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1 OIIMCAHMUE U PABOTA

1.1 Hasnayenue

KommiekT mjisi  aBTOMAaTM4eCKOro  KOHJIYKTOMETPHUYECKOTO  TUTPOBAHUS
«TUTPUOH-2» (manee mo Ttekcry «Tutpatop»), mpeaHa3HAYEH JIsI MPOBEACHUS
00BEMHOTO KOHIYKTOMETPUYECKOTO TUTPOBAHUSI BOJHBIX MU HEKOTOPHIX HEBOJHBIX
pacTtBOpoB. [IpuMeHsieTcs s BceX BUAOB TUTPOBAHUS, OCHOBAHHBIX HA U3MEPEHUU
ANEKTPUYECKON MNPOBOJUMOCTH PACTBOPOB: KHUCIOTHO-OCHOBHOTO, OKHCIIUTEIBHO-
BOCCTAHOBUTENBHOTO M mp. TakkKe MOXKET IPUMEHSThCA Uil BBICOKOTOYHOTO
J03UPOBAHMS 3aJJaHHBIX 00BEMOB KHUIKOCTEH.

OO6sacTb  MPUMEHEHUST — XUMHUKO-TEXHOJOTMYECKHE, arpoOXMMHUYECKHE,
HKOJIOTUYECKHE W AHAIMTHYECKHE J1TAa00OpaTOpUM MPOMBIIUICHHBIX TMPEINPUSTHH,
HAy4YHO-UCCIIEIOBATEILCKUX M 00pa30BATEIbHBIX YUPEIKICHUN, OPTaHbl KOHTPOJIS,
WHCIEKIWH U HAJ30pa U 1p.

1.2 TexnHuyeckue XapaKTePUCTHKH
TexHnyeckue XxapakTepUCTUKHU TUTPATOPA MpeICTaBICHbI B TabmuIe 1.

Tabnuna 1 — Texuudyeckue xapakTepUCTUKU TUTPATOPa

XapaKkTepucTuka Onucanue

Pexxumbl paboThI 1 TuTpoBaHue 10 3aIaHHOW TOYKHU

Asmomamuueckoe mumpoesarnue 00 3a0aHHO020 onepamopom
3HA4YeHUsA npoeoc)wwocmu pacmeopa C aemomamudecKkum
usmepernuem 0bvéma mumpanma, noweowe2o Ha mumposarnue
(ax8uUBaIeHMH020 00LEMA).

2 Peructpaiius KpUBOM TUTPOBAHUS

Asmomamuueckoe mumposanue ¢ pecucmpayuei noJHOU KpUou
mumposanus. llocmpoenue Kpueou mumposanus Ha Oucniee
mumpamopa u onpe()eﬂenue mMOoYKU JdKeusajieHmHocmu (6 mom
yucne  sKeusaireHmuozo  0owéma). Coxpanenue  nocieoHell
3apecucmpupo8anHol  Kpueou  mumpoeanusi 68  namsamu
mumpamopa.

3 Jlo3upoBaHue

Asmomamuueckoe ()oaupoeanue pacmeopoes.

JIMCKPETHOCTh Ilpumeuanue — 3Hauenuss npusedeHvl OJsL HCUO-
N03UpOBaHMS  TUTpaHTa, | 0,005 kocmetl ¢ nromuocmwio, 6nuzkoll k 1 me/em® npu
o’ UCNONB308AHUU 8 COCMABe MUMPAMOPA 8eCO8 Mund
ADAM HCB 153 ¢ makcumanvHou maccou
- — e3sewusanus 150 2 u ouckpemuocmoio 0,005 2. Ilpu
MakcumanbHeii  00bEM UCNONB308AHUU 6ECO8 C OMIUUHBIMU XAPAKMEPUC-
THTpaHTa, CM> 150 muKamu, OUCKDEmMHOCMb OO3UPOBAHUSL U MAKCUMAILb-
HbLU 00bEM MUMPAHMA NPUMYM UHbLE 3HAYEHUSL.
CKOpOCTh  JO3MPOBaHUS IIpumeuanue — Cropocmeb 003upo8aHuss Mumpanma
THTpAHTAa, CM3/MHH 0,12...5,4 | Modwcem MeHAMbCA Npu  USMEHEHUU  6HYMPEHHE20
ouamempa mpyoKu nepucmaibmuiecko2o Hacocd.




Tabnuna 1 — Texuudyeckue xapakTepUCTUKU TUTPATOPa

XapaKkTepuCTUKa Onucanue
Jlnama3zoHbl U3MEPEHUS JIIEKTPUUECKOU 0...5
POBOAUMOCTH, MKCM 0...50
0...500
0...5000
0...50000
0 ... 500000
["abaputHbIe pasmepsl TUTpaTopa B coope (JXIIxB), mm 495%x365%285
Macca tutparopa B cOope, Kr, He Oojiee 10

1.3 CocraB TuTpaTopa
CraHapTHBINA COCTaB TUTPATOpa MPECTaBIEH B Tabuuie 2.
Ta6muma 2 — CoctaB TUTpaTOpa

Komnnuectso,
HaumenoBanue
T
1 Konnykromerp «OxcnepT-002» ¢ yCTaHOBIEHHBIM
MPOTrpaMMHBIM o0ecriedeHrneM « TUTPHOH» B KOMIUICKTE 1
2 Becwl Tuma ADAM HCB 153 B kOMILIEKTE 1
3 Memanka maruuTHas «PutM-01» B KOMILIIEKTE 1
4 KoHIyKTOMETpUYECKUH JaT4uK (OnaMrnepoMeTpudecKas 1
anekTpoaHas cuctema Tit-02)
5 IlepucranpbTdeckuii HACOC ¢ OJIOKOM MUTAHUS 1
6 KommiekT TpyOOK MeprucTaaIbTHIECKOTO HACOCa, COCTOSIIHNNA 13 2
OJIHOM KOPOTKOW M OJHOW JJIMHHOM TPYOKH
7 Jepxxateib 371€KTPOJHON CUCTEMbI C KOMILJIEKTOM 323KHMOB 1
8 CrekiyisiHHas TpyOKa 1
9 CrakaH MJIaCTUKOBBIN JIsl THTPAHTA C KPBIIIKON U T€pMOBBOOM 2
10 CrakaH CTEKJISIHHBIN JIJ1 aHAJIM3UPYEMOT0 pacTBOpa 1
BMECTUMOCTBIO 50 cm?
11 CrakaH CTEKJISIHHBIN JIJIs1 aHAIM3UPYEMOTO pacTBOpa 1
BMeCTHMOCTBIO 100 cvm®
12 KaGenb ayis KOMMyTaIliy BECOB, KOHIYKTOMETPa 1
«9kcnept-002» 1 KOMIOBIOTEPA
13 KabGenp it KOMMyTaIMy MEPUCTATBTUYECKOTO Hacoca, 1
KOHJIyKTOMeTpa «IKcnepT-002» u GuaMrepoMeTpruyecKoi
AIIEKTPOJIHON CHUCTEMBI
14 Kabenb-yImHUTENb IS TIOIKJIFOYCHHSI KOMITBIOTEpa 1
15 Kopmnyc (B cbope, BKIIOUasi CETeBOM (PHIIBTP) 1
16 KoMIIEKT JOKYMEHTOB 1
Ilpumeuanue — Komniekm  nocmasku  Modcem — OMAUYAMBbCA — OM

cmaHdapmHoeo komniaexma. Tounwvili cocmaé Komniekma nocmasxu yKasovleaemcs 6
YNAaKOBOYHOM ucme, npuiacaemom K mumpamopy.
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14 YcrpoiicTBo U padora

1.4.1 OnucaHue coCTaBHBIX YacTeil THTPaTOpa

Buemnuii Bua tutpaTopa B cOope MpeAcTaBleH Ha pUCYHKE 1.

Tutparop npeacrtaBisieT co00il MOAYJIBHYIO CUCTEMY B BHJE PACHOJIOKEHHBIX
Ha Kopmyce ycTpoicTB. Ha ropu3oHTaqibHOM OCHOBAaHMM HAaxXOHISTCA BEChl 9,
KOHAYKTOMETp «Ikcnepr-002» 8 U MarHuTHas Memanka 7. 3a MeIaakod MMEEeTCs
METAJJIMYECKass CTOWKAa C TOABMXKHBIM JIEp)KATElleM KOHIYKTOMETPUUYECKOTO
natunka S u TpyOkum Hacoca 3. Ha Memanke pacronaraercs CTakaH cC
aHanu3upyeMmbIM pactBopoM 6. Ha Beckl 9 cTaBUTCS cTakaH ¢ pacTBOPOM TUTpaHTa 1.
B BepTukalibHYI0 CTEHKY KOpIlyca 2 BMOHTHUPOBAH MEPUCTAIBTUYECKHUN Hacoc 4,
yepe3 KOTOpBIM mpomyckaeTcss TpyOka 3. Ha oOpaTtHOW CTOpOHE BEpPTHKAIHHOU
CTEHKH KOpIIyca 3aKperui€éH CeTeBOM (UIBTP IS MOAKIIOYCHHUS OJOKOB MUTAHUS
BECOB, KOHAYKTOMEeTpa «IJkcnepT-002», Hacoca 1 MArHUTHOM MEIIaIKH.

3 4

9 8 /

Pucynox 1 — Baemnuii Bua tutpaTopa B coope

1 — cTakaH ¢ paCTBOpPOM THUTPAHTA, 2 — KOpMyc, 3 — TpyOKa Hacoca,
4 — mepUCTaIbTUYECKHI HACOC, 5 — KOHAYKTOMETPUYECKUN JaTUHK,
6 — cTakaH ¢ aHAJTM3UPYEMbIM PACTBOPOM, 7 — MarHUTHasi MelIaJka,

8 — KoHaYKTOMETp «IKcnepT-002», 9 — BechI.
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1.4.2 Ilpunoun padoTsl

[TpuHuMn paboTel TUTpATOpa 3aKIIOYAETCS B YIPaBISIEMOM JO3UPOBAHUU
pacTBOopa THUTpaHTa W3 paACIOJOKEHHOro Ha Becax 9 crakaHa 1 B cTakaH cC
aHAJIM3UPYEMBIM PAcCTBOPOM 6, pACHOJIOKEHHBIM Ha MAarHUTHOM Melanke 7.
Ilepexauka pacTBOpa THUTpaHTa OCYLIECTBIAETCA MO TpyOke 3 ¢ IOMOILBIO
IEPUCTATBTUYECKOTO Hacoca 4.

OCHOBHYIO YIPABJISIIOLIYIO byHKIIIO BBIIIOJIHAET  KOHJYKTOMETP
«Oxkenept-002» 8, KOTOPBIM UMEET CHENUANBHYIO IPOrpaMMy ISl BBOJA apaMETPOB,
yIOpaBlIeHUs U BbIBOJA pe3yibTaToB TUTpoBaHus. K konaykromeTpy «Okcmept-002»
8 MOAKIIOYEHBI BEChl 9, MEpPUCTANBTUYECKUMH HAcOoC 4 M KOHAYKTOMETPUYECKUUN
naTauk 5. B3anMojeiicTBe COCTaBHBIX YacTel TUTpATOpa OTOOPaKEHO HA PUCYHKE 2.

— 0 —
&)

ynpaeneHue
Hacocom

AneKTpn4veckasd
npoBOANMOCTb

macca
TUTpaHTa

Pucynok 2 — B3aumojieiicTBue COCTaBHBIX YacTEH TUTpATOpa

1 — cmakan ¢ pacmeopom mumpanma, 3 — mpyoka Hacoca,
4 — nepucmanbmuyecKuti Hacoc, 5 — KOHOYKMOMEeMPUYECKUli Oamyux,
6 — cmaxkam ¢ AHATUZUPYEMBIM PACTNEOPOM, 7 — MACHUMHAS MEeULaIKd,
8 — konoykmomemp «Ixcnepm-002», 9 — secwi.



CKOpOCTh  JO3UPOBAHMS PAcTBOpAa THUTPAHTA OMNPENEISAECTCI CKOPOCTBHIO
BpallleHusl  JABUrareisl  MEpUCTAJIbTUYECKOTO  Hacoca U peryiumpyercs
KOHAYKTOMETPOM «IKcrepT-002» 1o 3alaHHON OnepaTopoM MporpaMMme.

Texyiee 3HAYEHUE IIEKTPUYECKON POBOIUMOCTH U3MepseTCs
KOHAYKTOMETpOM «IkcnepT-002» ¢ MOMOIIbI0 KOHIYKTOMETPUYECKOIO AaTyuka 3,
IOTPY’KEHHOI'O B CTakaH C aHaJIU3UpyeMbIM pacTBopoM 6. B kauectse
KOHJAYKTOMETPUYECKOT0 JATYMKA BBICTYNAET OMaMIEpOMETpUYECKash AJIEKTPOJHAs
CUCTEMA.

Crakan c TuTpaHTOM 1 pacmojokeH Ha Becax 9, KOTOpble NEpenarT B
KOHIyKTOMETp «IkcnepT-002» 8 3HaueHue Maccbl. B Xone TUTpOBaHUS 3HAUYECHHE
Macchl TUTPAHTAa yMEHbIIAETCs, KOHIyKTOMeTp «Ikcmept-002»  (dukcupyer
U3MEHEHHE Macchl Am U pacCuMThiBaeT O0BEM TMOCTyMalwmeld B CTakaH C
aHAJIM3UPYEMbIM pacTBOpoM 6 mopuuu Tutpanta AV no ¢popmyne AV=Am/p, rae p —
3HaY€HUE IJIOTHOCTH PAacTBOPA TUTPAHTA, IPEABAPUTEIBHO BBEAEHHOE ONIEPATOPOM B
naMsATh aHAJIM3ATOpA.

1.4.3 Pexumbl padoThbl

1.4.3.1 Pexum «TutpoBaHue 10 3aJaHHOW TOYKHU»

B nmanmHOM pexunme omepaTopoM 3aa€Tcs 3HAYEHUE KOHEYHOM TOYKH
tutpoBanus (KTT) B enuHunax 3JI€eKTpUYECKOW MPOBOAMMOCTU pacTBopa (MKCwm),
OpU JAOCTHKEHMH KOTOPOW TUTPOBAHME AOJDKHO OBITH 3aBepiueHo. PesynbraTom
ABIIIETCS aBTOMATHYECKH M3MEPEHHOE 3HaueHue 00bEMa TUTPAHTA, MOIIEAIIEr0 Ha
tutpoBanue 10 KTT. JlosupoBaHne TUTpaHTa NPOU3BOAUTCS MOPLUAMH 3aJaHHOIO
o0beMa C 3aJaHHBIMH TMay3aMd. B TuTpartope mperycMOTpeHa BO3MOXHOCTb
M3MEHEHHUs 00beMa MOPIUI U MPOJOJKUTENILHOCTH Tay3 npu npubmmkenuu k KTT.
J{ns1 aTOrO OmEepaTopoM 3aAaETCA 3HAUCHUS 30HbI Z B Te€X e eauHuiax, uro u KTT, a
TaK)Ke 3HauYeHUsI 00beMa MopLHi (B MKJI) U MPOJIOJKUTEILHOCTH May3 (B CEKyHAax)
MEXy BHECEHHUSIMU MOPLMHI JJI1 JO3UPOBAHUS TUTPAHTA J0 BXOJAa B 30HY U B 30HE.
Takum oOpa3om, BHavalle TUTPAHT Ao3upyeTcs nopuusiMu V1 ¢ nmayzamu S1, a npu
Bxoj¢e B nuana3oH (KTT+Z) — nopuusamu V2 ¢ nayzamu S2. Kak npaBuio, 3Ha4eHUE
V2 ycranaBimuBaeTcsi MHOTO MeHbIe V1, 94TOOBI MCKIIIOUUTH MEPETUTPOBHIBAHKE
npoObl. 3Havenuss S1 u S2 ycTaHaBAMBAIOT TAKUMH, YTOOBI MOCIE BHECEHHS
O4YEpETHOM MOPLUUH TUTPAHTA IMOKA3aHUS KOHAYKTOMETPUYECKOIO AATYMKA YCIIEBAIN
cTabuIIn3upoBaThes. Takke MPelyCMOTPEH BBOJ| 3HAUEHUS BBIIEPKKU — BpEMEHU (B
CEKYH/IaX) MOCJI€ OKOHYaHUs TUTPOBAHMUS, B TEUEHHE KOTOPOTO TUTPATOP MPOBEPSIET
CTaOMJIBHOCTh ~ JIOCTUTHYTOTO  3HAUYEHHUS JJIEKTPUYECKON mpoBoauMoctu. B
HEKOTOpBIX ciyyasx, nociae goctuxeHuss KTT u  ocrtaHoBkM TUTpOBaHMS,
U3MEPSIEMOE 3HAYEHHUE DIIEKTPUUYECKON IMPOBOAMMOCTH HEMHOIO HU3MEHSETCS B
CTOPOHY, IPOTUBOIOJIOKHYIO HAIPABICHUIO TUTPOBAHHUS M BO3HUKAET COCTOSIHUE
«HENOTUTPOBAHHOCTH». B 3TOM ciydae, MO MCTEYEHUH BPEMEHU BBIIECPKKH,
TATPATOP aBTOMATHYECKU JOTUTPYET aHAIU3UPYEMBIN PACTBOP.

