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1 BBEJEHME

1.1 Hacrostias meronuka nosepku (MII) ycraHaBIHBaeT NOPSAOK MIPOBEAEHUS H 0QOPMIICHHS
pe3y/bTaToB MOBepKH 0JI0KOB M3Mepenus Hanpskenuit PKII TUIM (manee — 6110KH) H YCTaHABIHBAET

METOJUKY X NIEPBHYHOH U IMEPUOANYECKON MTOBEPOK.

1.2 Tlpy HamMYuH COOTBETCTBYIONIErO 3afBNCHHMS OT BIAJENbIA OJOKOB JOIMYCKAETCS
IIPOBEJICHME IOBEPKH OT/ACIBHBIX W3MEPUTE/ILHBIX KAHAJIOB JUIA MEHBIUICTO YHCIA H3MEPAEMBIX
BEJIMIHH HITM Ha MCHBIIIEM YHCJIE [10/1INAIIa30HOB U3MEPEHHH, C YKa3aHHEM B CBUICTEILCTBE O [TOBEPKE

uH(popManuy 06 odbeMe MPOBEICHHON NOBEPKH.
1.3 WnTepBan Mex 1y noBepKkamH - 3 roja.

1.4 OcHoBHbIE METPOJIOTHYECKHE XapPAaKTEPHCTHKH OJI0KOB PUBE/ICHHI B Tabuax 1 — 2.

Tabnuna 1 - Metposornyeckue XapakTepUCTHKH GJI0KOB

—B pexxume AJIC-EH

HauMenoBanue xapakTepuCTHKH 3HaueHHue

Jluana3onsl u3MepenHii HaPsKEHHA MOCTOSIHHOTO TOKA, JIEHCTBYIOIIETO

3HAYCHUS CHHYCOM/IAJIbHOI'O HAIIPSKEHUS IEPEMEHHOI0 TOKA H HMITYJIECHO-

MOJIyJTMPOBAHHOTO HAPSUKEHH s IIEPEMEHHOr0 TOKA (B TOM YHCIIE B PEIKUME [TpuBenensr

H3MepeHus nmapamerpos ko108 AJICH, B pexxuMe u3MepeHUs pesibCoOBBIX B Tabmure 2

Lernel TOHAIBHOH YacTOTHI, B PSKUME M3MEPEHHSI CUTHAIIOB KOJMPOBAHHBIX

peibcoBbIX nened u AJIC-EH)

[Tpenernsl ronyckaemol 0CHOBHOM MPUBEIEHHOMH K BEPXHEMY [IPEIETY

JIHana3oHa H3MEPEHUH NOIPELIHOCTH H3MEPEHHH, Yo:

— IPH H3MEPEHHH HAIPSHKEHHUS I0CTOSHHOI'O TOKA £].5

— IIpH U3MEPEHHH JEHCTBYIOIICTO 3HAYEHHS] CHHYCOHM 1A IbHOTO HAIIPSAKEHHUS

[IEPEMEHHOIr0 TOKa B AHamna3oHe yactot ot 20 g0 1000 I'y £2.5

— [IPH H3MEPEHHH UMI1Y/IbCHO-MOAYIHPOBAHHOTO HAIIPSKEHHUS

nepeMeHHoro Toka npu gacrorax 420, 480, 580, 720, 780 I'u (¢ yactoToi

Monynsiau 8 B 12 ') B peskuMe u3MepeHus pesibCoBBIX LENei TOHAIBHOM

4aCTOTHI +5

—IIpH H3MEPEHUH HAIPSKEHHSA IEPEMEHHOT0 TOKa IpH yactorax 25 u 50 'y

B peXXHMe U3MepPeHHUs napameTpoB ko108 AJICH +5

—IpH U3MEPEHHH HAIIPAKEHUH IIEPEMEHHOT0 TOKA B PEKUME

KO/IMPOBaHHBIX PEJILCOBLIX LENeH (B Anana3zoHax 9actot ot 467 no 483 I'n,

ot 517 10 533 I'y, ot 567 o 583 I'u, ot 61710 633 'y, o1 667 10 683 Iy,

ot 717 no 733 I', ot 767 o 783 I'u, ot 817 mo 833 ', ot 867 10 883 'y,

o1 917 110 933 I'm) u AJIC-EH (B jmanazone yacror ot 173 a0 177 I'n) +5

JInanazoHel M3MEpPEHHH YacTOThI EPEMEHHOTO TOKa, [ 11

—B PEKHME KOJHPOBAHHBIX PEJIbCOBBIX LIEIIEH o1 467 o 483
ot 517 1o 533
oT 567 no 583
o1 61710 633
0T 667 10 683
or 717 no 733
ot 767 no 783
or 817 no 833
ot 867 no 883
or 917 no 933

ot 173 no 177

Ilpenensr nomyckaemoit abCcoMIOTHOM MOTPENIHOCTH H3MEPEHHH YaCTOTHI
IIEPEMEHHOTO TOKa, ['II:

—B PEKHMME KOJMPOBAHHLIX PEJILCOBBIX LIETeH

—B peskume AJIC-EH

%]
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Tabmuua 2 - J[nanas’onbl M3MepeHUH HANPAKEHHS MOCTOSHHOIO TOKA, JEHUCTBYIOIIEr0 3HAYCHUS
CHHYCOM/IAJIPHOTO HANPSKCHUA NIEPEMEHHOIO0 TOKA W aMIUIUTYIHO-MO/YIMPOBAHHOIO HANPSKEHHS
IIEPEMEHHOr0 TOKa

Teriazny Jlnana3oH u3MepeHuil HAPSKEHUS Jlvana3on n3MepeHuii 3Ha4eHHH
IIEPEMEHHOr0 TOKa, B HAIPsHKEHUS] IOCTOSIHHOTO TOKa, B

I ot 0,05 no 1,00 o1 0,0675 o 1,3500

11 ot 0,15 o 3,00 ot 0,2 10 4,0

111 ot 0,5 no 10,0 or 0,675 no 13,500

vV ot 1,5 10 30,0 ot 2 j10 40

V ot 5 1o 100 oT 6,75 mo 135

VI ot 15 no 300 ot 20 0 400

2 OIEPAIMHA IIOBEPKH

2.1 Ilpu mpoBe/IeHHH TOBEPKHU JI0JIKHEI BBITIOJIHATHCS ollepalHH, YKa3aHHEIC B Ta0MLE 3.
Tabmuna 3

Ne nynkTa IIpoBeienre onepauuu mpu
HauveHnoBaume oneparuu MCTOJHUKH MCPBUYHOH | IEPHOAUYECKOM
TIOBCPKH IIOBEPKE MIOBEPKE