Pexum «TuTpoBaHne 10 3aJaHHOM TOYKH» IIPUMEHSIOT, KOIZJa 3HAYCHUE
ANEKTPUYECKON TPOBOAMMOCTH pPACTBOpPa B TOYKE DSKBHBAJICHTHOCTU W3BECTHO
3apaHee.




1.4.3.2 Pexum «Perucrpaiys KpuBoui TUTPOBAHUSI»

B nanHOM pexuMe BBINOJTHSETCS aBTOMAaTUYECKOE TUTPOBAHUE C PETUCTpALUEi
IIOJIHOW KPUBOM TUTPOBAaHUs. JlaJbHENIINI aHAIU3 MOJYYEHHOW KPUBOW IMO3BOJISET
YCTAHOBUTHh TOYKY 3KBUBAJIEHTHOCTH (T3D) 1o M310My KpUBOW M ONPENEIUTH TEM
CaMbIM 3HA4Y€HHE OJKBUBAJEHTHOro o00bEMa. Takum 00pa3oM, HaHHBIA PEXUM
onpeereHus: SKBUBAJICHTHOr0 00bEMa MPUMEHSIETCS, B MIEPBYIO OYEPElb, B CIIyYasXx,
KOT/Ja 3HAYECHUE DJIEKTPUUECKON MPOBOAUMOCTH pacTBOpa B TO HEU3BECTHO.

KpuBast TuTpoBaHus, NpeacTaBisiomias co0O0il 3aBUCHUMOCTb 3JIEKTPUUYECKON
MIPOBOJIMMOCTH pacTBopa ot V, rie V — 00bE€M TUTpaHTa, 0OTOOpaKaeTcs Ha JUCIUICE
tutpaTopa. JloctynmHa GyHKIOHS YBEIWYEHUS WHTEPECYIOMIETO ydacTKa KPUBOU
(«3yMMUPOBaHUS» ).

Jlo3upoBaHWe THUTPAHTA TPOUBOJUTCA TMOPIUSMU 3aJaHHOTO O0BEMa C
3aJlaHHBIMU  May3aMd. EciM U3BECTHO MNPUMEPHOE 3HAYEHUE DIICKTPUYECKON
MPOBOJIMMOCTH pacTBopa B TD, omeparop MOXET H3MEHUTh 3HAYCHUS O0Bema
MOPIUN U MPOJOJLKUTENIBHOCTH May3 Mpu npoxoxkaenun TI. Jlns sTtoro 3amaercs
3HAYEHHE BJIEKTPUUYECKOM MpoBOAMMOCTH pacTBopa (B MKCM) B T3, 30HBI Z (B TeX
KE €IMHUIIAX), a TAaKKe 3HAYEHUs oObema MopLUHi (B MKJI) U MPOJOKATEILHOCTH
nay3 (B CEKyHJaxX) MEXKJy BHECEHUSIMHU IMOPUMU ISl JTO3UPOBAHUS TUTPAHTA BHE
30HbI U B 30He. TakuM oOpa3oM, BHauajie TUTPAHT AO3uUpyeTcs nopuusmu V1 c
nayzamu S1, npu Bxoae B auanazoH (T2x+7Z) — nopumsimu V2 ¢ may3zamu S2, nipu
BbIX0/ie U3 auanaszona (T2x7Z) — cnoBa noprusimu V1 ¢ mayzamu S1. Kak npasuno,
3HaueHue V2 ycTaHaBIMBaeTCsS MHOro MeHblie V1, 4roObl 3aduKcHpoBaTh Kak
MOXHO Ooublie Todek B obsactu TO. 3HadueHus S1 u S2 ycraHaBIMBAIOT TaKUMH,
yTOOBl ~ MOCJI€  BHECEHHUS  OYepeAHOW  TOpUMHM  THUTPAHTa  TOKa3aHUs
KOHYKTOMETPHUECKOTO TATYNKA YCTIEBAN CTAOMIN3UPOBATHCS.

Pexxum peructpaiuy KpuBOW TUTPOBAHUS SBIAETCS 0ojiee MHOOPMATUBHBIM T10
CPaBHEHUIO C PEXKUMOM TUTPOBAHUS JO KOHEYHOM TOYKH U TMO3BOJISIET BBHIMOJHSTH
ompeseeHre SKBUBAJICHTHOTO 00beMa IO M3JIOMY KPHUBOW B TE€X CIIydasxX, KOrjaa
3HAYEHUE ANEKTPUUECKON NPOBOJIUMOCTH pacTBopa B T HE U3BECTHO.

1.4.3.3 Pexum «/lo3upoBanue»

B pexume «/lo3upoBaHue» OCYyIIECTBIAETCS ABTOMATHUYECKOE JTO3UPOBAHUE
pactBopoB. OOBEM mopuuii 3amaéTcss omepaTopoM. JlaHHBIM peXUM OCOOEHHO
yI00€H IpH MOCIEI0BATEIbHOM BHECEHUH CEpUU MOPLIMM paBHBIX 00BEMOB B pa3HbIe
COCYIBL.

2 HCHOJIB30OBAHME 110 HABHAYEHUIO

2.1 OxkcmiyaTalMOHHbIE OTPaHUYEHUSA

2.1.1 He  pomyckaeTcs  HMCHOJIb30BAaHME B  KayecTBE  TUTpaHTa
KOHLIEHTPUPOBAHHBIX KHCIJIOT, pPACTBOPOB IUJIABUKOBOW KHUCJIOTBI M €€ COoJel,
CYCIIEH3UM U JIPYTUX CpEel, CIIOCOOHBIX 3aKyMOPUTh TPYOKY MEPUCTATIBTUYECKOTO



Hacoca. [lpu MCHONB30BAHMM TOKCHYHBIX KUIKOCTEM TUTPATOp pa3sMEelialT B
BBITSDKHOM IIKaQy.

2.1.2 Twutpatop n0/KeH OBITh YCTAHOBJIEH Ha POBHOM IIOBEPXHOCTH U
3aIMIIEH OT BUOpAIIHiA.

2.1.3 He pomyckaercss TNONaJaHUE >XUJIKOCTEM Ha IOBEPXHOCTH KOPIYCOB
BECOB, MEIIAJIKK U KOHAYKTOMeTpa «IkenepT-002». B ciiyyae nonagaHus )KUIKOCTH
HEMEJICHHO yaanuTe e€ GUIbTpOBaIbHOU Oymaroi.

2.2 CoOopka TuTparopa

2.2.1 YcraHoBHTE KOPITyC TUTPATOPA HA POBHYIO IOBEPXHOCTh. BHENIHMIT BU
KOpITyca TUTPATOpa NPEJCTABIEH HA PUCYHKE 3.

Pucynok 3 — Kopmnyc Tutparopa

2.2.2 VYcraHOBHTE Ha pPACHOJIOKEHHYIO CIpaBa METAUIMYECKYI0 CTOMKY
JepxKaTellb SJIEKTPOJHOM CHCTEMBI, CJIE€TKa C)KaB MOJKUA 3aXHMa. YCTaHOBUTE B
JepKaTelie 3aXHMbl, BBIOPaB THUIIOpa3MEphl B COOTBETCTBHH C JIHAMETPAMHU
NPUMEHSIEMBIX  JJIEKTPOJOB.  JlOMOJHUTENIEHO  yCTAHOBUTE  3a)KUM  Majioro
tunopazmepa (6 wim 7,5 MM) U 3aKpenuTe B HEM CTEKIISIHHYIO TpyOKy. BHemHui B
JepKaTelss AJIEKTPOJHON CHCTEMbl C YCTAaHOBJICHHBIMU 3aXUMaMH M CTEKIISTHHOM
TpyOKOH MOKa3aH Ha PUCYHKE 4.



Pucynok 4 — J[lepxaTtenb 3JI€KTPOIHOU CUCTEMBI

2.2.3 U3Bnekutre H3 YINAKOBOK Bechbl, KOHIyKTOMETp «Jkcnept-002» wu
MAarHUTHYI0 MeEIIAJKy. PaccTaBbTe yCTpOHCTBA Ha OCHOBAHMHM B CIEAYIOLIEM
nopsiIke (cjaeBa HampaBo): BeChl, KOHAYKTOMETp «Jkcnepr-002», MarHuTHas
Melranka, Kak IMoKa3aHo Ha pucyHke 5. Ilpu pacctanoBke mpocnenute, 4TOOBI
YCTPOMCTBA  pAaCIONArajuch  HANPOTUB  COOTBETCTBYIOLUIUX  OTBEPCTHH B
BEPTUKAJIBHOM CTEHKE KOpITyca TUTparopa. I[lepucranbTU4ecKkuil HacOC OKa3bIBACTCS
IpU 3TOM TOYHO HaJ KOHIYKTOMETpoM <«Ikcrmepr-002». MarnuTHas Meriajika
YCTaHaBJIMBAETCA HEIMOCPEACTBEHHO MEPE] PACIOJIOKEHHON CIIPaBa METAITIMYECKOM
CTOMKOH.

Bpamniennem HOXEK BeCcOB J100€WTeCh YCTOMYMBOIO TIOJOXKEHUS BECOB B
TOPU30OHTAIBHOM  IUIOCKOCTH. BO3mymHbIM  My3bIpEK  HMHAMKATOpa  ypOBHS,
PacIoOJIOKEHHOTO Ha JIMIIEBOM IIAHEJIM BECOB, OJDKEH OKa3aThCsl CTPOTO B LIEHTPE
0003HAYEHHOTO Kpyra. ¥ CTaHOBUTE BETPO3AILUTHBIN SKpaH 0e3 BEpXHEH KPBIIIKH.

Pucynok 5 — PacctaHoBKa ycTpOHCTB
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2.2.4 CoenuHute KOHAYKTOMETP «IKcnepT-002» 1 nepucTaaibTUYECKUN HACOC
Opy TOMOIIM Kalensl, OKaHYMBAIOIIETOCS TpeMs pazbeéMaMu C HaJIIUCAMU
«OKCIIEPT/natuuk», «HACOC» u «bA». Cxema COEQUHEHUA C YKa3aHHEM
pa3bEMOB Kabesisi U COOTBETCTBYIOIIMX MM Pa3zbEMOB COEAMHSEMBIX YCTPOUCTB
oTpaxkeHa B Tabuuiie 3.

Tabmuma 3 — Cxema coequHEHUST KOHAYKTOMETpa «Ikcnept-002»
C HACOCOM U 3JIEKTPOJTHON CUCTEMOM

O6o3HayeHune pazbEma . B}
YcrpoiicTBo / 0003HaUeHHE pazbEMa
Ka0eJst
«IKCIIEPT/natuuk» | Kongykromerp «9kcnepT-002» / pazpem « JATUUK»
«HACOC» Ilepucranerrueckuii Hacoc/pazbéM «YITPABJIEHUE»
«BA» buamnepomMerpudeckas 31eKTpoaHas cucrema /
pazbeM «bA»

[Monkmounte pa3zpém kabens ¢ Haamucbio «DKCIIEPT/matunk» k pasbpémy
«JATUUK» xonaykromeTpa «kcrnepT-002», mponmycTuTe Kadeiab CKBO3b OTBEPCTHE
B BEpPTUKAJIBHOM CTEHKE KOpIyca, pacnojararouieecss 3a aHalIu3aTopoM, H
MOAKITIOUNTE pazbéM kabens ¢ Haanuckio «<HACOC» k pazsémy «YIIPABJIEHUE»
nepucTaIbTHUECKOro Hacoca. [ Oosnbineil HaaE€KHOCTU 3aUKCUPYHTE pa3bEMBI
BUHTaMHU C NOMOIIbIO OTBEPTKU. CXeMa KOMMYTAllMU YCTPOMCTB NpEACTABIICHA Ha
pucynke 6. IlogknroueHne OMaMIEPOMETPUYECKONW  AJIEKTPOJHON  CHCTEMBI
(KOHIYKTOMETPHUUYECKOI0 1aTYMKa) OMMCAHO B 1. 2.2.6.

2.2.5 Coenunure  koHayktomerp  «Okcnept-002», Becbl U (OpH
HEOOXOIMMOCTH) KOMIMBIOTEP IMpPHU IMOMOIIM Kalessi, OKAHYMBAIOIIETOCsS TpeMs
pazbémamu ¢ Haanucsimu «OKCIIEPT/RS232», «BECbBI» u «IIK». Cxema
COCIMHEHMSI C YKa3aHHEM pPa3hEMOB KaOelsl W COOTBETCTBYIOIMX MM Pa3bEMOB
COCIMHSIEMBIX YCTPOMCTB OTpaxkeHa B Tabmuiie 4.

Tabnuma 4 — Cxema coeguHeHHsI KOHTYKTOMeTpa «JkcrnepT-002»
C BECaMH U KOMITBIOTEPOM

Oo6o3HavyeHne pa3péma . ,
YcrpoiicTBo / 0603HaYeHHE pazbEMa
Ka0est
«9KCIIEPT/RS232» Konaykromerp «9Okcnept-002» / pazpém «RS232»
«BECBI» Becnl / pazpém «RS232»
«ITK» Komnerotep / COM-nopt (mm nopt USB*)

* [looknouenue Kk komnwvromepy uepes nopm USB ocywecmeniemcs ¢ nomowbio
aoanmepa « COM-USB» (6 cmandapmmuulti KOMNAEKm HOCMABKU He 8X00UN1)
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[Monkmounte pazpéMm kabenst ¢ Haamucbio «DKCIIEPT/RS232» k pazbémy
«RS232» xonaykroMerpa «Ikcnept-002» u mpomycTute Kabeslb CKBO3b OTBEPCTHE B
BEPTUKAJIBHON CTEHKE KOpIyca, pacmoJsararonieecs 3a aHanuzaropom. [logkimrounre
pazbém kabenst ¢ Haanucbio «BEChI» k pazsémy «RS232» BecoB, nporycTuB kadesb
CKBO3b OTBEpPCTHE, pacroiaratouieecss 3a Becamu. s Oomnbluedl HaIEXHOCTH
3auKCcUpyiTe pa3bEMbl BUHTAMHU C MIOMOIIbIO OTBEPTKHU.

[Ipy HEOOXOJUMOCTH HCHOJIB30BAHMS KOMIIBIOTEPA, TMOJKIIOUUTE pPa3bEM
kabenst ¢ Hagnuceio «[IK» k COM-nopty xKoMmmbioTEpa (BO3MOXKHO MOJIKIIOYCHHE
gyepe3 mopt USB ¢ momomsio agantepa «COM-USB»). Eciin koMIibloTep HaXOIUTCS
Ha YJJaJICHUH, BOCTIONb3yUTECh KaOeaeM-yITHHUTEIEM.

CxeMa KOMMyTaluMu yCTPOMCTB MIPEACTABICHA HA PUCYHKE 6.

2.2.6 3aduxcupyiite  OMaMIEPOMETPUUYECKYIO  DJIEKTPOJIHYI0  CHUCTEMY
(KOHIIYKTOMETPUUECKUN JATUMK) B 3akuMe nepxkarens (m. 2.2.2) MOAKIIYUTE K
pa3zbémMy «bA» kabOens, OKaHYMBAIONIIETOCA TpeMs pa3béMaMu C HAJAMKUCIMU
«OKCIIEPT/natuux», <HACOC» u «bA» B coorBeTcTBHH C 1I. 2.2.4 TabiI. 3.

Kabenb 35eKTpoIHON CHCTEMBI MPOMYCTUTE CKBO3b OTBEPCTHE B BEPTUKAIBHOM
CTEHKE KOpIyca 3a MarHUTHOW MeIIaIKoH.

Cxema KOMMYTAIlUM YCTPOMCTB Mpe/ICTaBIeHa HA PUCYHKE 6.

K KOMMblOTEPY

N I Iynpaenenme

BuamnepomeTtpuyeckas

AMeKTpoagHas cuctema
(KOHAYKTOMETPUYECKUIA AaTHMK)

RS232 Aarumk
RS232 RS232 naTtyuk

Becbl OkcnepT-002

Pucynok 6 — Cxema KOMMyTallud yCTPOUCTB
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2.277 VYcraHoBure JUTMHHYIO TPYOKy u3 KOMILJIEKTa TpyOOK
HEepUCTATBTUYECKOr0 Hacoca. Hacoc B MCXOTHOM COCTOSIHUU C 3aKPBITOW KPBILIKOM
n300pakéH Ha pucyHke 7a. OTKpoiiTe KpBIIKY Hacoca, MOTSIHYB 3a (ukcarop, Kak
MOKa3aHo Ha pucyHke 70. BcraBpTe TpyOKy B ma3bl Hacoca Tak, 4ToObl 00pa3oBaiach
HeTs, TPOTAHyTas IO pOJMKAaM, KaK IIOKa3aHo Ha pucyHke 7B. Ilpu sTom
OTpaHUYUTEINb, 3aKPETUIEHHBIN Ha TpyOKe, JOKEH MPUMBIKATh K JIEBOMY a3y CHU3Y.
3akpoiiTe KpBIIIKY NEepUCTAIbTUUECKOr0 Hacoca M 3aduKCUpyiTe, MNpuBeas
(buKcaTop B UCXOAHOE MOJIOKEHHUE /10 XapakTepHoro 1menuka. Hacoc ¢ 3akpennénnoi
TpyOKOil n300pak€H HA pUCyHKE 7T.