1 BHewHuii ocMoTp 7.1 na na
20mnpobosanue 1.2 Ja za
3TloaTBepikaeHHe COOTBETCTBHS IPOTPAMMHOIO

1.3 Ja na
obecneueHus
4 Tlposepka  TpeOOBaHMII K  JJIEKTPUYECKOH 74 " -
MPOYHOCTH M30JIALUU ’
5Onpejenenne METPOIOTHYECKHX XapaKTEPUCTHK 7.5 Ja Jla

2.2 IlocneioBaTeIbHOCTD POBEIEHHS OTIEPAllHil TOBEPKH 00s3aTelbHA.
2.3 Ilpu noTy4eHHH OTPHIATENHLHOTO PE3yIbTaTa B IPOLIECCE BHIOMHEHHS 0601 13 onepanui
TN0BEPKH 0710kH OPaKyIOT H IIOBEPKY [PEKPAIIaIOT.

3 CPEJICTBA IIOBEPKHU

3.1 [Ipu mpoBeieHuH NOBEPKH PEKOMEHIYETCS [IPUMEHATH CPE/ICTBA TOBEPKH, NIPUBE/IEHHBIE
B Tabsme 4.

3.2 llpumeHseMBIe CpEJCTBA MOBEPKH JO/UKHBI OBITH HCIPAaBHBI, CpeACTBa M3MEpECHHI
TIOBEPEHBI M HMETh JICHCTBYIOIIME JOKYMEHTHI 0 MoBepKe. McnbITatensHoe 060py/I0BaHHE JOKHO
OBITH ATTECTOBAHO.

3.3 Jlomyckaercs NPHMEHEHHE AHAIOTHYHBIX CPE/JCTB TIOBEPKH, 06GECIEYHBAIOLIUX
OIIpE/IC/ICHHE METPOJIOTHICCKMX XaPAKTEPUCTHK IOBEPSEMBIX CPEJCTB H3MEpeHHit ¢ Tpebyemoit

TOYHOCTBIO.

Tabnnua 4 — Cpencrea noBepku

Boien PexomeH1yemblit THIT CPEICTBA NOBEPKH H €T0
No HaumernoBanue cpesicrsa . PErucTpalMOHHBIH HoMep B DenepansHom
IIOBEPKH Mevomsian HMH(POPMALHOHHOM DOHJIE UIH METPOIIOTHYECKUE
XapaKTEPUCTHKU
OcHOBHBIE CPEJICTBA IIOBEPKH
Kambparop Kaymbparop ynusepcansnsiit H4-11, per. Ne
: 7> 25610-03
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Home PexomMeHnyeMbIil TUI CpeficTBa TTOBEPKH H €0
No HaumenoBanue cpeacrsa HYHKTI; perucTpaloHHbBIA HoMep B DefepallbHOM
B ITOBEPKH UHPOPMAIIIOHHOM (DOH TPOJIOTHYECKHE
p o dopmarn (hOHJIE HIIH METPO KU
XapaKTepUCTHKH
BcrnomorarensHsle cpencTsa noBepku (000pynoBaHHUE)
W cTOUHHMK HAanpsKEHUS TIOCTOAHHOIO TOKA,
W CTOUYHUK HAIIPSHKEHUS .
4 7.2-7.5 | Berxognoe HanpspxkeHue ot 0 o 30 B, Brixoanon
MOCTOSTHHOTO TOKa
ToK oT 0 10 1,0 A
VYcranoBka st VYcTaHOBKa /11 IPOBEPKH [1apaMETPOB
MIPOBEPKH I1apaMETPOB anekTpudeckor 6ezomacnoctu GPT-79803, per.
4 = 7.4
3JIEKTPAYECKOU Ne 50682-12
0e30I1aCHOCTH
5 [IpeoGpazosarennb 75_75 [Ipeobpazosarems untepdeiica TU-TECT (amarrep)
uHTEpdeEiica ’ ’ JUISL TTIOAK/TIOYEHHs KoMmItproTepa K mHe CAN)
TepMorurpomerp Tepmorurpomerp 3nekTpoHHBIH «CENTER»
6 . 72-175
3JIEKTPOHHBIH Mozens 313, per. Ne 22129-09
7 bapometp-anepou 79_75 Bapomerp-anepous Meteoponoruyeckuit BAMM-
METEOPOIOrHYECKUH ' ' 1, per. No 5738-76
Komnsrotep
[TepconanbHbIH KOMIBIOTED (HHTEPOENC
" Ethernet; 00beM onepaTUBHOM aMATH HE MEHEE
[IepconansHBII
1 I'6; 06beM xecTkoro aucka He MeHee 10 I'0;
8 KOMIIBIOTED 7.2-7.5
quckoBo it uteHus CD-ROM; onepanuoHHas
(manee - I1K) .
cucteMa Windows) ¢ ycTaHOBJIEHHBIM
MPOrpPaMMHBIM 00€CIIeYEHUEM

4 TPEBOBAHUS BE3OIIACHOCTH

4.1 Tlpy TIPOBENECHHH IIOBEPKH AOJDKHBI ObITH COOMIONEHBI TpeOOBaHHA OE30MACHOCTH B
cootserctBuu ¢ 'OCT 12.3.019-80.

4.2 Bo n30exaHHe HECYACTHOIO CIydas U JUIs IPEAYIPEKICHUS MOBPEKACHIA IIOBEPACMbIX
6710KOB HEOOXOAMMO ODECIIEYMTD BBIIIOJTHEHUE CIIETYIOIHX TPEOOBAHHUIA:

—II0JICOEIMHEHHE 000PY/IOBAHUS K CETH JOJKHO IPOM3BOLHUTHECS C IMOMOMIBIO KaOEss WIH
ajlanTepa M CeTeBbIX Kabeleil, NpeTHa3HaueHHBIX UL JaHHOIO 000py/I0BaHuS;

—3a3eMIICHHE JOJKHO MPOM3BOAUTHCS IIOCPEACTBOM 3a3€MIISIONIEr0 MPOBOJA HIIM CETEBOr0O
ajanTepa, NpeIHa3HaueHHOT 0 /11 JaHHOr0 000pyI0BaHu,

—NIPUCOEAMHEHHs IIOBEpseMBIX OIOKOB M 000pyZOBaHHMs CIEAYeT BBUIONHATE TIPH
OTKJTIOYEHHBIX BXOJAX M BBIX0/1aX (OTCYTCTBHH HANIPSHKEHUS HAa pa3beMax);

—3anpeniaercsi paboTath ¢ 000PYIOBaHHEM IPH CHATBIX KPBIIIKAX MM MAHCIAX;

—3anpeniaercst paboTaTh ¢ MOBEPAECMBIMU OJIOKaMH B YCJIOBHSIX TEMIICPATYPhl M BIAXKHOCTH,
BBIXOZAIINX 32 JIONYCTHMBIE 3HAUCHHS, a TAKOKe IIPH HAJIMYHH B BO3/{yXE B3PHIBOONACHBIX BEIIECTB;

—3ampemniaeTcs paboTaTh ¢ MOBEpsieMbIMH OJI0KaMH B ClIydae OOHAPYIKEHHS €€ [OBPEIK/ICHHS.

5 YCJI0BUA IIOBEPKHA

5.1 Ilpu mpoBeIeHHH ITOBEPKH JIOJKHBI COOMIONATECS CIICIYIOIHE YCIOBHA!
—TeMIIepaTypa OKpyKarIiero Bozayxa, °C ot +20 mo +30;
—OTHOCHTENEHAS BIAKHOCTE BO31yXa, %o ot 45 1o 80;
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—artmocdepHoe faBieHue, Kl1a ot 84,0 mo 106,7.

5.2 JIns KOHTpOJIs TeMIIepaTyphbl OKPYXKaloMeH Cpeibl U OTHOCHUTEJIPHON BIAXKHOCTH BO3/yXa
JOIYCKAETCs MCIIOJIb30BaTh TEPMOTUT POMETD 3NEKTPOHHBIH «CENTER» mozens 313.

5.3 Jlns KOHTpO/Ist aTMOC(EPHOTO NaBJieHHs JOIYCKAeTCA HUCIIOIb30BaTh HapoMeTp-aHEPOH /I
MmeTeoponoraueckuit BAMM-1

6 TNOAIOTOBKA K IIOBEPKE

6.1 TIpu OATOTOBKE K MOBEPKE ONOKH J0DKHBI OBITh TEXHHYECKH MCIPABHBI IPOBEICHBI BCC
HOATOTOBHUTEbHBIE PA0OTBHL

6.2 PaGodee MecTO, IIPU BHINOJHEHHA ITOBEPKH HEMOCPEACTBECHHO HA MECTE® TCXHHYIECKOTO
00CITy’)KHBaHHS, TOJDKHO 00€CIeyrBaTh BO3MOKHOCTD Pa3MEIICHUA HEOOXOAMMBIX CPEACTB MOBEPKH,
yno6cTBO U Ge30macHOCTh paboThI ¢ HUMH.

6.3 [Ipn MOIrOTOBKE K [OBEPKE JOIDKHBI ObITH IPOBEICHBI TEXHMYECKAE H OPraHU3allMOHHbIC
MepOIPUATHS 10 06ECTIEUeHH IO GE30MTaCHOCTH MPOBOXUMBIX Pa0OT B COOTBETCTBUH C JEeHCTBYIOIIUMH
nonoxkenusma TOCT 12.2.007.0-75 u TOCT 12.2.007.3-75.

6.4 Tlepen MpoBeIeHHEM TIOBEPKM HEOOXO/MMO BBINIOTHUTE CTIEAYIOMHE [0INOTOBHTE/ILHBIE
paboThl:

— W3y4UTh KCIITyaTalHOHHBIE JOKYMEHTBI Ha MOBEpsieMble OJIOKH, a TalKe PyKOBOJACTBA 110
SKCILTyaTalliy Ha IPUMEHSIEMbIE CPEJICTBA TOBEPKH;

— BBIZEpYaTh OJIOKH B YCIOBHSX OKPYXKarOIIeH Cpefbl, yKasaHHBIX B 1. 5.1, HE MeHee 4y,
eCIIA OHA HAXOAIACH B KIMMATHYECKHX YCIIOBHAX, OT/JIMYAIOMIMXCSA OT yKa3aHHbIX B 1I. 5.1;

— MOATOTOBHTH K paboTe CpeiCcTBa NMOBEPKHM H BBIAEPIKATh BO BKJIKOYCHHOM COCTOAHHH B
COOTBETCTBHH C YKa3aHUSIMHU PYKOBOJCTB I10 3KCITyaTallHH.

6.5 Tlepen HayanoM IIOBEPKH H3MEPHTh M 3aHECTH B MNPOTOKOJ MOBEPKH 3HAYCHHA
napaMeTpoB YCJOBHH OKpYXKarolleH cpejbl (Temueparypa, OTHOCHTE/bHAS BIAXHOCTE BO3NyXa H
armochepHOe TaBIECHUE).

6.6 Ilepex moBepkoil MOBEpseMBIH ONOK JOKEH LPOWTH HACTPOHKY M IOCTHPOBKY B
COOTBETCTBHM ¢ TpeOOBAaHHSAMHM KOHCTPYKTOPCKOH MOKYMEHTAlMM M HMETh COOTBETCTBYIOIIMC
OTMETKH H/WIIH KJIeHMa.

7 NPOBEAEHUE ITOBEPKH

7.1. BHemHHH 0ocMOTpP

[Ipg DNpOBEJIEHAM BHEIUHEr0 OCMOTPA JOKHO OBITh  YCTAHOBICHO COOTBETCTBHE
MoBepAEMOro 0JI0Ka CIIEAYIOIUM TPeOOBaHUSIM!

— KOMIUTEKTHOCTD JIOJDKHA COOTBETCTBOBATH JIAHHEIM IIPECTAB/IEHHBIM B IIACIIOPTE;

— BCE OpraHbl YNpaBJieHHs U KOMMYTallHH JIO/DKHbI ACHCTBOBATH IUIABHO H obecreunBaTh
HaJIeXKHOCTD (PUKCAIMH BO BCEX HO3UIMAX;

— He J[O/DKHO OBITh MEXaHMYECKHX [OBPEXKJICHHH KOpIyca, OpraHOB YIPaBJICHHA.
HesakpeIuieHHbIE WM OTCOSIHHEHHBIE YacTH OJIOKOB JOMDKHBI OTCYTCTBOBATS. BHyTpu Kopmyca He
JIOMHO GBITH IOCTOPOHHHX TIPEIMETOB. Bee HAMMCH HA MAHENIAX JIOJDKHBI OBITh YETKHMH H SCHBIMH;

— BCE Pa3beMbl, KJIEMMbl H H3MEPHTEIbHbIC MPOBOJA HE JOJDKHBI HMETH TIOBPEXICHHH H
JIOJDKHBI ObITh YACTBIMH.