BHUMAHME! Ilocie oxoH4YaHuss PpadoTbl Ha THTPATOpe OTKPOWMTE
KPBIIIKY NEePUCTAIBTHYECKOr0 Hacoca. Bo n3de:xxanue mopum TpyOKu Hacoca He
OCTaBJISIITE TUTPATOP C 3AKPBITON KPBHIIIKOH H MepexaTol TPyOKoil Ha JoJroe
BpeMsl.

Ha BepTuKagbHON CTEHKE KOpIyca TUTpaTopa HaJl BecaMd CMOHTHPOBAH Y3el
repMOBBOJIOB, 00€CTIEUNBAIOIINI T€PMETUYHOE COEIMHEHNE ITTMHHOM TpyOKH Hacoca
(mpoxozsuieil yepe3 HacoC U MOrpyKaeMoi B aHAIM3UPYEMbIA pacTBOp) ¢ KOPOTKOM
TpyOKOi (OTrpy’kaeMoi B pacCTBOP TUTPAHTA).

[loacoenuuuTre MIMHHYIO TpYyOKY Hacoca K Y311y TepMOBBOJOB. s 3TOro
oClladbTe HAKUIHYIO TalKy HIDKHETO TE€PMOBBOJIa, MOBEPHYB €€ Ha HECKOJBKO
000pOTOB TPOTHB YacOBOW CTpenku. [Ipm ATOM cedeHue OTBEpPCTUS TEPMOBBOJA
yBEIMYHTCS. BCTaBpTe 10 yropa B OTBEPCTHE HIKHETO TEPMOBBOJA KOHEI] TPYOKH,
BBIXOJIAIUN W3 JIEBOTO ma3a Hacoca. Jlamee, He mpumaras OOJIBIIOTO YCHIIHS,
3adukcupyiTe TpyOKy BpalieHHeM HAKHUIHOW TalKu MO 4acoBOM cTpenke. TpyOka
Hacoca JoJKHA OBITh HAAEKHO 3aKperyieHa B OTBEPCTHH, HO TIPU STOM HE Mepexara.
CoOpaHHbIN y3e1 MoKa3aH Ha PUCYHKE 1.

Bropoii konen TpyOKH, BBIXOASIIMIA K3 MPAaBOro Ia3a HAcoca, BCTABbTE B
CTEKJISIHHYIO TpPYOKy, 3aKpeluiEHHYI0 B JiepiKaTelie SJIEKTPOJAHOW CHUCTEMbI, Kak
MOKa3aHO Ha pucyHke 7e. TpyOka Hacoca IOKHA BBICTYIATh U3 CTEKJISIHHOW TPYOKH
npumepHo Ha 1-2 cm. Ha BeicTynmaroniem KoHile TpyOKH 3aKkpenuTe Te(IOHOBBIM
HAKOHEYHHUK (IIpU HATUYHUH).

[Ipy HEoOXOAMMOCTH CIABUHBTE€ OTPAHUYMUTENb U OTPETYIUPYUTE JIMHBI
YY4aCTKOB TPYOKH, BBIXOMASINIAX W3 JIEBOTO W TPABOTO IMA30B HAcOCa, YTOOBI
WCKITFOUYUThH U3JIUIITHAC TPOBUCAHUS U HATSKCHUS.
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Pucynox 7 — YcranoBka JIMHHONU TPYOKH MEPUCTATBTUYECKOTO HAacoca
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2.2.8 BcraBbTe BWIKK OJIOKOB MHUTaHUS BECOB, MEPUCTAIBTUUECKOTO HACOCA,
KOHAyKTOMeTpa «OkcnepT-002» W  MarHUTHOM MeEIIAJIKH B CETEeBOM (UIIBTP,
3aKperIEHHBIA Ha 00paTHOM CTOPOHE BEPTUKAILHONW CTEHKU KOPITyca TUTPATOPA, KaK
nokasaHo Ha pucyHke 8. [IpuHaIIeKHOCTh OJIOKOB MUTAHUS TEM WM HWHBIM
YCTPOMCTBaM OIPEACIACTCA HAHECEHHOW MAPKUPOBKOM «bJIOK MUTAHUS BECOB»,
«bnok nurtaHus Hacoca», «bIOK mNUTaHUA KOHAYKTOMETpa» U «DbBJIOK mnuTaHuA
Memanku». [logkmounTe OJOKM MUTAHUS K pa3béMaM MHUTAHUS COOTBETCTBYIOITUX
YCTPOMCTB, MPOMYyCKas COETMHUTENbHBIE MPOBOJIa CKBO3b OTBEPCTUSI B BEPTUKAILHON
CTEHKE KOpmyca.

HpuMettaHue — bnox numanus KOHameOMempa Modicem Obimb 0003HAYEH KAK
«bnox numanus ananuszamopa».

Pucynok 8 — INoakmtouenne 06J0KOB MUTaHUs K ceTeBoMY GuiabTpy. CiieBa HampaBo:
OJIOKM MTUTaHUS BECOB, KOHAYKTOMETPA, HAcCOCa U MEIIaJIKU

Ilpumeuanue — Konoyxmomemp «xcnepm-002» u eecot «ADAM HCB 153»
MO2Yym  numamucsi  Om  8CMPOEHHbIX  AKKymyaamopos. Illpu  ucnonvzosanuu
AKKYMYTISIMOPHO20 NUMAHUS NOOKNIIOYeHue K cemu He oosazamenvHo. CeoespemeHHO
8bINONIHALIME 3aPAOKY AKKYMYAAMOPO8 KOHOYKMOMempa U 6ec08 8 COOMBEmCcmeaue ¢
PYKOBOOCMEAMU NO IKCNILYAMAYUU.

BHUMAHMUE! Bo wu3bexxanue mnoBpekkaeHHs CeTeBOro ¢uibTpa, He
NOAKIIYANTE K HEMY YCTPOiiCTBa, He BXOASALIME B COCTAB TUTPATOpA.
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2.3 MoaroroBka Kk padore

2.3.1 TloaxJrO4eHUE K CETH

[ToaxmtounTe BUIIKY KaOemsi CeTeBOTro (QuibTpa K po3eTke OJHOGMA3HOU CETH
nepeMeHHoro HampsbkeHnus (220 +22/-33) B u vactoroit (50 = 1) I'. TlepeBenute
KJIAaBUIIY BBIKJIIOYATENS CETeBOro (uibTpa B mojoxkenue «BKJI».

2.3.2 TloaroroBka OMaMIIEPOMETPHUUECKOUN ITEKTPOIHON CUCTEMBI
[ToaroToBhTe OHMAMIIEPOMETPUUYCCKYIO JJICKTPOJHYIO CHCTEMy K pabore B
COOTBETCTBHH C ITACTIOPTOM.

2.3.3 IIpuroTroBi€HUE PACTBOPOB

[IpuroToBsTE PACTBOPHI B COOTBETCTBUE C METOIMKOMN BBIITOJIHEHUS N3MEPEHUMN.

Buecutre aHanmu3upyembiii  pacTBOp B CTEKISAHHBIM  CcTakaH (00BEM
aHaJM3UPYEMOT0 pacTBOPA U BMECTUMOCTb CTaKaHa OMPEIEIISIOTCS METOIUKOM ).

BHecute pacTBOp THUTpaHTa B IUIACTUKOBBIM CTAKaH M 3aKPOWTE KPBIIIKOU,
CHAOXEHHOW TEPMOBBOJIOM, KaK IMOKa3aHO Ha PUCYHKE 9.

Pucynok 9 — CrakaH ¢ TUTpaHTOM

2.3.4 BxiIro4yeHHE BECOB U YCTAaHOBKA CTaKaHa C paCTBOPOM THUTpPAHTA

BHUMAHMUE! Ilpu Bk/IIOYEHHH BeCOB 4Yamia J0JKHA ObITh mycroil. He
BKJIIOYAiTe BeChbl C HAXOAAIUMMCH HA 4Yalle CTaKaHOM ¢ pacrBopom. B
NPOTUBHOM CJiydae B Mpolecce TUTPOBAHMUS Pe3yJbTAT HU3MEPEHHUS MACCHI
NpUMeT OTPUIATeIbHbIE 3HAYEHNS, U TATPOBaHMe Oy/JeT NMpepBaHo.

BxotounTe Bechbl Ha)XKaTHEM KHONKH BKJIIOUYEHUS @ Ha jauleBoil maHenu. Ha
JUcIiee BecoB oToOpasuTcs 3HaueHue macchl «0,000 g».
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Ipumeuanus

1 Jlna obecneuenus koppekmuoul nepeoadu OauHwvix medxncoy eecamu ADAM
HCB 153 u aunanmuzsamopom «Ikcnepm-001» 6 wnacmpoiikax e6ecos
YCmaHo8nenvl  creoyrowue napamempwsi: nepeoaua OauHvix «SEr»,
ckopocmb nepeoauu «9600». He usmensiime nacmpouxu 8ecos.

2 IOcmuposka secos vinonnsiemes no n. 3.6 pykogoocmaea no 3KCHLyamayuu.

BcTaBbTe KOpoTKYyIO TpyOKY M3 KOMILIEKTa TPYOOK MEPUCTATLTHYECKOTO Hacoca
B TEPMOBBOJI B KpBIIIKE CTaKaHa C PacTBOpPOM TUTpaHTa. Jljis 3TOTO OCnIabhTe
HAaKUJIHYI0 Taillky TepMOBBOJIa, MOBEPHYB €€ Ha HECKOJIbKO OOOpOTOB MPOTHUB
yacoBoi cTpenku. [Ipu 3TOM cedeHne oTBepcTrs TepMOBBOJIA yBEIUMUUTCS. BeTaBbTe
TpyOKYy B Ie€pMOBBOJ Tak, 4yTOObI €€ KOHEl| JOXOAWJ 0 JHa cTakaHa. [lanee, He
npuiiarasi 00JIbLIOT0 YCUIus, 3aQUKCUpYIiTe TPYOKY BpallleHHeM HaKUHOM raiiku 1o
yacoBoil cTpenke. TpyOka Hacoca [obKHa ObITh Haa&xHO 3aduKcUpoBaHa
repMOBBOJIOM, HO TIPU 3TOM He mepexara. CTakaH ¢ TUTPAHTOM U TPYOKOW MokaszaH
Ha pucyHke 10.

Pucynok 10 — Ctakan ¢ THUTpaHTOM U TpyOKOH

VYcTaHOBUTE CTakaH C pacTBOPOM THUTpaHTa B IIEHTPE 4Yalll BECOB H
MOJICOEIMHUTE KOPOTKYIO TPYOKY, BBIXOJSIIYIO M3 CTaKaHa C TUTPAHTOM, K Y3Iy
repMoBBOZIOB. J[s1 3TOro ocnabbTe HAKUMAHYKO Tailky BEpXHEro TrepMOBBO/JIA,
TIOBEPHYB €€ Ha HECKOJbKO 000pOTOB MPOTUB 4acOBOW cTpenku. [Ipu sToM ceueHue
OTBEpCTUSl T'e€pMOBBOJIAa YBEIMUYUTCs. BcraBbTe 70 ymopa B OTBEpPCTHUE BEPXHETO
repMOBBO/Ia KOHEIl TPYOKH, BBIXOJSIIMI M3 CTakaHa ¢ TuUTpaHTtoMm. Jlamee, He
npuiiarasi OOJIBIIOTO yCHIINA, 3apUKCUpyTEe TPyOKY BpallleHHeM HaKUTHOW railku mo
yacoBoil cTpesike. TpyOka Hacoca JOKHA ObITh HalEXKHO 3aKpeIjieHa B OTBEPCTUH,
HO TIPU 3TOM HE IMepekara. Y CTaHOBKa CTaKaHa C PaCTBOPOM TUTPAHTA U KOPOTKOM
TpyOKHM Hacoca rmoka3zaHa Ha pucynke 11.
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Pucynox 11 — YcraHoBka cTakana ¢ paCTBOPOM TUTPAHTA U KOPOTKOM TPyOKH Hacoca

Ecnu B pnanbHeiem HEOOX0AUMO AOOABUTh WJIM 3aMEHUTH PACTBOpP TUTPAHTA,
KOPOTKYIO TPYOKY OTCOEAMHSIOT OT y3ja F€pPMOBBOJIOB U CHUMAIOT CTaKaH C BECOB
BMECTE C KOPOTKOM TpyOKou. [Ipu 3TOM JiMHHYI0 TpyOKY HE JTEMOHTHPYIOT. Takum
00pa3oMm, CTakaH ¢ TUTPAHTOM M KOPOTKasi TpyOka oOpa3yroT €uHbINH ChEMHBIN y3ell.

2.3.5 BkJlOYEeHHE MAarHUTHOM  MEIIAJIKM M YCTaHOBKA  CTakaHa  C
AHAJIM3UPYEMBIM PACTBOPOM

Y CTaHOBHUTE CTaKaH C aHAIM3UPYEMBIM PACTBOPOM Ha MOBEPXHOCTH MATHUTHOMU
Mewmanku. [lorpysnure B pacTBOp MarHUTHBIN AKOPb. BKIIOUNTE MEIIAIIKY TOBOPOTOM
PYYKH PETYIHPOBKH CKOPOCTH IO YaCOBOWM CTPEIKE M YCTAHOBUTE HEOOXOAMMYIO
CKOPOCTb ITEPEMEIINBAHUS.

[lepememast nepkaresib AJIEKTPOJAHONM CHUCTEMBI 10 METAJUIMYECKOW CTOMKE, a
TaK)Ke 3JIEKTPOJIbl U CTEKIIIHHYIO TPYOKY B 3aKUMaX, JOOEHTECh MOJOXKEHHMS, MPU
KOTOPOM 3JIEKTPOJIbI U TpyOKa Hacoca OyAyT MOrpy»eHbl B aHAJTU3UPYEMBI pacTBOp,
HO TIPU 3TOM He OyAyT KacaThCsi BHYTPEHHEW CTEHKU CTaKaHa U SIKOPSI MarHUTHOM
MEIIAJIKU. Y CTAHOBKA CTaKaHa C aHAJM3UPYEMbBIM PaCTBOPOM, IEKTPOAHON CUCTEMBI
1 TpyOKH MEePUCTATIbTUUECKOTO Hacoca MoKa3aHa Ha pUCyHKe 12.
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Pucynok 12 — YcraHoBKa cTakaHa ¢ aHAIM3UPYEMbIM PACTBOPOM, 3JIEKTPOIHOM
CUCTEMBI U TPYOKHU NEPUCTAIIBTUYECKOTO Hacoca

1 — macnumuas mewanka, 2 — Cmakan ¢ AHAIU3UPYEMbIM PACTBOPOM,
3 — Oeporcamens, 4 — anekmpoounas cucmema Tit-02, 5 — AKopb MASHUMHOU MEWATKU,
6 — cmexnaHHas mpyoxa, 7 — mpyoKa nepucmaibmuiecko2o Hacoca, 8 — Cmotika.

BHUMAHMUE! Daektpoasl U TPyOKa MNePUCTAIBLTHYECKOT0 HAcoca He
HOJIKHBI KACATbCH BHYTPEHHEH CTEHKHM CTAKAaHA M BPAIIAIOIIErocs SIKOPS
MATHUTHOW MeEIIAJIKH.

2.3.6 Brxmouenne koHaykromMerpa «DIkcrepr-002» W yCTAaHOBKA pPEXUMA
padoThl « TUTPHOH»

BHUMAHME! /Ins 3ammThl KOHAYKTOMeTpPa «JKcnepT-002» 0T mpoteuex
PEeKOMEHAYyeTCsl HCMOJIb30BaTh MPO3PAvYHY MJIACTHKOBYK) HAKJAAKY (mpH
HAJIMYHH).

BxirounTe KOHIYKTOMETp HAXKATUEM U YIAEPKAHUEM B TE€UEHHE NIBYX CEKYHI

KHOIIKU . [Tpubop momact KOPOTKHI 3BYKOBOM CUTHAN U HA TUCILIEE MOSBUTCS
3acTaBKa:
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ulaxorlwxc
3 KcneprT
AKCMEPT-002

TUTPUOH
100CaVv8.41 - 01.04.2013

Ha nmucrmee ortobpassiTcss JOTOTHN W HAaWMMEHOBAHHWE (DUPMBI-M3TOTOBUTEIS
«DKOHHUKC-DKCIEPT», HAaMMEHOBaHKe Tpudopa «IkcnepT-002», Haanmuch « TUTPHUOH»
u mudp Bepcuu mnporpaMMHOro obecrnedeHus (Hampumep, «100CaV8.41-

01.04.2013»).
[TpumepHo wyepe3 3...5 cekyHI Ha jAuciuiee oToOpasutcsa HH(opMmanus o

CTENEHU 3apsa aKKyMyJIsTopa, HallpuMep:

AKKYMYNATOP:

[ B

78 %

Jlanee Ha nucriee 0TOOpa3UTCs MEHIO BBIOOpa PEKUMOB PabOTHI:

]
Bbibop pexuma

KoHayktomeTp

B neBoM BepxHeM yrity Aucmiies 0ToOOpa3uTCs CUMBOJ COCTOSIHUSL aKKyMyJisitopa. B
HUKHEHN CTpOKe 0TOOpa3uTCsl Ha3BaHUE TeKylero pexuma «Konmgykromerp».