Pe3ynbTaT BHELIHEr0 OCMOTPA CUHMTAIOT [OJOXHTENBHBIM, €CJIM BBIMOIHAKOTCA BCC
BBINIEYKa3aHHble TpeOOBAHUS.

7.2. OnpoboBanue

Onpo6oBaHKe IPOBOAUTE B CIIEYIOLIEH [10CIEI0BATCIBHOCTH.

1) 3amyctuTs nporpammuoe obecnedenue «Tepmunan Osoka PKIT TUIM» (nanee
Iporpamma yrpaBJieHHs OIIOKOM).
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2) [oakmounTs GIOK K KOMIIBIOTEpPY, KaluOparopy YHHBEPCAILHOMY H4-11 (manee mo
TeKCTy —KaIHOpaTop) ¥ MCTOYHHKY HAMPSAKEHHA [OCTOSHHOTO TOKA ITMTAHHA COMIACHO CXCMC Ha
pHCYHKe 1, BKIFOUNTH NIHTaHHKE 0JI0Ka.

3) Mocse BKJIKOYEHHs THTAHHA U 3aBEPIICHHS CTApTOBO# MpOIERyphbl (HO HE MO3IHEE 25
CEKyHJl MOCNe BKJIIOYEHHs MHTaHMA) JKeNThIH CBETOAMOA Ha JIMTIEBON I[IAHENH JIOMKEH MHraTh C
qacTOTOM NPUMEPHO 2 pa3a B CEKYHILY.

4) Tlocme BKIKOYEHHs NUTAHAS W 3amycka 0J0Ka Ha SKpaHe KOMIBIOTEpA NOJIKHA MOSBHTBCA
undopmarus o 6I0Ke (CeTeBo# anpec, HOMEP, PEXIM paboTsl).

5) 3anpaliMBarOT JAaHHBIE 0 MPOrPAMME H MPOBEPAIOT, 1YTO dpoBas OJANKCE MPOrpaMMbl
umeet 3Hayenue: 0x88F8CF69

6) Bei3sarh faHHble HAeHTH(HUKAIMA OJI0Ka, CPaBHUTH HX € JaHHBIMH B MaCIOpTe Oyoka u ¢
MapKHPOBKOH O/10Ka.

CepsucHas “ﬁ:f::;ga;:nb Murarve 248
MNaBM
TM"TECT @ EDOK
PKMN TA1 MJ
Lo
Kanubparop| .
H4-11

Pucynok 1 — Cxema moBepKH 0JI0KOB

7) Hepexmounts GI0K B pexkuM 06pabOTKH H3MEPACMOro CHIHalla, B KOTOPOM TpeOyercs
MpOBEPUTH (HYHKLHOHHPOBaHHE Onoka. Bribpatk cOCTOAHHE HEMpephIBHOM Nepeayn pe3yibTaToB
H3MEPEHHH.

8) Ionars Ha BXxox OJoKa OT KanmubpaTopa HANpPXKEHUE NEPEMEHHOT0 TOKa 1 B, 50 I'u, pu
paboTe B pe)KxHMe H3MEPEHHS KOJOBBIX CHIHAIIOB AJICH BxmounTh Koauposanue kogoM «KXn.

9) IMepexmouas auanazonsl usmepenus I, II, 11 ybenutbesi, YTO OJIOK I€pesiacT 3HAYCHHE
M3MEPEHHOTO HAMPSKEHHUs IIEPEMEHHOTO TOKa B MpeJeax 0,9-1,1B.

10) VBenM9HTH HAMPSKEHHE [IEPEMEHHOTO TOKA HA BXOZIC onoka 1o 20 B.

11) Ilepekmouas auamasomsl IV, V, VI ybeautsed, uTO OIOK TepefaeT 3HAYCHHE
M3MEpEeHHOr0 HanpsokeHHs B pejenax 18 —22 B.

PesyapTaT  ompoOOBaHMS — CYHTAIOT — [ONOXHTEIbHBIM,  CCITH  BBUIOJNHAIOTCH  BCC
BBINIEYKA3aHHBIE TPEOOBAHMAL.

7.3. TlpoBepka IporpaMMHOro 00ecTeqeHHU.

[ToaTBEPKICHHE COOTBETCTBHS MPOrPaMMHOI0 0OCCIIeYEH s OCYIECTBIACTCA B cleayromeH
II0CIIe/TOBATENIBHOCTH:

1) IIoArOTOBHTS M BKIIOYMTE OJIOK B COOTBETCTBHH C PYKOBOJCTBOM T10 SKCILTyaTaLlH.

2) TToakmO4UTh 010K K KOMITBIOTEPY.

3) 3amycTHTh NPOrpamMMy yIpaBlieHus OITOKOM.

4) Haxars Ha KHONKy «Mnentnd» B IIaBHOM OKHE MpOrpaMme. Jlns oToOpakeHus
uH(popMaruH T0MKHA ObITh YCTAHOBIICHA CBA3b C npeo6pasosarenem TH-TECT, momano nuraHue.

5) B crpoke «Bepcus I10» otoOpaskaercss HOMEpP BEPCHH [IPOTPAMMHOTO obecrieueHus 610K
1 jata Beimycka atoro I10.

Pe3ybTaThl CYMTAIOT TONOKHTEIBHBIME, €CTd HoMep Bepeun [1O coBmanaror ¢ JaHHBIMH,
Hpe/ICTABICHHBIMH B ONMCAHHH THIIA.
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7.4. TlpoBepka TpeDOBaHMH K 3IEKTPUYECKOH MPOIHOCTH M3OJIALHN

7.4.1 IIpoBepka 571eKTPHYECKOH IPOYHOCTH M30JISUHH IPOBOJUTCS TIPH HOMOIIM YCTaHOBKH
JUIA TIPOBEPKM MApamMeTPOB IEKTPUUECKOH 06E30MacHOCTH GPT-79803 (manee no texcry — GPT) B
ClIeyFOIIeH TOoCIeI0BATEIbHOCTH:

1) NMoarotossmeaotr GPT B COOTBETCTBUM C PYKOBOJCTBOM I10 SKCILTYaTallHH.

2) Konraktel pazsema XT1:1 u XT1:4 coeHIOT MEKIY c0o00# H MOJKIIIOYAOT K OJTHOMY
n3 Bexonos GPT.

3) Konrtaktel pazbema XP3:1, XP3:2, XP3:3, XP3:4 coegMHAIOT MEXTy Cco0oi
OJIKJIFOHArOT K Apyromy Beixoay GPT

Hpumeyanue - Jlna  nodkmovenus Kk noeepsemomy OIOKY UCHONb306GMb  pA3beM
MSTB 2.5/4-ST u wwunneiii coeounumens ME 22,5 TBUS 1,5/5-ST-3,81 KMGY u3 npunazaemo2o
KoMniekma.

4) UcnpiTatenbHOE HANpPsKEHHE IUIABHO MOBBIIAIOT OT HYJA A0 2000 B, BBIOEpKUBAIOT B
TeueHHe | MHH, [IOCIIE Yero CHIXAKOT 0 HYJIA.

Pe3ybTaThl CYMTAIOT TIONOXKHTENLHBIMH, €CITH BO BPeMs MMPOBEPKH HE NPOU3OILLI0 npobod U
(/1) IOBEPXHOCTHOTO TIEPEKPBITHS H30/IAIHHU TIOBEPAEMOTo 6I10Ka.

7.4.2 TIpoBepKa 31€KTPHYECKOr0 COMPOTUBIICHAS H30JAINM IPOBOAUTCS MPH IIOMOIUH GPT B
clieyrOMIeH Mmocie1oBaTeIbHOCTH!

1) IoxgrorasmusatoT GPT B cooTBETCTBHY C PYKOBOACTBOM T10 SKCIUTyaTalMH.

2) Moaxmouator GPT k MeXy HeEMsMH, yKa3aHHbIMH B 11. 7.4.1.

3) TIpoBOAAT U3MEPEHHE MCKTPHIECKOrO CONPOTHBIICHUS M30JIILHHU 1epe3 | MHHYTY nociie
[10/[a9H HCTIBITATEIBHOTO HANPAKEHHUs TIOCTOSHHOro Toka pasHoro 1000 B.

Pes3ynbTaThl CYMTAIOT HONOXKHTENbLHBIMA, €CIH HM3MEPEHHOE 3HAYCHHC JJICKTPUICCKOro
COTPOTHBIIEHHs H30AIKH cocTapser He menee 1000 MOm.

7.5. OnpeneleHHe METPOIOTHUECKHX XapaKTEPUCTHK

7.5.1 Onpenesense OCHOBHOM TIPHBEICHHOM K BEPXHEMY MNpENENTy [AHanasoHa U3MEpEeHU I
NOrPEINHOCTH ~ M3MEPEHWH  HANpPSXKEHHS [OCTOSHHOTO TOKA M JICHCTBYIOWIETO  3HAYCHHS
CHHYCOMA/IHOIO HANPSHKEHHS NIEPEMEHHOr0 TOKa

1) Co6path cxeMy, IIpe/ICTABICHHYIO Ha PUCYHKE 1.

2) [1oAroToBATE W BKIOYHTH MOBEPAEMBIH ONOK W KanubpaTop B COOTBETCTBUH C HX
PYKOBOJICTBAMH TIO 3KCIIIyaTallHuH.

3) IepexmouuTh NOBEPSEMELH 610K B PEXKHAM M3MEPCHHSA HANPDKEHHs [OCTOAHHOIO TOKA U
NeHCTBYIOMIEro 3HAYCHHS CHHYCOMIATIbHOIO HANPSDKEHHA MEPEMEHHOTO TOKA.

4) BrIIOUKTE Ha ITOBepAeMOoM 0J10Ke JMana3oH .

5) YcraHoBuTh ~ Ha  BbIXoJe — KanuOparopa — HanpsSKCHHE — OCTOSAHHOTO  TOKa,
COOTBETCTBYIONIETO MEPBOH KOHTPONBHON TOYKe auanasoHa [ cormacHo tabmune 5. Jlnsg 3anucu
pe3yTBTaToB NOArOTOBHTH Tabmmiy o Gopme [11.1 (mpuinoxerne 1).

6) 3apuxcuposate 10 TOCIEIOBATENBHBIX PE3YNBTATOB W3MEPEHHS C HHTCPBAIOM 1,0-2,0
CEeKYH/IbL H 3aHECTH UX B Tabuuy pe3yasraros [T1.1 npunoxenns 1.

Tabnuia 5
i — Hanpskenue KOHTPOIBHOM Touku (B)
BH/JI HATTPSKEHUS 1 Touka 2 TOYKa 3 To4Ka
[ MTOCTOSIHHOE 0,0675 0,675 1,35
IEPEMEHHOE 0,05 0,5 1,0
I [MOCTOSIHHOE 0,2 2,0 4,0
nepeMEeHHOe 0,15 1,5 3,0
1 IIOCTOSIHHOE 0,675 6,75 153
EPEMEHHOE 0,5 5.0 10,0




| — HanpskeHue KOHTposIbHOM ToukH (B)
BT HAIPsDKEHUA 1 Touka 2 TouKa 3 TouKa
v IIOCTOSTHHOE 2,0 20,0 40,0
IEPEMEHHOE 1,5 15,0 30,0
v IIOCTOSIHHOE 6,75 67,5 135,0
[IepEeMEHHOE 5,0 50,0 100,0
VI IIOCTOSIHHOE 20 200 400
nepeMeHHOoe 15 150 300

7) ITo dopmyne (1) pazmena § BRIYUCIWTH CpeAHEE 3HAUYEHHE H3MEPEHHOIO HANpSKEHHS
IOCTOSHHOrO TOKA M 3amucath B ctonben 13 tabmuub pesyastaros I11.1.

8) ITo dopmyiie (2) pasaena 8 BEIYUCIUTE 3HaUEHHE OCHOBHOM IPUBEACHHOM [TOTPEIIHOCTH U
3anmucath B ctosioen 14 tadnuust pesynsrartos I11.1.