»2
Haxxmute KHOTIKY @ JUISL TIepexoJia K CIHCKY pPeXUMOB TUTpoBaHus. Ecmu
npubop ycren aBTOMaTUYECKH MEPEeUTH B COCTOSHUE MU3MEPEHUS, HAKMUTE KHOIKY

JUIsl BO3Bpara B OKHO «Bpi0op pexuma. Konmykromerp» v cpasy HaKMUTE

2

KHOIIKY 2 . Ha JHUCILICC OTO6paBI/ITCH CIIMCOK PCKUMOB TUTPOBAHHUSA:

PEXUM TUTPOBAHUA

1 - o 3agaHHOW TOYKM
2 - Pernctpaums kpuBom
3 - lo3upoBaHue

TK - CeHcop KM
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B HmxHe# cTpoke OyaeT yka3aH TEKYIIMM yCTaHOBJICHHBIH METOJ TUTPOBAHUS:
«KM» — KOHITYKTOMETPUUECKUH.
OtperynupyiTe SIpKOCTb JUCIUIES] IOCJIEIOBAaTEIbHBIMU HAXKaTHSIMM  KHOIIKU

1
N\ 22

~

, €CJIM 3TO HEOOXOJUMO.
YcTraHoBUTE JWana3oH 3HAYEHUM SJICKTPUYECKON MPOBOAMMOCTH, B KOTOPOM
TK
OyInyT BBIMOTHATHCS M3MepeHus. /(s 3Toro Haxkmurte kHONMKy \—~ . Ha mucruiee
otoOpa3utcst okHO «[lapameTpbl U3MepPUTEJIs».

I'Iapameprl nimepurtens

1,3 - KoHgykTomeTp
<-,-> guan 500 mkCm

BBO[ - 3anoMHUTb
OTM - BbINTH

Knonkamu @ u @ YCTaHOBUTE MANA30H 3HAYECHUU DIIEKTPUYECKON

MPOBOAMMOCTH, B KOTOPOM OyIyT BBIMONHATHCA u3MmepeHus: S5 MKCw; 50 mMxCw;
500 mxCwm; 5000 mxCwm; 50000 mMxCwm; 500000 mxCwm. Jlpama3on BbIOMparOT B
3aBUCUMOCTH OT KOHIIEHTPAllMM BEILIECTB, COJEPKALIUXCA B aHAIU3UPYEMOM
pacTBOpe M B pacTBOpe TUTPaHTA, B3aUMOJIECHCTBHE KOTOPBIX NPUBOJUT K
MU3MEHEHUIO DJJIEKTPUYECKOM IPOBOJAMMOCTH pacTBOpa B XOAE€ TUTPOBAHMSL.
BbiOpanHblii  1pama3oH  JO/DKEH  BKIKOYAaThb BCE  BO3HUKAIOIIME  3HAYEHHUS
AJIEKTPUYECKON MTPOBOJUMOCTH.

BBOJ
YcTaHoBUB Tpe6yeMLIﬁ Araria3oH, HAXXMUTEC KHOIIKY JJI51 COXpaHCHI/I}I
YCTaHOBHCHHBIX HapaMCTpOB " BO3BpaTa B OKHO «Pexum THTpOBaHl/Iﬂ».

PEXUM TUTPOBAHUA

1 - o 3agaHHOW TOYKM
2 - Pernctpaums kpuBom
3 - lo3upoBaHue

TK - CeHcop KM

TutpaTtop roToB Kk padore.
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2.4 PaoOora B pe:xknMme «/10 3a1aHHOH TOYKH»
2.4.1 YcraHoBKa pe:kuMa TUTPOBaHUA «/[0 3a1aHHON TOYKH»
BribepuTe B OKHE chmcKa peXUMOB THTpoBaHHs pexuM «1 — Jlo 3aganHoi

TOYKH» HAKATHEM KHOIKH . Ha nucnnee otoOpasutcs OkHO pexuma «Jlo
3aIaHHOM TOYKMW», HATTPUMED:

[o 3agaHHOM TOYKU

0.04 mkCwm

U3M - Ctapt

TK - lMNpokauka
®1 - MNapametpbl <NO1>

Bo BTopo#t cTpoke KpymHbIM MIPUPTOM OTOOPA3UTCSA TEKylllee 3HAYEHUE
ANEKTPUUECKON MPOBOAUMOCTH B MKCM.

2.4.2 YcraHOBKa mapamMeTpoB TUTPOBAHMA

1
2.4.2.1 HaxxMuTe KHOIIKY @ Ha nucniee orobpasutcs okHo «I[lapamerpsi
TUTPOBAHUSI» C YCTAHOBJIEHHBIMH IpU NOCIECIHEM TUTPOBAHHM IapaMeTpami,
HaIpumep:

TK - O3A: 0.0 mn /50

3 -K.TT.: 7.000
4 - 30Ha: 2.000
5 - BblaepxKa: 10
6 - V1 (BHe 30HbI)  20/4
7 -V2 (B 30He) 5/5
8 - NNOTHOCTB: 1.000

Ilpumeuanue — B oamnom pazoene npusedén mojibKO NOPAOOK YCMAHOBKU
napamempos. Onucaumue CYWHOCMU OMOENbHLIX NAPAMEMPO8  MUMPOBAHUSL
npuseoeno 6 n. 1.4.3.1.

VYcTaHOBKa TOTO WJIM MHOTO NMapaMeTpa BBINOJHIETCA IMyTEM HaXaTUs KHOIKH
KJIaBHATypbl, COOTBETCTBYIOIIEeH oOo3HaueHuro mnapamerpa («TK», «3» — «8»).
VYcraHOBJIEHHBIE MapaMeTphl XpaHATCA B NaMSATH aHalu3aropa, Moka He OyayT
W3MEHEHBI (B TOM YHCIIE, IPU OTKIIFOYEHUH aHAIIM3aTOPA).

JIns1 yCTaHOBKYM HOBBIX MMAPAMETPOB BBINIOJIHUTE CIIEAYIOIIUE JICVCTBHUS.
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2.4.2.2 YcraHOBKA 3HAYEHUS KOHEYHOU TOYKM TUTPOBAHUA (K.T.T.)

R
Haxxmurte kHONKY \‘; B Mecte BBOA 3HAYEHMS K.T.T. MOABUTCS MUTAIOIIANA
NPAMOYTOJIbHUK:

TK - AO3A: 0.0 mn /50

3 -K.TT.: [ |

4 - 30Ha: 2.000
5 - BblaepxKa: 10
6 - V1 (BHe 30HbI)  20/4
7 -V2 (B 30He) 5/5
8 - NNOTHOCTL: 1.000

HabGepute Ha kiaBuatype TpebOyeMoe Mo METOAMKE 3HadeHHe K.T.T. B MKCM,

BBO/]
Hanpumep, «20» 1 HAKMHUTE KHOMKY JUTSl COXpPaHEeHHUSI:

Ipumeuanue — Ilpu owubouHom Habope Hadcmume KHONKY @ Kaocooe
Hadicamue yoajsiem nocieonion Habpanuyio yugpy. Jannas onepayus npumensemcs
8 cayuae HeoOX0OUMOCMU UCHPABIeHULl NPU 6800€ YUCIEHHbIX 3HA4eHull (30ecb u
danee).

TK - OO3A: 0.0 mn /50

3 -K.TT.: 20.000
4 - 30Ha: 2.000
5 - BblaepxkKa: 10
6 - V1 (BHe 30HbI)  20/4
7 -V2 (B 30He) 5/5
8 - NNOTHOCTL: 1.000

YcraHoBka MOCJICAYIOIINX MapaMCTPOB BLINMOJHACTCSA aHAJIOTHYHO.

2.4.2.3 YcTaHOBKA 3HAYEHUS 30HBI

usm
Haxxmurte kHOIKY 4 . B MecTe BBOa 3HaUEHUS 30HBI IIOSIBUTCS MUTAIONIUHA
npsMoyroiasHUK. Habepute Ha kinaBuatrype TpedyeMoe Mo METOJMKE 3HAYEHHUE 30HbI

BBO/A
B MKCM U Ha)XXMHUTE KHOIIKY AJIs1 COXpaHCHUA.

2.4.2.4 YcTtaHOBKA 3HAYECHUS BEIIEDKKHU

KJ165
Haxxvure KHONKY . B Mecte BBOJA 3HAYECHUS BBIICPKKH ITOSBUTCA
MUTAIOIIMK  npsaMoyroibHUK. HabGepute Ha kinaBuatype TpeOyeMoe 3HAUYCHHE
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BBIJIEPKKH B CEKyHAaX (pekoMmeHayemoe 3HaueHHe 10 CeKyHHa) M HaXMUTE KHONKY
JUISL COXPAHECHMS.

2.4.2.5 YcTtaHoBKa mapaMeTpoOB JIO3UPOBAHUI TUTPAHTA BHE 30HBLI (3HAUECHUU
oobema nopuui tutpadTa (V1) U IpONODKUTEILHOCTHA I1ay3 MEXKIY BHECEHUSIMU

IIOPLIMK )

Haxxmute KHOIIKY @ Ha JUCIIICC OTO6paBI/ITCH OKHO BBOJa IIapaME€TpPOB
A03UPOBAHMA TUTPAHTA BHC 30HBI.

[Ho3npoBaHue BHe 30HbI
7. 06bem 20 mMkn

8. UHTtepBan 4 cek

yucsa
Jljis ycTaHOBKM 3HaYeHHs] 00beMa MOPIUil TUTPAHTa HAXKMHUTE KHOIIKY \) B
MECTE BBOJa 3HAUEHUSI 00beMa MOABUTCA MUTAIOMUHN npsiMoyroiabHUK. HaGepute Ha

1
KJIaBUaType TpedyeMoe 3HaueHHe B MKJI M HAKMUTE KHOTIKY @ IUI COXPaHEHMSL.
AHaOTMYHO YCTAHOBUTE 3HAYEHHE MNPOAOJDKUTENBHOCTH May3 (MHTEPBAJIOB)
o1
MEXy BHECEHUSIMU MOPLMIA TUTPAHTA B CEKYHJaX C MOMOIIbIO KHOIKH &/ Kax
IPaBUJIO, TO3UPOBAHUE BHE 30HBI BBINIOJHAETCS CPABHUTENBHO OOJIBIIUMHU MOPLUSIMHU
C HENpOAOJDKUTEIbHBIMU May3amu. i1 BO3BpaTa B OKHO YCTAaHOBKHM IIapaMeTpOB

TUTPOBAHHUA 10 BaHaHHOﬁ TOYKH HAXKMHUTE KHOIIKY

2.4.2.6 YcraHOoBKAa IapaMeTpoB JO3UPOBAHWS TUTPAHTA B 30HE (3HAUEHUU
obobema nopuui tutpadTa (V2) U IpONOLKUTEILHOCTHA I1ay3 MEXKIY BHECEHUSIMU

MIOPLINIA)

qyucn

7
Haxmure xHOMmKY . Ha gucnnee orobpasutcsi OKHO BBOJA MapaMeTpoOB
JNO3UPOBAHKS TUTPAHTA B 30HE.

[HosnpoBaHue B 30He
7. 06bem 5 Mmkn

8. UHTtepBan 5 cek
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yucsa
Jl5is ycTaHOBKM 3HaYeHHs] 00beMa MOPIUIl TUTPAHTA HAXKMHUTE KHOIIKY \) B
MECTE BBOJa 3HaUCHUsI 00beMa MOSBUTCS MUTaOLMi npsiMoyroiabHukK. Habepure Ha
yucs
KJIaBUaType TpeOyeMoe 3HaUeHHE B MKJI U HAKMUTE KHOIIKY Y JUIsL COXPaHEHUS.
AHaJIOTUYHO YCTAHOBUTE 3HAYEHHE MNPOAOJDKUTENBHOCTU MNay3 (MHTEPBAJIOB)
1
MEXy BHECECHUSAMHU IOPLUNA TUTPAHTA B CEKYHIAX C IOMOLIBIO KHOIKHU &/ Kax
[IPAaBUJIO, JO3UPOBAHUE B 30HE BBINOIHACTCS CPABHUTEIIBHO MajbIMU IOPLUAMU C
YBEIUYEHHBIMHU I1ay3amu. /[ BO3BpaTa B OKHO YCTAHOBKH I1apaMETPOB TUTPOBAHUA

110 3aJaHHOW TOYKH HA)KMUTE KHOIIKY

2.4.2.7 YcraHOBKA 3HAYEHUS TJIOTHOCTH PACTBOPA TUTPAHTA

o1
Haxmure xHONKy 8 B Mecte BBOma 3Haue€HUs IUIOTHOCTH PacTBOpa
TUTPaHTA TOSIBUTCSI MUTAIONTUH TPSIMOYToJibHUK. HabepuTe Ha KilaBuaType 3HaYCHUE

BBO/
IINIOTHOCTH B CANMHUIIAX r/ CM3 N HAKMUTC KHOIIKY AJIs1 COXPAaHCHUA.

3HaueHHue IUIOTHOCTH PpAacTBOpA THUTPAHTAa ONPENEIAOT U3 JHMTEPAaTypPHBIX
MCTOYHUKOB WIJIM DKCIEPUMEHTAJbHO, IyTEM B3BEIIMBAHMS 3aJaHHOTO 00BEMa
pacTBopa. IIIOTHOCTE pacTBOpa BHIYMCIAETCS KaK Macca B IrpaMmax, AeléHHas Ha
00BEM B CM°.

2.4.2.8 YcraHOBKA HA4YaJbHOM J1I03bl U CKOPOCTH MOJAAYN TUTPAHTA

Y CTaHOBKY Ha4aJbHOM JO3bI TUTPAHTA BBINIOJIHSIOT, KOI/1a U3BECTHO IPUMEPHOE
3HaueHue o0bEMa TUTpaHTa, TpeOyeMoro /it BXoja B 30HYy. B aToM ciiydae ¢ 1enbio
DKOHOMHUM BPEMEHHM MPELyCMOTPEHA BO3MOXHOCTH BBOJIa B Hayalle TUTPOBAHMSI
HA4yaJbHOW J03bl TUTPAaHTa 3HAauYMTENbHOro oOBEMA. Ilpm sTOM BCsA no3a Oyxer
BHOCUTbCS 0e3 may3. Hampumep, ecnu Ha TuTpoBaHue mnpod A0 BXOJa B 30HY
PacXoyeTcst OKOJIO 5 CM® TUTPAHTa, TO LENECO00Pa3HO YCTAHOBUThL HAYAIBHYIO 103y
THTpanTa 4 cM> U T.1.

Ecnu 3HaueHne o0bEMa TUTpaHTa, TpeOyeMOro g BXOJa B 30HY, 3apaHee He
M3BECTHO, YCTAHABIIMBAIOT HYJIEBOE 3HAaUCHHE 00BEMA HAYaIbHOM J103bI.

3/1ech K€ YCTaHaBIMBAIOT 3HAYEHUE CKOPOCTH IMOAAYU TUTPAHTA B YCIOBHBIX
ennnunax. C MaHHOM CKOPOCTHIO OyAyT BHOCHUTHCS KaK HayalbHas J03a THUTPAHTA,
TaK ¥ NOPLMH TUTPAHTA NEPE BXOIOM B 30HY U B CAMOM 30HE.

Jlisg ycTaHOBKHM 3HaueHUM O00BEMa HayalbHOM [103bI U CKOPOCTH MOJayuu

TK
TUTPAHTA HAXXMUTE KHOIIKY \D Ha nucnnee orobpasutcs okHo «HauanbHasi
1032 TUHTPAHTA»:
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HavyanbHas gosa
TUTpPAHTA

1. O6bEM: 0.0 mn
2. CkopocTb: 50

OTM - Bbixop

Jlnsa BBOAa 3HayeHHs 00bEMaA Ha4yalbHOM 1O3bl HAXKMUTE KHOIIKY . B

MECTEC BBOJIa 3HAUCHUSA O6’béMa ITOABUTCA MI/IFaIOHII/Iﬁ MMpAMOYTOJIBHUK. Ha6CpI/ITC Ha
BBOJ
KJIaBI/IaTpr Tpe6yeMoe 3HAYCHUC U HAXKMHUTC KHOIIKY JJI51 COXpaHCHI/I}I.

I[JI}I BBOJa 3HAYCHHA CKOPOCTHU IIOJAYM TUTPAHTA HAXKMHUTE KHOIIKY . B
MCCTC BBOJAd 3HAYCHHUSA CKOPOCTH IMOABHUTCA MI/IFaIOH_II/Iﬁ MMpAMOYTOJIBHUK. Ha6CpI/ITC

BBO/

Ha KJaBuarype TpeOyeMoe 3HAYeHUE M HAXKMUTE KHOIIKY ‘ JUIS COXPaHEHUS

(pexoMmenayemoe 3HaueHue 50, COOTBETCTBYIOIIEE CKOPOCTU MPUMEPHO 2 MJI/MUH).
[Tocne oxkoHYaHUS YCTAaHOBKM 3HAUY€HUU 00BbEMa HauadbHOW J103bI U CKOPOCTHU

MOJa4d TUTPAHTA HAXKMHUTE KHOMKY U1 BBIXOJIAa B OKHO ITapamMeTpOB
TUTPOBAHUS. Y CTAHOBJICHHBIE 3HAYCHHS OTOOpAa3sITCS B MEPBOM CTPOKE, HAIPUMED,

IpU YCTaHOBKE 3HaueHUil o0béma 4 mu u ckopoctu S50 Ha aucIuiee OTOOpPa3UTCS
ctpoka «TK - TIO3A: 4.0 mur / 50».