9) IToBTOPUTH ONEpanuu 4) — 8), YCTAHOBHUB Ha BBIXOJIE KaaHOpaTOpa 3HaYCHHs HAIIPHKEHHA
MIOCTOSHHOIO TOKA, COOTBETCTBYMOIIee 2-H M 3-H KOHTPOJBHOM TOYKE IOJACTPOKH («IIOCTOSHHOEY
TabJIULEL 5.

10) IToBTopuTh Omepanuu 4) - 9) /I OCTaIBHBIX AHANa30HOB IIOBEPSIEMOro OJI0Ka.

11) IToBTOpuTE Omepanuu 2) — 10), npu HanpsoKeHHH NepeMeHHoro Toka gacrtorod 50 I'n,
BBIOMpas 3HAYCHHS KOHTPOJIBHBIX TOYEK U3 IIOJCTPOK «I1€PEMEHHOE» TaOJIUIIbI 5.

Pe3ynbTaThl IPOBEPKH CUYHUTATH MOJOKUTEIBHBIMH, €CIH IOIYYEHHBIE 3HAYEHHS OCHOBHOI
NPHBEICHHOH K BEpPXHEMY Npeaeny AUana3oHa WU3MEpeHHH NOIpeIHOCTH HE IIPEBBINIAIOT 3HAYECHHH,
yKa3aHHBIX B Tabnuue 1.

7.5.2 OnpeneneHne OCHOBHOM MTPHBEICHHOH K BEPXHEMY IIpe/ieily JHala3oHa H3MEpPEHHH
MOrPEHIHOCTH H3MEPEHUH UMITYJIbCHO-MOIYTHPOBAHHOIO HAIIPAYKEHHU A [1IEPEMEHHOI0 TOKA B PEXXHME
M3MEpEHHS PeNbCOBBIX LIeMel TOHAIBHOM YaCTOThI.

1) IlepexntounTs 00K B peKMM HU3MEPEHHH HANPKEHHHA B PENbCOBBIX ILEMAX TOHATBHBIX
4acToT.

2) JList 3anucH pe3ysIbTaToB MOAr0TOBUTH Tabmuiy mo gopme I11.1 npunoxenus 1

3) BrIFOUHTE Ha MOBEpAEMOM OJIOKE JxanasoH I

4) YcTaHOBHTH Ha BBIXOJIE KaTHOpaTopa HallpsAyKeHHE IIEPEMEHHOI0 TOKa, COOTBETCTBYIOIIEE
KOHTPOJIBHOM TOUKe 2 TaONHMIBI 5 CTPOKH «IlepeMEHHOe», 4acTOTY BBIXOAHOIO CHUTHAJa BBIOMpaTh
CIIeTYIOIIHM 00pa3oM:

— 580 I'u npu MoayiAauuy 8 ' Ha Beex AMalIa3oHax;
— 420 u 780 I'n npu moynsanuHm 8 'y Ha ananasone 111

5) 3naueHue YaCTOTHI BBIXO/IHOTO HANpPsDKEHHS yKa3aTh B CTONONE 1 TaOIMIEBI pe3yIbTaToB
IT1.3, BenmM9MHY ¥ YACTOTY HanpspKeHUs — B cTondue 2 Tabmuns! 111.1.

6) 3amucaTs 10 mocie10BaTeIBHBIX PE3Y/IbTATOB H3MEPEHNS, IOYYEHHBIX ¢ HHTEpBaJoM 1,5-
2,5 CeKyHNbl, B CTPOKY TaONIULbl pe3yabTaToB. BBIYHCIMTL CpeaHee 3HAYCHHE W BEIHYHHY
TIPHUBEICHHOM morpemHocTy 110 hopmynam (1), (2) pazaena 8. Pesynprars 3anucaTh B cTonomsl 13, 14
Ta0IHULEL PE3YIBLTATOB.

7) Oneparyu 4) — 5) MOBTOPHUTH /UIA OCTANBHBIX KOHTPOJIBHBIX TOYEK C TEMHU JKE 3HAUCHUAMH
UMITYJILCHOM MOAyaauud. s ympouneHus Iocienyiomeid o0paboTku pe3yiabTaThl B Taliuie
PEKOMEHIYeTC [PYIIMPOBATh 110 BO3PACTAHUIO HANpPSIKEHHS B IIpPesIeiaX OJHOM YacTOTBI M 110
BO3PACTaHHIO 4aCTOT.

8) IloBTopuTh Onepaiuu 2) — 7) ans auanazonos [1 — VI

9) IToBTOPHUTH onepauuu 2) — 8) i 9acTOThl MOy IsAIMK 12 '

Pe3ynbTaThl MPOBEPKHM CYHTATH IOJIOKUTEIBHBIMH, €CJIH IIOJYYEHHBIC 3HAYECHHUSA OCHOBHOM
NPHBEJIEHHOM K BEPXHEMY IIpe/Iey AHAna30Ha H3MEPEHUH MOrPENIHOCTH HE MPEBBINIAIOT 3HAYECHUH,
yKa3aHHBIX B Tabnuue 1.



7.5.3 OmnpezeneHre OCHOBHOH TIPABEJICHHON K BEpXHEMY IpEJeITy Auana3ona HU3MEpPEHU
MOTPEIHOCTH H3MEPEHHH HANPSDKSHHA NEPEMEHHOTO TOKA B P&XXUME H3MEPEHHS [1apaMETPOB KOJI0B
AJICH.

1) IepexmounTs 610K B pexumM u3meperus kojgos AJICH.

2) JUns 3amMcH pe3ynbTaToB MOArOTOBMTH Tabmuuy mo dopme II1.1 npunoxennus 1. B
3aroJIOBKe TAGNHIBl YKa3aTh Ha3sBaHHWE KOZOBOM KOMOHMHAIMM M 4acTOTY, Ha KOTOPOM BBIIOJIHAETCS
MOBEpKa.

3) YcranoBuTh Ha KauuOpaTope BBIXOJHOE HANpPSHKEHHE, COOTBETCTBYIOIICE 2-oi
KOHTPOJIBHOM TOYKE CTPOKH «IEPEMEHHOE)» TaOIMIBI 5 MpH YacToTe 25 ['1 (ucnonp3yemast KojoBas
xom6unanus «KK»). Bernduny HampsKeHHs M YacTOTHI EPEMEHHOT0 TOKa yKasaTb B CTOJONE 2
tabmuier [1.1.1.

4) 3anucath 10 nocie0BaTeNbHBIX PE3yIbTATOB M3MEPEHHS, MOMYYCHHBIX C HHTCPBAJIOM 3-
4 cexyHjpl, B CTPOKYy TaOJHUBl PE3yIbTaToOB. BBIMMCIUTL CpPEJHEE 3HAYCHHE W BEIHIHHY
NpUBeIeHHOM norpemHocTd 10 Gopmyinam (1), (2). PesynbraTe! 3anucarh B cronbusl 13, 14 Tabnuubl
Pe3yJIbTaToB.

5) Onepauuu 3) — 4) NOBTOPUTB ISl KOHTPOJIBHBIX ToYek Auana3onos Il — VI,

6) Onepauuy 3) — 5) NOBTOPUTB [IPH YacToTe NepeMenHoro Toka 50 I'.

Pe3ynbTaThl MPOBEPKH CYHTATH MOJIOXKHTE/ILHBIMHA, €CIH MOMYYECHHBIE 3HAYCHHS OCHOBHOM
IIPUBEJCHHOM K BEpXHEMY Ipejiely JHana3oHa U3MEPEHHH MOrPEIIHOCTH HE MPEBBIIAIOT 3HAYEHUH,
yKa3aHHbIX B Tabiuue 1.

7.5.4 OmpeesieHde OCHOBHOM NPHBEIEHHOH K BEpXHEMY IIpe]iely AuanasoHa U3MEPEHU I
TIOTPENIHOCTH M3MEPEHMH HAMPSHKEHHs IEPEMEHHOr0 TOKAa B PEXHME KOJMPOBAHHBIX PEIBCOBBIX
weneit u AJIC-EH

Hpumeuanue: Jlaunbiii 6UO UCNLIMAHUL PEKOMEHOYEMCA COEMECMUMb €  NPO6EPKOU
abconomnoti ROZPEUHOCHY USMEPEHUS YACMOMbl NePeMeNHo20 moKa (n.7.5.5)

1) JU1st 3aNMCH pe3y ILTaTOB OrOTOBUTS Tadmuiy 1o dopme TT1.2 npuroxerus 1 1o 1B CTPOKH
PE3YIBTATOB HA KKIYIO KOHTPOJIBHYIO TOUKY

2) IMepekTIOUHTE IOBepAeMBli 610K B pesxim HaMeperus curnanos KPIL

3) VCTaHOBHTh HA KajnuOparope BBIXOJHOE HAIpPIKEHHE W YacTOTy B COOTBETCTBHM C
KOHTPOJILHBEIMH TOYKAMH, [IPE/ICTABICHHBIMHU B Ta0uwe 6.
Tabnuua 6

HanpsbkeHne KOHTPOIBHOM YacToTa KOHTPOIBHON TOYKH,
TOYKH, B I
173

Juanazon

I 0,5 175
177
173

I1 15 175

177

173

IT1 5 175

177

173

1A% 15 175

177

173

Vv 50 175

177

VI 150 173
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HanpspkeHne KOHTPOJIbHOM YacToTa KOHTPOJIBHOH TOYKH,
TOYKH, B '
175
177
467
III 5 475
483
517
II1 5 525
533
567
III 5 575
583
617
I11 5 625
633
667
I11 5 675
683
717
111 5 725
733
767
I1I 5 775
783
817
111 5 825
833
867
[1I 5 875
883
917
[11 5 925
933

Jnana3zon

4) BK7IIOYHTD Y IPOBEpseMOTo GJI0Ka JMana3oH H3MepeHHil cornacHo tabimie 6. Benuinny
HAaNpsHKEHHMs yKa3aTh B CTPOKE C HEYETHHIM HOMEPOM CTOjOL@ 2, 4acToTy — B CTPOKE C YETHBIM
HOMEpOM TOTO k€ cTos0ua (10 HanpshxkerneM) coraacHo Tabmuue I1.1.2.

5) B Toii ke HeyeTHOH cTpoke 3amucaTh 10 mocieoBaTeNbHBIX Pe3yNbTaTOB M3MEPCHHS,
TOTYYeHHBIX C HHTEPBAIOM 3 - 4 CeKyH/Ibl. BBIMHCIHTD Cpe/lHee 3HAYEHHE U BEIMYHHY IPHBEICHHOH
norpemsoctd mo dopmynam (1), (2) pasgena 8. PesynbTarsl 3anucath B ctonbupl 13, 14 To# e
CTPOKH TadJHIBI PE3YIILTATOB.

6) Onmepaumu 3) — 5) MOBTOPUTH I OCTAIBHBIX KOHTPOJBHBIX TOYEK TalbmHubl O,
pe3yIbTaThl 3aIUCHIBATh B CTPOKH TAO/IHULIB] PE3YJILTATOB C HEYETHBIMH HOMEPaMHU.

Pe3ybTaThl IPOBEPKH CUMTATH HOJOXKHTEIBHBIMU, €CJIM NONYYEHHBIE 3HAYCHHS OCHOBHOH
TpUBEICHHON K BEPXHEMY Ipefielly Auara3oHa H3MepeHHH MOTPEIHOCTH HE MPEBBIIAIT 3HAYCHHH,
yKa3aHHBIX B Tabnume 1.

7.5.5 Onpenenenrie abCOMOTHOH NMOrPEIIHOCTH HM3MEPEHHH YacTOTHI NEPEMEHHOTO TOKA B
peXHMe KOJIMPOBAaHHBIX PENIbCOBBIX Lene u B pexume AJIC-EH
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1) TlepexmounTh MoBepsieMblii 0JI0K B pexxum H3MepeHus curaanos KPII.

2) IlepexIrounTh AMana3oH U3MepeHus mpoBepseMoro Giioka cornacHo cronbmy 1 Tabmuub
6.

3) YcraHoBUTh Ha KanuOpaTOpe BBIXOJHOE HANpsOKEHHE MW YacTOTy B COOTBETCTBHH C
KOHTPOJIbHBIMU TOYKaMH, [IPEACTaBIEHHBIMY B Tabnu1e 6.

4) Jloxnarbcs, Koraa mnepejaaBaeMoe OJOKOM 3Ha4€HHE 4YacTOTBl CTAOMJIM3HDYETCs
(mpumepHO 4—6 cekyn). 3amucath 10 mocne10BaTEIbHBIX OKa3aHHH U3MEPEHHOM OJIOKOM 4acTOThI B
cTOJIONBI 3...12 CTPOKH pe3yabTaTOB C YETHBIM HOMEPOM I10]] pe3y/IbTaTaMU H3MEPEHHS HAIPIKEHHH,
ITokazaHusi 4acTOTHI BEIOMpATh ¢ HHTepBaIoM 3—4 cekyHbl (cornacHo Tabuuue I1.1.2) u onpenenuts
3HaYeHHe aOCONIOTHOM MOrpelIHOCTH M3MEpPEeHHH KaK pasHHLy MEXy MOKa3aHWsMH IOBEPAEMOI0
b110Kka 1 katubparopa.