[Tocne OKOHYaHUs YCTAaHOBKH NAapaMETPOB HAKMUTE KHOMKY TUISL
BO3BpaTa B OKHO pekuMa «J10 3aJaHHOI TOUKH»:

[o 3agaHHOM TOYKU

0.04 mkCwm

U3M - Ctapt

TK - lMNpokauka
®1 - MNapametpbl <NO1>

2.4.2.9 CoxpaHenre HaOOpPOB ITapaMETPOB TUTPOBAHUS

Jlnst paboTHI 1O HECKOJIBKUM METOJMKAM C WHIAUBUAYAIBHBIMU TSI KOKIOU U3
HUX TMapaMeTpaMyd THUTPOBAHHUSA, B TUTpaTOpe NPEAYCMOTPEHA BO3MOKHOCTh
coxpanenus 10 20 HabopoB MmapameTpoB TUTpoBaHus. Homep Habopa oToOpakaeTcs
B MPABOM HIKHEM Yriy okHa «/lo 3amaHHOM To4yku» B cTpoke «[lapamerpri» u
o0o3Hauaerca kak <NO1>, <N02>,..., <N20>.

Jlnst co3manus HOBOro Habopa MmapaMeTpoB TUTPOBAHHS C TIOMOIIBIO KHOTIOK

U @ BbIOEpUTE HOMEP, MOJT KOTOPHIM HA0Op OyJeT XpaHUTHCS B MaMSTH
aHanu3aropa, Hampumep <N02>:
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[o 3agaHHOM TOYKKN

0.04 mkCwm

U3M - Ctapt

TK - MNpokauka
®1 - Mapametpbl <N02>

Jlanee ycranoBuTe TpeOyeMble MO METOAMKE MapameTpbl B COOTBETCTBUE C
n.a. 2.4.2.1-2.4.2.8. AHaJIOTUYHO YCTAHOBUTE mapaMeTpbl sl TpeTrbero <N03> u
MOCJIETYIONINX CO3/1aBaE€MbIX HAOOPOB MapaMeTPOB TUTPOBAHMUSL.

2.4.3 3anosHeHHe TPYOKH TNEPUCTAJIBTHYECKOI0 HACOCA PACTBOPOM
TutpanTa («IIpokauka»)

TK
Haxxmurte KHOIIKY z Ha JAUCIIIIEC OT06paSI/ITC}I OKHO «HpOKa‘lKa
TUTPaAHTa»:
Mpokayka TuTpaHTa
[ |
i
[ |
BBO[ - Ctapt
YUCI1 - ABTocTon: BbIKJ1

3aMEHUTE CTakaH C AaHAJIU3UPYEMBIM pPACTBOPOM Ha CTAaKaH Ui CJIMBA.
VY6enurech, 4TO MPOTUBOMOJOXKHBIM KOHEI[ TPyOKH Hacoca MOTPY>KEH B PacTBOP

BBOA

tuTpanTa. Haxxmure kHONKY . BxotounTcss Hacoc M HAYHETCA 3aMoOJHEHUE
TpyOKH pacTBOpOM THUTpaHTa. IIpu 3TOM aHanmu3atop MoAaér 3BYKOBOM CUTHAN U
0TOOpa)kaeT Ha AUCIUIEE AHUMHUPOBAHHYIO KAPTUHKY KPYTOBOT'O IBUKEHUS:

Mpokayka TuTpaHTa

BBO[M - Cton

[Tocne 3anonHeHust TPYOKH W yJalE€HUS BCEX BO3IYIIHBIX My3bIPHKOB HAKMHUTE

KHOIIKY NN HJIs1 OCTAHOBKH ITPOKAYKH.

[Ipn mnpokauke TUTpaHTa MOXHO BOCIOJb30BATHCS (PYHKIUEH «ABTOCTOI»,
MO3BOJISIIONIEH aBTOMATHYECKH OCTAHABIIMBATH MPOKAYKY MO MCTEYEHHM 3a/IaHHOTO
IPOMEKYTKA BPEMEHHU.
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Tekymee cocTossHHME HACTPOWKU (DYHKIIMU «ABTOCTOM» OTOOpakaeTcs B
HUKHEN cTpoke okHa «IIpokauyka TuTpanta». [lo ymomuyanuio naHHas QyHKUUS
BbIKItOUeHa («ABTocTor: BBIKJI»). Jlyisi yCTaHOBKM BPEMEHM MPOKAYKU HAKMUTE

yuecn

7
KHOIIKY Q U BbIOEpUTE B  OTKPHIBIIEMCS OKHE «ABTOMaTHYeCKasi
0CTaHOBKA (ceK)» TpeOyeMoe 3HaueHHe BpeMeHHU (0T 5 10 60 ceKkyH/) Mpu MOMOIIH

KHOIIOK 141

ABTOMaTuUyeckas
OCTaHOBKa (CekK):

BblKIT 5 10 15 20 30 60

<—, —>, BBO[ - BbIGOp

1

Haxxmurte kHONKY . BriOpanHbIif mapameTp 0TOOpa3uTCs B HUKHEH CTPOKE,
Harpumep, «Astocrorm:  10», «ABtocrom: 30» wu T1.n. Ilpm mnpokauke c
YCTaHOBJICHHBIM BpPEMEHEM aBTOMATHYECKOW OCTAaHOBKH B JIEBOW YacTH JUCILIES
Oyaer oToOpa)kaThCsi BpeMsl B CEKYHJaX, OCTaBILIEECS A0 OCTAHOBKU MPOKAYKU
(TaliMep ¢ 0OpaTHBIM OTCUETOM):

Mpokayka TuTpaHTa

[ ]

=

BBO[L - Cton

qucin

7
Jns oTkirodeHuss GyHKIMU «ABTOCTOI» HAXXKMUTE KHOIKY Q BbIOEpUTE B
OKHE «ABTOMaTHYeCKasi 0cTaHOBKA (cek)» koManay «BbIKJI» u HaxkmuTe KHOMKY

[Tocne oxoHYaHHUS MPOKAYKU HAKMHUTE KHOMKY JUIS. BO3BpaTa B OKHO
pexuMa «J[o 3a1aHHOI TOYKH»:

[o 3agaHHOM TOYKU

0.04 mkCwm

U3M - Ctapt

TK - lMNpokauka
®1 - MNapametpbl <NO1>
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3amMeHuTe CTakaH JUisl CIMBa Ha CTakaH C aHAJIW3UPYEMBIM pacTBOPOM U
OTpEryJupyuTe JepKaTeib AIEKTPOJHON CUCTEMbI KaK MTOKa3aHo Ha pucyHke 11.

2.4.4 IlpoBeneHne TUTPOBAHMS B peskuMe «J(0 3aJaHHOI TOUKH»

Ecin B nmamstu aHajin3aTtopa COXpaHCHO HCECKOJILKO HabOpOB napamMeTpOB

TAUTPOBAHUS [0 3aJaHHOM TOYKH, KHONKAMH u YCTAHOBHTE
TpedyeMbIil Habop, MO KOTOPOMY OyJIeT BRINOJHIATECA TUTpoBanue (KNO1>, <NO02> u
T.J. B TPaBOM HIDKHEM YTy JOHCIUIes) W yOemutech, 4YTO TMOAKIIOUYEHA
COOTBETCTBYIOIAS JIEKTPOIHAS CUCTEMA.
usm

Haxmure KkHONKY 4 , 4ToOBl Ha4yaTh THUTPOBaHHWE. BxiounTcs
MEPUCTATBTUYECKUI HACOC U HAYHETCS JO3UPOBAHUE TUTPAHTA.

Ecnmu mpu ycraHOBKE mapaMeTpoB THUTPOBaHMs ObUIO YCTAHOBIIEHO HEHYJIEBOE
3HaueHue 00bEMa HayaldbHOM [103bl TUTPAHTA, Ha JAUCIJIEE OTOOPA3UTCS OKHO
«IIpenBapurenpbHOE TO3UPOBAHUE

MpeAa. oosupoBaHue
Vo =1.0 mn

0.055 mn

[Ipu sToM OyAeT OCYLIECTBISATHCA AO3UPOBAHHME TUTpaHTa C 3aJaHHOM st
HaYaJIbHOM JI03bI CKOPOCTHI0. BO BTOpOil cTpoke OyneT oToOpakaThCsl 3aJaHHOE
3HAUYEHHE HayaJdbHOM JI03bI, a B TpeThbell — TeKyllee 3HaueHue o0bEma
nepeKaueHHoro tutpanta. [Ipu gocTmkennu 3aaHHOTO 00bEMa HayaIbHOM 03Bl HA
AucIiee 0TOOpa3uTCs OKHO ¢ MH(pOpPMAIUEil 0 X0Ae TUTPOBAHUS.

Ilpumeuanue — Ecau npu ycmanosxke napamempos mumpo8aHus ObvLIO
VCMAHOBNIeHO HYlegoe 3HaueHue 00béMa HAYaANbHOU 003bl MUMPAHMA, OKHO
«IIpedsapumenvroe 0o03uposanue» He 0omoopa*caemcs.

B neBoM HWKHEM YNy JuCIUIes OTOOpa3UTCA M3MEpseMOe 3HAueHUE
IEKTPUYECKON MpoBOAMMOCTH B MKCM, B IIPaBOM HWXXHEM YINIy — TEKyllee
3HaueHue 00bEMa pacTBOpa TUTPAHTA, U3PACXOI0BAHHOTO HA TUTPOBAHHUE.

JUig HarasgHOCTH, XOJ TUTPOBAaHUS OTOOpakaeTcs B BUAE KapTUHKH C
IBUTAIOIMMCS  BJIOJb IIKaJdbl ykKasareneMm. HadanpHOoe 3HaueHue  IIKAJIBI
IpeaCcTaBiIsieT coOOOM 3HaYEHUE INEKTPUUYECKON MPOBOAMMOCTH pacTBopa (B MKCMm)
Ha MOMEHT Hayaja TUTPOBAHUs, KOHEYHOE 3HAYEHUE — 3aJaHHYI0 KOHEYHYIO0 TOUKY
tutpoBaHusl B (MKCwm). J[IMHA 3aKpallEHHOTO yYacTKa IIKaldbl MPOIMOPLMOHAIbHA
YCTAHOBJICHHOMY 3HAYEHUIO 30HBI.
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[lo 3agaHHON TOYKM
1.1 20.0
[ e
A

OTM - OcTaHOBUTb
MKCmMm

2.250

0.56

Jl51a mpocMOTpa XoJa TUTPOBAHUSA B TPaQUUECKOM BUEC HAKMUTE KHOTIKY @
Ha nucniee otoO6pa3uTcst KpuBasi TUTPOBAHMS B YIPOILIEHHOM BHJIE C YKa3aHUEM I10
ocu Y Auana3zoHa 3HAYECHUN MPOBOJAMMOCTH, B KOTOPOM HAXOJUTCS OTOOpakaeMblid
YYaCTOK KpUBOUM TUTPOBAHUS, U KOOPAUHATHI IOCJIETHEN 3apErUCTPUPOBAHHON TOUKHU
KpUBOW TUTPOBAHMUSI.

Jl1st Bo3BpaTa K OTOOpa)KEHUIO XOJa TUTPOBAHUS B BUJIE LIKAJBI C yKa3aTeJIeM

MOBTOPHO HAXKMUTE KHOIKY

[lTocie pocTukKeHWs yKas3aTeleM MpPaBOM TIPaHULbl IIKaJbl W HUCTCUYCHUU
YCTaHOBJICHHOTO BPEMEHU BBIJICP)KKH, MPUOOP MOJAACT KOPOTKUH 3BYKOBOUW CHUTHAI U
0TOOpPA3UT Ha AWCIUICE HAAMUCh « TUTpOBaHWE OKOHYEHO». B HIDKHEH yacTu AuCIUIes
3aUKCUPYETCsl PE3yJIbTaT TUTPOBAHUSA: 3HAYCHUE DIICKTPUUECKOW MPOBOIUMOCTH
pactBopa B MKCM Ha MOMEHT OKOHYAaHUSI TUTPOBAHUSI U 3HAYEHUE SKBUBAJIECHTHOIO
00BEMa:

TuTpoBaHue
OKOHY€eHO

MKCM™m

20.000 3.280

3adukcupyiTe pe3ynbTaT TATPOBAHUS U MPOU3BEAUTE TpeOyeMble IO METOIUKE
pacy€Tbl, HEOOXOIUMBbIE JJIs MOTYUYEHUSI KOHEYHOTO pe3yJibTaTa aHaIu3a.

Haxxmute KHOIIKY AJIs1 BO3BpaTa B OKHO PEXKHUMaA «I[O 3aJaHHOM TOYKH».

o 3agaHHOM TOYKM

20.000 mkCm

U3M - Ctapt P2 - pes.

TK - lNpokauyka
®1 - MNMapametpbl <NO1>

[Tocneqnuii MoOMy4YeHHBIM pe3ynbTaT OyAEeT COXpaHEH B OINEPATUBHOM MaMsITH
2

KOHZYKTOMETPa U MOKET ObITh BbI3BaH Ha JUCILICH HaXKaTHEM KHOIKU Y. ITpn
9TOM B OKHE pekuMa «Jl0 3aIaHHOH TOUKN» OyJeT 0TOOpakaThes mojckaska «M2 —
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pe3.». s oToOpaxeHHs TMOCIETHEr0 IMOJYYeHHOTO pe3ysbTaTa THUTPOBAHUS

®»2
HaXMHUTEC KHOIIKY @ Ha pgucrinee 0T06paBI/ITCH COO6IHCHI/ICZ

PesynbraTt

MKCM™m

20.000 3.280

[locne mnpocmoTpa pe3ylbTara TUTPOBAHUS HAXMUTE KHOIIKY TUTSt
BO3BpaTa B OKHO pekuMa «J10 3aJaHHOI TOUKH».
[TIpu BeIXOAE U3 pexkuma «/l0 3aJaHHOH TOYKH» B OKHO CIIUCKA PEXKUMOB

paboThl TOBTOPHBIM HAKATUEM KHOIKH WM BBIKIIIOYEHUH KOHIYKTOMETPA,
COXPAHEHHBIN pe3yibTaT 0e3BO3BPATHO YIAIMTCS M3 ONEPATUBHON MaMsITH U TpU
IIOBTOPHOM BXOJ€ B pexUM «/l0 3agaHHOM TOYKHM» moickazka «®2 — pes.»
0TOOpaxaTbcs HE OYJIeT.

Ecnu tpebyeTcst BpeMeHHO MpepBaTh WK JOCPOYHO 3aBEPIIUTh TUTPOBAHUE, HE
NOKUASCh, KOIIA yKa3aTeab JOCTUTHET IIPAaBOM I'PAHULIBI IIKAJIbl, HAKMUTE KHOIIKY

. Hacoc ocranoBuTCs M Ha JHUCIIIEC 0T06pa?>I/ITCH 3alrpoc:

MNMpepBaTtb
TUTpOBaHue?
Aa - BBO[
Het - OTM

I[JI}I BO300HOBJICHMS TUTPOBAHUA HAXXMHUTC KOIIKY . Bkimrouurcs Hacoc u
TUTPOBAHUE IIPOAOJDKHUTCA C TO'O MOMCHTA, HAa KOTOPOM OBLIO ITPEPBaAHO.

BBO/
JIns MOJIHOM OCTAHOBKM TUTPOBAHUSI HAKMHUTE KHOIKY O . Ha nmcmnee

O0TOOPA3UTCS OKHO C TEKYITUMU Ha MOMEHT OCTAaHOBKHM 3HAYCHUSIMHU DJICKTPUICCKOM
MIPOBOJIMMOCTH pacTBopa B MKCM 1 U3pacX0I0BAaHHOTO 00bEMA TUTpAHTA!
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TuTpoBaHue
OKOHY€eHO

MKCM™m

18.000 2.950

I[JI}I BO3BpaTa B OKHO pCKHUMa «I[O 3aﬂaHHOi/i TOYKHW» HAKMHUTC KHOIIKY .

Ilpumeuanus

1 Ecnu secot omoopascaiom 3nauenue «0,000 g» (cmakan ¢ mumpanmom He
noCmasier Ha 8ecvl UNU 8echbl BKIIOUEHbL C HAXOOAWUMCS HA Yaule CIMaKaHoM), npu
nonvlmKe HaAYamv Mumposanue npubop nooacm 368YKOBOU CUSHAL U OMoOpasum
cooowenue «OQuuoka N3. Owuobka npu exknitoueHuu eecos. Brxnwuume eecvl ¢

nycmoiui uawen». Haxcvwume xnonky 07151 8036pama 6 okHoO pedicuma «/[o
3a0aHHOU MoyKu». Buikniouume eecwl, 6Kaouume 3aH080, YCMAHOGUME CMAKAH C
pacmeopom mumpanma, coonooas mpebosanus n. 2.3.4, u nosmopume nonvimky.