5) Onepaiuu 3) — 4) NOBTOPUTH AJIs OCTAILHBIX KOHTPOJBHBIX TOYEK TabIHUIIbI 6.

Pe3ynbTaThl IPOBEPKH CUUTATD IOJIOKUTEILHBIMU, €CITH MOTyYEHHbIE 3HAYEHHS aOCOMIOTHON
MOTPEITHOCTH He MPEeBBINAIOT 3HAUYeHHH, yKa3aHHBIX B Tabnuue 1.

8 OBPABOTKA PE3YJbTATOB U3MEPEHMUI1

8.1. BeuncaeHne OCHOBHO# IPUBEJEHHON K BEpXHEMY Tpeiesly Auana3oHa H3MepeHHi
HOTPEIIHOCTH.
1) Omnpenenenue cpeHero 3HAUCHUS N U3MEPEHHIA:

n o U;
U, = Z= (1)

n

rae: Uj— pe3ynbTaT eIMHHYHOIO H3MEPEHH;
n — YKCIIo u3MepeHui (pexomenayercs 10).

2) OnpezesneHne OCHOBHOM MPHBEICHHON K BEPXHEMY [Ipe/IENly AHANa3oHa U3MEPEHUH
HOTPEeLIHOCTH:

Ux=U
Yu = il—"—c"| X 100% (2)
max
rjne: Uy — HanmpskeHHe Ha BhIXOJie KauOparopa;
U,p — cpenHee 3HadeHue HaMpsKeHus mo gopmyie 1;

Upnax — BEpXHSS IPAHHIA IPOBEPAEMOT0 1HANA30HA.
9 O®OPMJIEHHME PE3YJIbTATOB IIOBEPKH

9.1 ITo 3aBepleHUH Omeparii MOBEPKU OGOPMIIAETCA NPOTOKOJ MOBEPKH B MPOU3BOJILHOM
(dopMe ¢ yKa3aHHEM CIIEAYIOIUX CBEACHHH:

— II0JIHO€ HAHMEHOBAaHHE aKKPEJIUTOBAHHON Ha TNPaBO MOBEPKH OPraHU3allly,

— HOMEp M JaTa [IPOTOKOJIa NOBEPKH;

— HaWMeHOBaHHe U 0003HaYECHHE NMOBEPEHHOT0 CPECTBA H3MEPEHHH;

— 3aBOJCKOM (CepHiiHBIH) HOMED;

— o0o3HaueHue TIOKyMEHTa, [10 KOTOPOMY BBITNOTHEHA II0BEPKA,;

— HaWMEHOBaHMs, 0003HaYeHMs M 3aBOJCKHE (CepuiiHbIE) HOMEpa HCIMOJIb30BAHHBIX MPU
TIOBEPKE CPEJCTB IMIOBEPKHU (CO CBEAECHHSIMH O MOBEPKE MOCIIEAHHX);

— TEeMIlepaTypa u BIaXHOCTh B [IOMEILEHHH,

— (bamMHIIUA ML, TPOBOJUBILEIO MOBEPKY;

— pe3yJbTarhbl KAX/0H U3 OMepalnii MOBEPKH COracHo Tabmuie 3.

Jlonyckaercs He OQOPMIATH IMPOTOKO] MOBEPKH OTAENBHBIM JOKYMEHTOM, @ PE3yJbTaThl
omneparuii MOBepKH YKa3bIBaTh Ha 0OOPOTHOM CTOPOHE CBHIAETEILCTBA O MIOBEPKE.
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9.2 Ilpu MoNOXHUTETHHOM pe3yNbTaTe IOBEPKH BBIOACTCA CBUACTEIBCTBO O IIOBEPKE H
HaHOCUTCS 3HAK IMMOBEPKH B CBHJETEILCTBO O MOBEPKe, M (WJIH) B MACIOPT, U (MIK) Ha Kopryc OioKa B
COOTBETCTBHH ¢ JEHCTBYIOIIEH HOPMATUBHON IOKYMEHTAI[HEH.

9.3 Ilpu oTpuUIaTeILHOM pe3yJbTaTe, BBIABICHHBIX IIPH BBINOJIHEHHH TO00H U3 onepauui
MOBEPKH COTJIACHO TaOMHIIE 3, BBIIAETCS M3BEIICHHE O HEIIPUTOJHOCTH B COOTBETCTBHHU ACHCTBYIOMIEH

HOPMATHBHOM JJOKYMEHTAalIHEH. /

Benynmwit unxxenep OO0 «UI[PM» s A. B. llletunun
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[Mpunoxenue 1

®opma TabIMI 171 3ANACH Pe3YJILTATOB I0BEPKH

Tabnuna I11.1

PesyibrarTel H3MepeHHi IPH TeMIlepaType .

Byt n3amepseMoro HanpsokeHUs: NOCTOAHHOE (nepeMenHoe 50 I'n);

HomycTnMoe 3Ha9eHHe IPUBEICHHOM IOTPEIHOCTH %.
Hanpsxenue Pe3ynbTaTel e IMHHYHBIX H3MEPEHHH
kamubparopa Uy Uep
[uanaszon (B) on%
: 3 /45|67 8|9 /(10]| (B
[gacrora, I'u]*
1 2 S| 6|7 (89 |10]11]12 13 14
Tabmuma I1.1.2
HomycTiMoe 3HaueHHE MPHBENCHHON TIOrPENIHOCTH HAIPKEHHS %.
HomycTmoe 3HaueHHe abCOIOTHOIM TOrPENTHOCTH YacTOTE, I'u.
- Hanpsxenue u Pe3ynbTaThl €/IMHUYHBIX H3MEPEHHH
= JacToTa
=]
§ :3&; St Hanpsxenue (B) Uep 5u%
E e U. (B) Yacrora (I') (B) | A(Tw)
= =
é FK(Fu) 2 3 -+ 5 6 7 8 9 10
1 - 2 4 1 5|16 | 7| 8(9]|10]11|12( 13 14
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