2  Ecau ycmanosneno owubounoe 3Hauenue  NIOMHOCMU — pACmMEoOpa
mumpanma (menee 0,1 2/cm’), npu nonvimke nauamo mumposanue npubop nooacm
38yK080U cucHal u omobpazum cooowenue «Quuoka N4. Ilnomnocmv menvuie

0,1». Haoxcmume KHONKy . 07151 8038pama 6 OKHO pedxcuma <«/[o 3a0anHol
mouku». Ycmanosume npasuibHoe 3HadeHue niomHoCcmu U nosmopume nonvlmky.

3  Ecmu eecvl He 6KIOUEHbl UMY He HOOKIOUEHbl K aHAIU3amopy, npu
nonvlmKe Hauamv Mumposauue npubop nooacm 368YKOGOU CUSHAL U OMoOpasum

cooouenue «Ouiuoka N5. Ilooknwuume eecvl». Hasxcmume xkHonky o1l
8038pama 6 oKHO pedxcuma «/{o 3adannoti mouxku». Ilposepvme 6ecvl u nosmopume
HONBIMKY.

Jls TuTpoBaHMS ClEAyIOLEeH MpoObl BhUJICHTE MPOAHATU3UPOBAHHBIN PacTBOD,
TIIATEJIBHO MPOMOMTE JIEKTPOIHYIO CUCTEMY, CTAKAH U IKOPb MarHUTHYIO MEIIAJIKY
AUCTUJUTMPOBAHHON BOAOW M ocyIIuTe (PUILTpOBaIbHON Oymaroil. BHecure B cTakan
CJIEYIOIIMI aHAJIM3UPYEMBIA pacTBOP, YCTAHOBUTE CTaKaH HA MarHUTHYIO MELIAJIKY,
[OTPY3UTE B PACTBOP SKOPh MAarHUTHOW MEIIAJKH, OTPETrYyJIUPYHTE JeprKaTenb
AJIEKTPOJHOM CUCTEMBI KaK IIOKa3aHO Ha pUCYHKeE 11 u mpoBenuTe TUTpOBaHHUE.

ITpn 3aMeEHe TUTpaHTa IIPEIBAPUTEIILHO 3ar0JIHUTE TPyOKy
NEPUCTAIBTUYECKOIO HAcoca HOBBIM pPACTBOPOM THUTPAHTA, BBITECHSSI WM
HUMEIOIIHICA pacTBOP, B COOTBETCTBUE C 1. 2.4.4.
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Jlyis mpoBenieHus: TUTPOBAHUS C APYTUMHU MapaMeTpaMu BbIOEPHUTE C MOMOIIBIO

KHOTIOK u Tpebyemblii Habop nmapamerpoB (KNO1>, <NO2> u T.1. B
MIPABOM HMKHEM YTIIy JUCIUIES ) WM CO3aliTe HOBBIM B COOTBETCTBUE C M. 2.4.2.
[Tpu 3aBepuieHUU pabOTHI HA TUTPATOPE BHIIIOJHUTE ONEPAIMH, OMUCAHHBIE B

n. 2.7.
2.5 PaOora B pexume «Perucrpanus KpusBoi»

2.5.1 YVYcraHoBKa pexxuMa THTpOoBaHuA «Perucrpanus KpuBoin»
YcTaHoBHUTE OKHO PEXUMOB PabOTHI B COOTBETCTBHE C II. 2.3.6:

PEXUM TUTPOBAHUA

1 - o 3agaHHOW TOYKM
2 - Pernctpaums kpuBom
3 - lo3upoBaHue

TK - CeHcop KM

Bribepute pexxum «2 — Perucrpanusi KpuBoii» Ha)kaTueM KHOIKH @ . Ha
AucIiee 0To0pa3uTcsl OKHO peknMa «Perucrpanusi KpuBoi», HarpuMep:

PerucTtpaumsa Kpueom

0.04 mxkCm

NU3M - Ctapt

TK - lNpokauka
®1 - MNMapametpbl <NO1>

Bo BToOpo#t cTpoke KpymHbIM MIPUPTOM OTOOPA3UTCS TEKylllee 3HAYEHUE
ANEKTPUUECKON MPOBOAUMOCTU B MKCM.

2.5.2 YcraHoBKa NapaMeTpPoOB TUTPOBaHMS

@1
2.5.2.1 HaxMuTte KHOMKY & Ha nuctiee otoopasutcsi okHo «[IapaMeTpsbl
TUTPOBAHUSI» C YCTAHOBJIEHHBIMH IpU TIOCIETHEM THUTPOBAHUM IapaMeTpami,
Hanpumep:

TK - O3A: 0.0 mn /50

3 - TO4Ka 3KB: 7.000
4 - 30Ha: 2.000
5 - OKOH4aHue: 9.000
6 - V1 (BHe 30HbI)  20/4
7 -V2 (B 30He) 5/5
8 - NNOTHOCTB: 1.000
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Ilpumeuanue — B oamnom pazoene npusedén moabKO NOPAOOK YCMAHOBKU
napamempos. Onucanue CywWHOCMU OMOENbHLIX NAPAMEMPO8  MUMPOBAHUSL
npuseoeno 6 n. 1.4.3.2.

YcTaHOBKa TOTO WJIM MHOTO NMapaMeTpa BBINOJIHIETCA MyTEM HaXaTUs KHOIIKU
KJIaBHATypbl, COOTBETCTBYIOIIEeH oOo3HaueHuto mnapamerpa («TK», «3» — «8»).
VYcTaHOBJIEHHBIE MapaMeTphl XpaHATCA B NaMSATH aHalu3aropa, Moka He OyayT
W3MEHEHBI (B TOM YHCIIE, IPU OTKIIFOYEHUH aHAIIM3aTOPA).

JIns1 yCTaHOBKYM HOBBIX IMAPAMETPOB BBINIOJIHUTE CIIEAYIOIIUE JICVCTBUS.

2.5.2.2 YcraHOBKA 3HAYEHUS TOYKHA DKBUBAJIEHTHOCTH

R
Haxxmute KHOIIKY Q . B Mecte BBOJA 3HAYCHHA TOYKH 3KBUBAJICHTHOCTH
IIOABHUTCA MI/Il"aIOHlI/Iﬁ IMPsAMOYT'OJIBHUK!

TK - AO3A: 0.0 mn /50

3 - TouKa 3KB: [ |

4 - 30Ha: 2.000
5 - OKOH4YaHue: 9.000
6 - V1 (BHe 30HbI)  20/4
7 -V2 (B 30He) 5/5
8 - NNOTHOCTL: 1.000

HaGepure Ha kiaBuaType yKa3aHHOE€ B METOAMKE (WM MPUOIUZUTEIBHO
M3BECTHOE) 3HAYEHUE TOYKM OHKBUBAJIEHTHOCTH B MKCM, Hampumep, «250» wu

BBO/
Ha)XMHUTEC KHOIIKY JUI1 COXpaHCHMSI:

TK - AO3A: 0.0 mn /50

3 - TOuKa 3KB: 250.000
4 - 30Ha: 2.000

5 - OKOH4YaHue: 9.000

6 - V1 (BHe 30HbI)  20/4

7 -V2 (B 30He) 5/5

8 - NNOTHOCTL: 1.000

Ecan He Wu3BECTHO TOYHOE 3HAYCHUE TOYKH O9KBHUBAJICHTHOCTH, BBCAUTC
HpI/I6J'II/I?>I/ITCJ'II>HOC 3HA4YCHUC.
YcraHoBka IMMOCICAYIOINHX IMapaMETPOB BLIINNOJIHACTCA aHAJIOTHYHO.

2.5.2.3 YcraHOBKA 3HAYEHUS 30HBI

usm

Haxxmurte xkHOmKY 4 . B MecTe BBOa 3HAYECHUS 30HBI IIOSIBUTCSI MUTAIOIIII

npsimoyronbHUK. HabGepute Ha kiaBuatype TpeOyemoe Mo METOAMKE 3HAUECHUE 30HBI

BBOA
B MKCM U Ha)KMUTE KHOIIKY . JJIsl COXpaHCHHUS.
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2.5.2.4 YcraHOBKA 3HAYEHUS OKOHYAHUS TUTPOBAHMS

KJ165
Haxxvure xHOMKY . B MecTe BBOJA 3HAUYECHUSI OKOHYAHUS TUTPOBAHMUS
MOSIBUTCS MUTAIOIIUNA TpsAMOyrojbHUK. Habepute Ha KkiaBuatype Tpedyemoe

BBOJ
3HAYCHUC OKOHYAHUA B MKCM U HAXKMUTC KHOIIKY JJI51 COXpaHCHI/I}I.

prwettaHue —  3unauenue OKOHYAHUSA ycmarnaesjiauearom maxKum, umoowl
nocmpoOeHHas  Kpueasd mumpoedrusl eKjlandala e6ce unmepecyroujue movuKu
IKeUBAJIEHMHOCMU npomexKarnuux 6 xooe mumpOo6aHUus peakuuﬁ.

2.5.2.5 YcraHoBka mapamMeTpoB JO3MPOBAHUS TUTPAHTA BHE 30HBI (3HAUEHUU
obobema nopuui tutpadTa (V1) U IpONODKUTEILHOCTHA I1ay3 MEXKIY BHECEHUSIMU

IIOPLIMK )

Haxxmute KHOIIKY @ Ha JUCIIICC OTO6paBI/ITCH OKHO BBOJa IIapaME€TpPOB
A03UPOBAHMA TUTPAHTA BHC 30HBI.

[Ho3npoBaHue BHe 30HbI
7. 06bem 20 mMkn

8. UHTtepBan 4 cek

yucsa
Jlyis ycTaHOBKM 3HaYeHHs] 00beMa MOPIUIl TUTPAHTa HAXKMUTE KHOIIKY \) B
MECTE BBOJa 3HAUEHUSI 00beMa MOSABUTCA MUTAIOMIUN npsiMoyroiabHUK. HaGepute Ha

1
KJIaBuaType TpedyeMoe 3HaueHHe B MKJI M HAKMUTE KHOTIKY @ JUIsL COXPAHECHUSL.
AHaJIOTUYHO YCTAaHOBUTE 3HAYEHHE MNPOAOJDKUTENBHOCTH May3 (MHTEPBAJIOB)
o1
MEK]ly BHECEHUSMM MOPLMM TUTPAHTA B CEKyHAAX C MOMOIIBI KHOIKH &/ Kax
IPAaBUJIO, TO3UPOBAHUE BHE 30HBI BBINIOJHAETCS CPABHUTENBHO OOJIBIIUMHU MOPLUSIMU
C HENPOJOJDKUTENBHBIMU Iay3amu. /[ BO3Bpara B OKHO YCTAHOBKHM I[1apaMeETPOB

TUTPOBAHUS C pErUCTpaIell KpUBON HAXKMUTE KHOIIKY .

2.5.2.6 YcraHoBKa IIapaMeTPOB JAO3UMPOBAHUS THUTpPAHTA B 30HE (3HAYCHUM
o0BeMa nopuuii tutpanTa (V2) M npoJo/DKUMTEILHOCTH MHay3 MEXKJIY BHECCHUSIMM

MIOPLINIA)

qyucn

/
Haxmure xHOMDKY . Ha gucnnee orobpasutcsi OKHO BBOJA MapaMeTpoOB
JNO3UPOBAHKS TUTPAHTA B 30HE.
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[HosnpoBaHue B 30He
7. 06bem 5 Mmkn

8. UHTtepBan 5 cek

yucs
Jl1 ycTaHOBKM 3HaueHUs] 00beMa NOPLUI TUTPAHTAa HAXKMUTE KHOIIKY Q B
MECTE BBOJa 3HaUCHUsI 00beMa MOSBUTCS MUTalOIMi npsiMmoyroiabHuk. Habepure Ha
BBO/[
KJIaBUaType TpeOyeMoe 3HaUeHHE B MKJI U HAKMUTE KHOIIKY JUIsI COXPaHEHMUS.
AHaJIOTUYHO YCTAaHOBUTE 3HAYEHHE MNPOAOJDKUTENBHOCTU MNay3 (MHTEPBAJIOB)
1
MEXYy BHECCHMSMU NOPLUUN TUTPaHTa B CEKyHIaX C ITOMOIIBI KHOIKU &/ Kax
[IPaBUJIO, JO3UPOBAHUE B 30HE BBINOJHACTCS CPABHUTEIBHO MajbIMM IOPLUSMH C
YBEJIMYEHHBIMU Iay3amu. [IponoIKATENBHOCTD M1ay3 YyCTAaHABIMBAETCA JOCTATOUYHOM
JUIsL TIPUXO0J1a B PAaBHOBECHUE MCIIOIB3YEMOU JJIEKTPOIHOU cucTeMbl. Jli1g BO3Bpara B
OKHO YCTaHOBKH IIapaMeTPOB TUTPOBAHMS C PETUCTPALMEN KPUBON HAKMUTE KHOIKY

&

2.5.2.7 YcTraHoBKA 3HAYEHUS TJIOTHOCTH PACTBOPA TUTPAHTA

1
Haxmure kHONKy 8 B mecre BBOAA 3HAUYEHUA IUIOTHOCTH PacTBOpPA
TUTpaHTa MOSIBUTCS MUTAIOIIUHI TTpsiMoyrojibHUK. HabepuTte Ha KilaBUaType 3HaueHUE

BBO/A
IIJIOTHOCTH B €AMHHIIAX 1“/CM3 N HAKMHTC KHOIIKY AJIs1 COXpaHCHUA.

3HaueHue IUIOTHOCTH pAcTBOpA THUTPAHTA ONPENENAIOT U3 JMTEPAaTypHBIX
MCTOYHUKOB WIJIM DKCIEPUMEHTAJbHO, IyTEM B3BEIIMBAHMS 3aJaHHOTO 00BEMA
pacTBopa. IIIOTHOCTE pacTBOpa BHIYMCISAETCS KaK Macca B rpaMmax, AeléHHas Ha
00BEM B CM°.

2.5.2.8 YcTaHOBKa HayadbHOU O3l U CKOPOCTH MOJAAYU TUTPAHTA

Y cTaHOBKY HauaabHOM O3Bl TUTPAHTA BBIMNOJIHSIOT, KOT/1a U3BECTHO TPUMEPHOE
3HaUYeHHE 00BhEMA TUTpaHTa, TPEOyeMOTO I BXO/a B 30HY. B aTOM ciiydae ¢ menbro
SKOHOMHH BPEMEHHM NPEAYCMOTPEHA BO3MOKHOCTH BBOJa B HA4ajl€ TUTPOBAHUSA
Ha4YaJIbHOW JO03bI TUTPAHTA 3HAUYUTENHLHOTO OO0BEMA. [lpm »TOM Bes mo3a Oyaer
BHOCUThCA 0Oe3 may3. Hampumep, ecnm Ha TUTpoBaHHME MpoO A0 BXOJa B 30HY
PacXomyeTcs OKOJIO 5 ¢cM® THTpaHTa, TO LENeco00pPa3HO YCTAHOBUThH HAYAILHYIO 103y
tuTpanTa 4 cM® U T.1.

Ecnu 3HaueHue o0bEMa TUTpaHTa, TpEOYEeMOro AJisi BXOJla B 30HY, 3apaHee He
U3BECTHO, YCTAHABIMBAIOT HYJIEBOE 3HAUCHHE 00bEMA HAYaIbHOM J103bI.
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3/1ech Ke€ yCTAaHABIMBAIOT 3HAYCHHE CKOPOCTH MOJAA4YM TUTPAHTa B YCIOBHBIX
equuunax. C gaHHON CKOPOCTHIO OYJyT BHOCHUTHCS KaK HaudajabHas 71032 TUTPAHTA,
TaK Y MOPLMHU TUTPAHTA NIEPE]l BXOJIOM B 30HY, B 30HE U MOCJIE BBIXOAa U3 30HHI.

Jlns ycTaHOBKM 3Ha4YeHUH 0O0BbEMaA HayaabHOMW 0361 M CKOPOCTH IOJa4yHu

TK
TUTPAHTA HAKMHUTE KHOIKY Q Ha nucrnimee otoOpasutcsi okHo «HauaabHas
1032 TUTPAHTA»:

HavyanbHas gosa
TUTpPAHTA

1. O6bEM: 0.0 mn
2. CkopocTb: 50

OTM - Bbixop

Jlnsa BBOAa 3HayeHHs] 00bEMA Ha4yalbHOM O3bl HAXKMUTE KHOIIKY . B
MECTE BBOJa 3HAUEHUSI 00bEMa MOABUTCA MUTAIOIIUN npsiMoyroiabHUK. HaGepute Ha

BBOA
KJIaBUaType TpedyeMoe 3HaueHHE U HAKMUTE KHOTIKY IUISl COXPAHEHMUS.

JInst BBOJIa 3HAYEHUSI CKOPOCTH MOJAYHM TUTPAHTA HAXKMHUTE KHOINKY @ B
MECTe BBOJA 3HAYEHMsI CKOPOCTH MOSBHUTCA MHTraroluil nmpsmMoyronbHuk. Habepute

BBO/]

Ha KJaBUAType TpeOyeMoe 3HAYeHUE M HAKMHUTE KHOIIKY O JUIS COXPaHEHUS

(pexomenayemoe 3HaueHue 50, COOTBETCTBYIOIIEE CKOPOCTU MPUMEPHO 2 MJI/MUH).
[Tocne oxkoHYaHMSI YCTAaHOBKM 3HAYEHUW OO0OBEMA HAYAIBLHOUM O3Bl U CKOPOCTHU

NOJla4yu TUTPAHTA HAXKMUTE KHOIKY JUISL BBIXOJIA B OKHO IapaMeTpoB
TUTPOBAHUS. Y CTAHOBJIEHHBIE 3HAYEHUsS] OTOOpa3sITCs B MEPBOM CTPOKE, HANpUMeED,

NpU YCTaHOBKE 3Ha4deHWH 00bEMa 4 Ma M ckopocTH S0 Ha Amciuiee 0TOOpa3uTCs
ctpoka «TK - 1IO3A: 4.0 mux / 50».

[locne OKOHYaHUS YCTAaHOBKM IIApAMETPOB HAKMUTE KHOIKY TUISL
BO3BpAaTa B OKHO pexxuMa «Perucrpauusi KpuBoin»:

PerucTtpaumsa Kpueom

0.04 mxkCm

NU3M - Ctapt

TK - lNpokauka
®1 - MNMapametpbl <NO1>
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BHUMAHHUE!

Ecan HE H3BECTHO Haxe l'[pl/lﬁ.]II/BI/ITe.]IbHOC MMOJIO’KECHHE TOYECK
IKBHBAJICHTHOCTH Ha KpHBOﬁ THUTPOBAHUsA, YCTAHABJIHUBAIOT CJICAYIOIIIHAEC
SJHAYCHUHA TOYKH 3KBUBAJICHTHOCTH, 30HBI, o0bema HOpHI’Iﬁ u
HNPOAO/IZKHTC/JIbHOCTH I1Aay3:

1 Ipu BpimoaHenun M. 2.5.2.2 «YCTaHOBKAa 3HA4YeHHS TOYKH
IKBHBAJIEHTHOCTH» BBOAST NMPOU3BOJIbHOE 3HAUYeHHE, HAXOIsIIeecs B
AUana3oHe MeKAy oTo0pakaeMbiM B OKHe pexunma «Perucrpamus
KpPHUBOii» 3HaYeHHeM JJIeKTPpHYecKoii mpoBogumMocTH B MKCM H
YCTAHOBJIEHHBIM B 11. 2.5.2.4 3HAYeHHeM OKOHYAHMSI TUTPOBAHMSI.

2 Ilpu BbINOJIHEHUH 1. 2.5.2.3 «YCTaHOBKA 3HAYEHUS] 30HbI» YCTAHOBHTE
HYyJIeBO€ 3HAYCHHE.

3 Ilpu BbimojHeHMu M. 2.5.2.5 «YcTaHOBKa NmapaMeTpoB [103HPOBAHMS
TUTPAHTA BHE 30HbI» M M. 2.5.2.6 <Y CTaHOBKA MapaMeTPOB 103UPOBAHMS
TUTPAHTA B 30He» YCTAHOBHUTE PaBHbIE M1y CO00HM 3HA4YeHHUs1 00bemMa
nopuuii Tutpanta V1 (BHe 30HbI) U V2 (B 30He) M paBHbIe MexKIAy c000M
3HAYEHHS NMPOAOLKUTEIbHOCTH nay3 S1 (BHe 30HbI) U S2 (B 30He). [Ipn
3TOM 3HavyeHMe o0beMa TOPHUI [OMyCKaeTcsl YCTAHABJMBATH
CPABHHMTEJbHO O00JbIIMM, a 3HAYeHHE TMPOAOKUTEJIbHOCTH TMay3,
HANMPOTHB, MOKHO YMEHbIIUTh.

Ilocjie yCTaHOBKH [JaHHBIX NApaMeTPOB BBINOJHHUTE B COOTBETCTBHU €
. 2.5.5 Tak Ha3pIBaemMoe <«IpeABAPUTEIbLHOE» THTPOBAHHE, LEJbI KOTOPOro
SIBJISIETCA YCTAHOBJIEHMEe NPHOJIM3UTEJHLHOIO MOJO0KEHUSI M3JI0MAa HA KPHUBOM
TuTpoBaHusi. IIpoaHaau3nMpoBaB NOJYYEHHYI0 KPUBYH, YCTAHOBUTE TaKHe
3HAYeHUs]  TOYKH  JIKBHUBAJIEHTHOCTH, 30Hbl, O00beMa mopuUUid U
NPOI0KUTELHOCTH May3 BHe 30HbI M B 30He, YTOObI Ha Y4yacTKe H3JI0Ma
KPHUBOW THUTPOBaHHWS /[03MPOBAaHHE THTPAHTA BbINOJHAIOCH MAJbIMHU
NOPUHUSIMH € MPOAOKUTEIbHBIMU AY3aMH, H TIOBTOPUTE THTPOBaHNeE MPOOHI.

2.5.2.9 Coxpanenue HaOOPOB MMapaMeTPOB TUTPOBAHUS

JInst pa®oThI 10 HECKOJIBKUM METOJIMKAM C MHAUBUIYAJIBHBIMU JUISl KaXI0U U3
HUX [apaMeTpaMd TUTPOBaHHUS, B THUTPATOPE NPELYCMOTPEHA BO3MOXKHOCTb
coxpanenus 10 20 HabopoB nmapameTpoB TUTpoBaHus. Homep Habopa otobpaxkaercs
B IIPaBOM HW)XHEM yTily OKHa «Permcrpanmst KpuBoii» B cTpoke «Ilapamerper» n
oOo3Hagaercd kak <NO1>, <NO02>,..., <N20>.

Jlnst co3paHuss HOBOro HaboOpa MapaMeTpoB TUTPOBAHHUS C MOMOULIBIO KHOIOK

@ u @ BbIOEpUTE HOMED, MOJ] KOTOPBIM HAOOp Oy/IeT XpaHUTHCS B MaMSITH
aHanuzaropa, Hampumep <N02>:
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Peructpaumsa Kpueomu

0.04 mkCm

NU3M - Ctapt

TK - lNpokauka
®1 - Mapametpbl <N02>

Jlanee ycranoBuTe TpeOyeMble MO METOIAMKE MapaMeTpbl B COOTBETCTBHE C
m.a. 2.5.2.1-2.5.2.8. AHaJIOTUYHO YCTAHOBUTE mapaMeTpbl sl TpeTrbero <NO03> u
MOCJIETYIONINX CO3/IaBaEMbIX HAOOPOB MapaMeTPOB TUTPOBAHMUSL.

2.5.3 3anosHeHHe TPYOKH TNEPUCTAJIBTHYECKOI0 HACOCA PACTBOPOM
TutpanTa («IIpokauka»)

BrinonHuTe npokayky B COOTBETCTBUE C 11. 2.4.3.

2.54 IlposeneHue TUTPOBAHMA B peskuMe «Perncrpanus KpuBo»

Ecim B mamsT aHamm3aTopa COXPaHEHO HECKOJIBKO HAa0OpOB MapaMeTpoB

TUTPOBAHUSA, KHOIKAMU U yCTaHOBUTE TpeOyeMblii Habop, MO
KOTOpoMy OyneT BbIMONHATHCA THTpoBaHue (<KNO1>, <NO02> u T1.n1. B TpaBoM
HIOKHEM yIAy Juciuies) W yOeauTech, 4YTO MOAKIOYEHAa COOTBETCTBYIOIIAS
AJIEKTPOHASI CUCTEMA.

usm

Haxxmute KHOIIKY 4 , 4dTO Obl HayaTh TUTPOBAHHUC. Bxirountcs

NEPUCTATBTUYECKUIN HACOC U HAYHETCS I03UPOBAHUE TUTPAHTA.

Ecnu npu ycraHoBKke mapamMeTpoB TUTPOBaHMsSI ObUIO YCTAHOBIIEHO HEHYJIEBOE
3HaueHHe O00ObEMA HayalbHOW J03bl TUTpaHTAa, Ha MAHUCIUIEE OTOOPA3UTCA OKHO
«[IpenBaputenbHOE JO3UPOBAHUE:

MpeAa. oosupoBaHue
Vo =1.0 mn

0.055 mn

[Ipu 3TOM OymeT OCYyLIECTBIATHCS IO3UPOBAHUE TUTPAHTA C 3aJaHHOW s
HayaJbHOM 1036l CKOpOCThIO. Bo BTOpOiHl cTpoke OyneT oToOpaxaTbcs 3aJaHHOE
3HaY€HWEe HayalbHOM JO3bl, a B TpeTbed — TeKyllee 3HaueHue o0bEMa
nepekaueHHoro tutpanta. [Ipu gocTimkeHnn 3aaHHOTO 00bEMa HayaIbHOM JI03bI HA
AucIiee 0TOOpa3uTCcs OKHO ¢ MH(pOPMAIUEil O X0Ae TUTPOBAHUS.

Ilpumeuanue — Eciu npu ycmaumoske napamempos mumpo8aHus ObvlLIO
VCMAHOBNIEHO HYJlegoe 3HAaueHue 00béMa HAYAIbHOU 003bl MUMPAHMA, OKHO
«IIpedsapumenvroe 0o3uposanue» He 0modpatcaemcsi.
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B neBoMm HmWKHEM yrily JucIuies OTOOpasuTCs H3MEpsieMoe 3HAuYeHHe
JIEKTPUYECKOW MPOBOJUMOCTH pacTBopa B MKCM, B IpaBOM HMKHEM YIIy —
TeKylllee 3HaueHue 00bEMa pacTBOpa TUTPAHTA, U3PACXOA0BAHHOTO HA TUTPOBAHUE.

JUig HarasgHOCTH, XOJ TUTPOBAaHUS OTOOpakaeTcs B BUAE KapTUHKH C
ABWOKYLIMMCSL  BJIOJIb  IIKadbl  yKkaszareneM. HavanbHoe 3HaueHue  IIKaJIbl
npeacTaBisieT coOOM 3HaUeHUE ANEKTPUYECKON TPOBOAUMOCTH pacTBopa B MKCM Ha
MOMEHT Hauaja TUTPOBaHUS, KOHEYHOE 3HAUYCHHE — 3aJaHHYI0 TOUYKY OKOHYAHUs
TUTpPOBaHUS B MKCM.

Ha mikane takxke yka3aHO 3HA4Y€HUE TOYKH SKBUBAJIEHTHOCTH B MKCM u eé
MIOJIOKEHUE B BUJIE BEPTUKAJIBHOM PHUCKHU. 3aKpAIIECHHBIE YYAaCTKH LIKAJIbI ClI€Ba U
cIpaBa OT PUCKH MPONOPLUUOHAIBHBI YCTAHOBIEHHOMY 3HAYEHUIO 30HBI.

Perncrtpauuns Ka)maoﬁ
250. 520.0

OTM - OcTaHOBUTbL
MKCM

215.250

0.36

Jl51g mpocMOTpa XoJja TUTPOBAHUSA B TpaUUECKOM BUIEC HAKMUTE KHOTIKY @
Ha nucniee oto6pa3uTcst KpuBas TUTPOBAHMS B YIPOILIEHHOM BHJIE C YKa3aHUEM IO
ocu Y Auana3zoHa 3HAUYCHUU MPOBOJAMMOCTH, B KOTOPOM HAXOJUTCS OTOOpakaeMblid
YYaCTOK KPUBOUW TUTPOBAHUSA, U KOOPAUHATHI IOCJIEIHEN 3apErUCTPUPOBAHHON TOUKHU
KpUBOW TUTPOBAHMUSI.

Jl1st Bo3BpaTa K OTOOpa)KEHUIO XOJa TUTPOBAHUS B BUJIE LIKAJIBI C yKa3aTeJIeM

IIOBTOPHO HA)KMUTE KHOIIKY

ITocne pocTmkeHMs yKas3aTeaeM NpaBOM TIpaHULBl IIKajdbl, OpUOOp MOAAcT
KOPOTKHH 3BYKOBOM CHTHal W OTOOpa3uT Ha JucCIUiee Haianuch «TurpoBaHue
OKOHYEHO». B HIKHEH vacTu nucruiest 3aUKCUPYIOTCS 3HAYEHHS JIEKTPUUYECKON
MPOBOAMMOCTH pacTBopa B MKCM Ha MOMEHT OKOHYaHHsS TUTPOBaHUSA U 00BEMa
U3PaCXOOBAHHOIO TUTPAHTA:

TuTpoBaHue
OKOHY€eHO

MKCMm

520.000 1.460

Haxwmute mo0yi0 KHOMKY JJs BbIBOJA Ha AMCIUIEH MOCTPOSHHOM KpPHUBOMH
TuTpoBaHusA. KpuBble, MOIy4YeHHBIE B XOJ€ KOHAYKTOMETPUYECKOIO THUTPOBAHUS,
MUMEIOT B TOUYKE DKBUBAJICHTHOCTH SPKO BBIPAKECHHBIN U3JIOM:
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A. AAAM A J2A8. 16 mMELCH

C=a=k Pl-dx x1

Boimonnute 00pabOTKy MONYy4eHHON KPUBOM TUTPOBAHUSA B COOTBETCTBHU C
IIpuioxkennemM A, omnpenenure 3HaU€HHWE SKBHUBAJICHTHOTO 00beMa U MPOU3BEIUTE
TpeOyemMble MO METOAMKE pacy€Tbl, HEOOXOAUMBIE 7S TOJYYEHHUS KOHEUHOTO
pesynbrata aHanmmsza. OOpabOTKy KpPWUBOW THUTPOBAHHUS MOXHO TPOBECTH C
HCMOJIb30BaHUEM KOMIbIOTEpa B cooTBeTCTBUE C IlpHiio:xkenuem b.

Haxxmute kHONKY Ui BO3BpaTa B OKHO pexuMa «Permcrpanms
KPHUBON».

[Tocnenusst 3aperucTprupoBaHHAs KPUBasi COXpPAHSAETCS B ONEPATUBHOW MaMsITH
KOHJYKTOMETpa M MOKET OBbITh BBbI3BaHA ISl MOBTOPHOW OOpabOOTKM Ha)KaTHEM

b2

KHOITKH -4 [Ipu Hamuuuu B onepaTUBHOM MaMaTH NpuOopa MOCTYMHOW s
00paboTKN KpUBOM B OKHE pexnma «Permcrpanms kpuBoii» OyaeT oToOpakaTbes
nojckazka «®2 — rpadpuk»:

Perucrtpauus kpuBomn

520.0 mkCwm

U3M - Ctapt ®2 - rpacdumk

TK - MNMpokauka
®1 - MNMapametpbl <NO1>

[Ipn BeIXO#E M3 pexnma «Perucrpanms KpMBOH» B OKHO CIHCKa PEKHMOB

paboThI Ha)KaTHEM KHOIKU ‘ KpHUBasi TUTPOBAaHUSI OE3BO3BPATHO YAAIUTCS W3
ONEPATUBHOW TAMITH KOHAYKTOMETpa M TMpPH IOBTOPHOM BXOJE B PEXKHM
«Perucrpanusi KpuBoi» mojckazka «®2 — rpaduk» oToOpaxkatbcs He OYICT.

3aperucTpupOBaHHYIO U XPAHSIIIYIOCS B ONEPATUBHOW MaMSITH MPUOOpPa KPUBYIO
TUTPOBAHHUS MOXXHO COXPAHHTh B TOCTOSIHHOM maMsaTH. B 3TOoM ciydae KpuBYIO
MOYHO OYJIeT BBI3BATh M3 MAMSITHU JIaXKe MOCIIE OTKIFOUSHHS TUTaHHUS IPpuoopa.

JInst coxpaHeHHsT KPUBOM TUTPOBAHUS B IMOCTOSTHHOW MaMSATH HA)KMUTE KHOIIKY
conb

= . Ha nucruiee 0ToOpa3uTcs CIeayOIUi CIUCOK:
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1. BBog npumepa
2. BBog u3 namsitn
3. 3anucb B namaTb

OTM - BbIXxopg,

R
@
Bribepute mMyHKT «3amuch B MaMsATh» Ha)KaTUEM KHOIKH . Jloxxnurech
OKOHYaHUs 3aIllUCHU U BO3BpATa B OKHO pexkuMa «Perucrpanus KpuBon».
Jna  u3BiledeHMs 3AlMCAHHOW B IIOCTOSHHYIO IaMATh KPHUBOM  IOCIE

OTKJIFOUYCHUA Hp1/160pa BOﬁHHTC B OTOT K€ CIIMCOK M HAXKMHUTC KHOIIKY @ KpI/IBa}I
6y,Z[CT COXpaHCHA B OHCpaTHBHOﬁ ITaMSATH ¥ MOJKET OBITH BhI3BaHA A IIPOCMOTpPa U

00paboTKN HA)KATHEM KHOTIKU B OKHE pexuma «Peructparius KpuBoii».
Takxe MOXKHO U3BJIEYb U3 MOCTOSIHHOM MaMATH ISl MPOCMOTpPa U 00pabOTKH

IPUMEPhl THUIIOBBIX KPWUBBIX THUTPOBAHUS HAXKATHEM KHOITKU . IIpu sTOM
OTOOPA3UTCS CITUCOK:

TecT — EHBOF FFadkEa
[JeFerve EEeFx
JlEFEMHE EHWE

JEa NeFervéa EEeFx
. AHMCKFET

L FazBFoOCOM

1
2
3
4
5
E. PoTOTHTF.

HaxmuTre Ha KiaBuaType KHOMKY C IU(PO, COOTBETCTBYIOLIEH TpeOyeMomy
nyHKTy cniucka. [Ipubop BepHETCS B OKHO pexuma «Perucrpanmus kpuBoi». [lanee

P2
Ha)KMUTE KHOIIKY \_9 114 BBIBOJIA Tpadvika Ha AUCIUICH.

B HexoTOphIX ciaydasx 1enecoo0pa3Ho 3aKOHUYUTh THUTPOBAHME, HE J0XKHUIAACH
JOCTH)KEHHSI YCTAaHOBJIEHHOIO 3HAa4eHUs OKOH4YaHMs. Hampumep, eciu mo peskomy
W3MEHEHUIO 3HAYEHMsI DBJEKTPUYECKOM MPOBOJUMOCTH BHAHO, YTO TOYKa
SKBUBAJIEHTHOCTH YK€ MNPOHJEHA M HET CMbICIA NPOAOJDKATh TUTPOBAHHE [0
3HAUYEHUS OKOHYAaHUS, OCOOEHHO, €CJIM OHO 3a/laH0 OIIMOOYHO Ha OOJIBIIOM
YAAJIEHUU OT TOYKH SKBHUBAJIEHTHOCTHU.

Ecnu TpeOyeTcsi BpeMEeHHO NpepBaTh UK JOCPOYHO 3aBEPUINTH TUTPOBAHUE, HE
NOXKHUAsICh, KOT/IA yKa3aTelb TOCTUTHET IPaBOM I'PAHULIbI IIKAJIbl, HAXKMHUTE KHOMKY

. Hacoc ocTtanoButcs 1 Ha JUCILIEC 0T06pa?>I/ITCH 3alrpoc:
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MNMpepBaTtb
TUTpOBaHue?
Aa - BBO[
Het - OTM

I[JI}I BO300HOBJICHUS TUTPOBAHUA HAXXMHUTC KOIIKY . Bkimrouurcs Hacoc u
TUTPOBAHUE IIPOAOJDKHUTCA C TO'O MOMCHTA, HAa KOTOPOM OBLIO ITPEPBaHO.

BBO/A

I[JI}I IIOJTHOM OCTaHOBKH TUTPOBAHUSA HAXXMUTC KHOIIKY . Ha JUCIIICC
OTO6pa?>I/ITC}I OKHO C TCKYIIMMH Ha MOMCHT OCTaHOBKH 3HAYCHHSIMU BHCKTquCCKOﬁ
IMPOBOAMMOCTHU U U3PACXOJOBAHHOTO 00BEMa TUTpPAHTA:

TuTpoBaHue
OKOHY€eHO

MKCMm

500.000 1.240

Haxwmute n100yi0 KHONKY JUis BbIBOJA HA AHUCIUIEH KPUBOW THUTPOBAHMS,
MOCTPOCHHON K MOMEHTY MpepbIBaHus. BoimomHuTe 00paboTKy MOydeHHON KPUBOIA
TATPOBAHMS KAK OIIMCAHO BBILIE.

lpumeuanus

1 Ecnu secot omoopascarom 3nauenue «0,000 g» (cmakan ¢ mumpanmom He
nOCmMasier Ha 8ecvl UNU BecChbl BKIIOUEHbL C HAXOOAWUMCS HA Yaule CIMaKaHoM), npu
nonvlimKe Hauamv Mumposanue npubop nooacm 368YKOGOU CUSHAL U OmMoOpasum
cooowenue «OQuuoka N3. Owuobka npu exknitoueHuu eecos. Brxnwuume eecvl ¢

nycmou uawen». Haosxemume xnonky 0I5 8038PAMA 8 OKHO pedCuma
«Pecucmpayus xpusou». Bvikniouume 8ecvl, 8Kaiouume 3aH060, YCMano8ume cmakam
C pacmeopom mumpanma, coonooas mpeoosanus n. 2.3.4, u nosmopume nonvlmKy.

2  Ecau ycmanosneno owmbounoe 3Hauenue  NIOMHOCMU — pAcmMEopa
mumpanma (menee 0,1 2/cm’), npu nonvimke nauamo mumposanue npubop nooacm
38YK0801U cucHal u omoopazum cooowenue «Quiuoka N4. ITnomunocmov menvuie

0,1». Hadxxcvmume KHONKY ‘ 0151 8036pama 6 OKHO pedxcuma «Pecucmpayus
Kpugoti». Ycmanosume npasuivbHoe 3nayerue niomHoOCmu U NO8Mopume nonbvimky.

3  Ecau eecvl He 6KIIOUEHbl UAU He HNOOKIIOYEHbl K aHAIUu3amopy, npu
nonvlmKe Hauamv Mumposauue npubop nooacm 368YKOBOU CUSHAL U OMoOpasum
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cooowenue «OQuiuoka N5. Iooknwuume eecvl». Hasxcmume xnonxy ol
8038pama 6 okHO pedxcuma «Pecucmpayusi kpusoii». IIpoeepome secvl u nogmopume
HONBIMKY.

JInst TUTpOBaHMs cienyrouel mpoObl BbUICHTE MpOaHaIU3UPOBAHHBIN pacTBop,
TUIATENBHO MPOMOMTE ANEKTPOJHYIO CUCTEMY, TPYOKY, CTaKaH U SIKOPb MAarHUTHOMN
MEIIaJKi JUCTWIIMPOBAHHOW BOJIOM M oOCylmUTe (QUIBTpOBaIBHOM OyMaroi.
Brecure B CcTakaH ClenylOIMU aHAIU3UPYEMBIM PACTBOpP, YCTAHOBHUTE CTAKaH Ha
MArHUTHYIO MEIIAJIKy, MOTPY3UTE€ B pPAaCTBOpP SAKOPb MATrHUTHOW MEIIAJKH,
OTPETYJIUPYUTE JIEPHKATEND ICKTPOJHOM CHUCTEMBI KAK MOKAa3aHO HA puUCyHke 11 u
IIPOBENTE TUTPOBAHHUE.

[Ipn 3amMeHe TUTPAHTA IIPEABAPUTEIILHO 3aI0JIHUTE TPyOKy
IIEPUCTAIBTUYECKOTO HAacoca HOBBIM pPacTBOPOM THUTPAHTA, BBITECHSS UM
HUMEIOIIHICA pacTBOP, B COOTBETCTBUE C II. 2.5.3.

JInst mpoBeieHrs TUTPOBAHUS C JPYTUMU MapaMeTpamMu BbIOEpUTE C MOMOIIbIO

KHOTIOK @ u Tpebyemblii Habop nmapamerpoB (KNO1>, <NO2> u T.1. B
MIPABOM HUKHEM YTIIy JUCIUIES ) WM CO3aliTe HOBBIM B COOTBETCTBUE C M. 2.5.2.

[Tpu 3aBeprieHUU pabOTHI HA TUTPATOPE BBITOJHUTE OIEPAIMH, ONMHCAHHBIC B
m 2.7.

2.6 Padora B pexume «/lo3upoBanue»
VYcTaHOBUTE Ha BECHl CTAKaH C JIO3UPYEMBIM PAaCTBOPOM M IMOTPY3HTE B HETO

TPyOKYy NEepUCTaJIbTUUECKOr0 Hacoca Kak Ioka3aHo Ha pucyHke 10. YcranoBute
OKHO PEKHMOB pabOTHI B COOTBETCTBHE C 1I. 2.3.6:

PEXUM TUTPOBAHUA

1 - o 3agaHHOW TOYKM
2 - Pernctpaums kpuBom
3 - lo3upoBaHue

TK - CeHcop KM

R
3
Bri6epute pexum «3 —/lo3upoBaHue» Ha)KaTHEM KHOIKH Q . Ha gucnnee
oToOpa3uTcs OKHO pexuma «/lo3upoBaHHe» C TOCICAHUMH YCTaHOBJICHHBIMU
napaMeTpamy JO3UPOBaHUs, HAIPUMED:

44



[o3upoBaHue

44.325

BBO[ - CtapTt

TK - npokauka

1 -po3sa 1.000 mn
2 - ckopocTb 50

3 - NNOTHOCTb 1.000

Bo BTOpOIi cTpoke O0TOOpakaeTcs 3HaYEHHE MACChl PACIOIOKEHHOTO Ha Becax
CTaKaHa C PaCTBOPOM.

YcTaHoBUTE MapaMeTpbl A03UPOBaHUSA: 00BEM 103bI, CKOPOCTH O3UPOBAHUS U
IUIOTHOCTH PacTBOPA.

I[JI}I YCTaHOBKH 3HAYCHUA 00BEMa A03bl HAXXMHTC KHOIIKY . B mecte
BBOJ4 3HAUYCHHUA ITOSABUTCA MI/II‘aIOIHI/Iﬁ MPAMOYTOJIBHUK!

[DosnpoBaHue
44,325
BBO[ - CtapTt
TK - npokauka
1-po3a B wn
2 - ckopocTb 50
3 - NNOTHOCTb 1.000

Habepute Ha knaBuarype Tpedyemoe 3HaueHue 00bEMa 10361 (B MJI) HapUMeED,

BBO/

«2.000» 1 HAKMUTE KHOTIKY JUTSl COXPAHEHMUS:
[o3upoBaHue
44.325r

BBO[ - CtapTt

TK - npokauka

1 -po3a 2.000 mn
2 - ckopocTb 50

3 - NNOTHOCTbL 1.000

JIns yCTaHOBKM 3HAa4€HUsI CKOPOCTH HAKMUTE KHOIKY @ B mecrte BBOnA
3HAYeHUs] TMOSBUTCS MHUTAIOMIMKA mpsMoyrodpHUK. Haleputre Ha KiaBuaType

BBO/]
3HAYEHUE CKOPOCTHU (pekomeHayemoe 3HaueHue 50) U HaKMUTE KHOIKY TUISL
COXpaHEHUSI.

JInsi yCTaHOBKM 3HA4Y€HUsl IUIOTHOCTH PACTBOpPA TUTPAHTA HAXKMUTE KHOIKY
R

3 .
>~ . B MecTe BBOJIA 3HAYEHHMS MOABMTCSA MUTAIOIIMHA MPAMOYroibHuK. Habepure

BBOA
Ha KJIaBUaType TpeOyeMoe 3Hau€HUe IUIOTHOCTH B I/CM® U HaXKMUTE KHOIIKY
JUTSI COXpAHEHHUSI.
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TK
[Tocne ycTaHOBKM MapaMeTpPOB HAXMUTE KHOINKY >/ | 3aIl0JIHUTE TPYOKY
NEPUCTAIBTUYECKOT0 Hacoca JO3UPYEMBIM paCTBOPOM B COOTBETCTBHUE C 1. 2.4.4
YcraHoBUTE Ha MeENIANKy CTakaH, B KOTOPBIM TpeOyeTcsi BHECTH MOPIIMIO
pacTBOpa, U OMYCTUTE B HEro KOHEI TPYyOKHU (2JIEKTpOAHasi CUCTeEMa HE TpeOyeTcs).
[Ipu HEOOXOIMMOCTH MOMECTUTE B CTAKaH SIKOPb MATHUTHON MEIIAJIKK U BKIIOYUTE
nepeMelBaHue.

BBOJ
Haxxmurte KHOIIKY . IﬂITO6I)I BKIIKOUUTH HCpI/ICTaHBTI/I‘{CCKI/Iﬁ HaAaCcoC Hu

HayaTh Ao3upoBanue. Ha mucriee OyaeT oToOpakaTbes TEKyIlee 3HaAYCHHE 00bhEMa
JI03UPYEMOTO PACTBOPA, MOCTYIHUBIIIETO B CTAKAH:

HosunpoBaHue

0.125 mn

OTM - Cton

Korna no 3aBepuienust qo3upoBanusi octanercsa 10-20 % ot 3agaHHOTO 00bEMa,
HACOC aBTOMATHYECKH OCTAHOBHTCS JUIsl aBTOKaIMOpoBkM Ha 5-10 cexyHn, mocie
4Yero JO3MpPOBAHME NPOAOIDKUTCA. [IpM NOCTHM)KEHUM YCTaHOBJIEHHOTO 3HAUYCHUS
J03bI JJO3MPOBAHNE ABTOMATUYECKU 3aBEPUIMTCS, HACOC OTKJIIOUUTCS M Ha JUCILICe
0TOOpa3sUTCsa COOTBETCTBYIOIIAS HAMIITUCK:

[o3upoBaHue

2.000 mn
(owwunbka 0.000)

Bo Bropoil crpoke oTOOpa3uTCs 3HaYEHHE 00bEMa BHECEHHOIO pacTBOpa, B
TPEThEN CTPOKE — OLIMOKA (B MJI), IOKa3bIBAIOIAs, HA CKOJIBKO OTIIMYAETCS 3HAUYECHUE
o0beMa BHECEHHOU J103bI OT YCTAHOBJIEHHOTO 3HAYEHUSI.

Jl11s BO3BpaTa B OKHO pekuMa «/[03upoBaHue» HAKMUTE JTIOOYI0 KHOTIKY.

Ecnu B mponecce 103MpOBAHUSA HAKATh KHOIIKY , NO3UPOBAHKE MPEPBETCS
W Ha Jauciiee oTtoOpa3uTcs OkHO pexkuma «Jlo3umpoBanme». Ilpu sTomM 00BEM
J03UPYEMOT0 PacTBOPa, MOCTYMHUBIIETO B HAXOSIIUNCA HA MEILIAJNKe CTakaH, OyAeT
PaBEH MOCJIEIHEMY HA MOMEHT IIPEPBIBAHUS ITOKA3aHUIO HA TUCILIEE.
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Ipumeuanus

1 Ecnu secvt omoobpadicarom 3uauenue «0,000 g» (cmaxan ¢ 0o3upyemvim
pacmeopom He NOCMAGIeH HA 8eCbl Ul 6eCbl BKIIOUEHbL C HAXOOAWUMCS HA Yaule
CMAKAHOM), NpU NONbIMKE HAYamsv 003Upo8anue Npudop nooacm 38yK080U CUSHAL U
omoopazum coobuernue «Quuoka N3. Quiubka npu exnouenuu éecos. Bkirwouume

éecvl ¢ nycmoil uaweil». Haxicmume KHonky @ 0J151 8036PAMA 8 OKHO PedHcUMAa
«/lo3uposanue». Buvikirouume 8ecvl, @KmouUmMe 3AHO60, YCMAHOBUME CMAKAH C
pacmeopom mumpanma, coonooas mpebosanus n. 2.3.4, u nosmopume nonvimky.

2  Ecau ycmamoeneno owuboumoe 3HaueHue MNIOMHOCU  O03UPYEMO20
pacmeopa (menee 0,1 2/cm’), npu nonvimke nauamo 0osuposanue npubop nooacm
38YK080U cucHal u omoodpazum cooowenue «Quiuoka N4. ITnomnocmov menvuie

0,1». Hasxcmume KHONKY 07151 8038pama 8 OKHO pedxcuma <«/[o3uposanuex.
Yemanoseume npasunvroe snauenue niomuocmu u nOBMopume NonvimKy.

3  Ecmu 6ecvl He 6KIOUEHbl UMY He HOOKIIOUEHbl K aHAIU3amopy, npu
nonvlmkKe Hauams 003Upo8aHue nNpubop nooacm 368YKOBOU CUSHAL U OmMoOpasum

cooouenue «Ouiuoka N5. Ilooknwuume eecvl». Hasxcmume xkHonky o1
8038pama 6 OKHO pedxcuma «/{ozuposanue». Ilposepbme 6ecvl u nosmopume
HONBIMKY.

[Tocne oxonuanusi paboThl B pexume «/[03upoBaHue» HAKMHUTE KHOTIKY
IS BO3BpaTa B OKHO CIHCKA PEXKUMOB pabOThI TUTPATOPA.

[Tpu 3aBepmieHUE pabOTHI Ha TUTPATOPE BBHITIOJHHUTE OICpAIlUU, ONUCAHHBIC B
o 2.7.

2.7 3aBepuieHue padoThbl HA TUTPaTOpPe

[Tocne 3aBepiieHus pabOThl Ha TUTPATOPE OCBOOOAMTE OT PAacTBOpa TUTPAHTA
TPYOKy MEePUCTATBTHIECKOTO Hacoca. JlJis 3TOro mpUIioHUMHUTE AepKaTelb TPyOKH
Hacoca TakK, 4TOOBl €€ KOHEI[ OKa3alcsi Ha BO3MAyXe, W MPOBEAUTE NPOKAYKy B
COOTBETCTBHE C 1. 2.4.4. YOenurech, 4TO pacTBOP MOJHOCTHIO BBHITECHEH U3 TPYOKHU
BO3AyXxoM. OTKpOWTE KpBIINIKY MEPUCTATbTHYECKOIO0 HAcOca, Kak IOKa3aHO Ha
pucyHke 70.

BHUMAHME! Ilocie okoHYaHHMA pa00ThI HA TUTPATOPE CHUMHUTE CTAKAH C
BECOB U OTKPOiiTe KPBILIKY NMEPUCTATBTHYECKOTr0 Hacoca. Bo nzbdexxkanne nmopuu
TPYOKH Hacoca He OCTABJSIMTEe TUTPATOP C 3aKPBITONH KPBIIIKONH M MepexaTou
TPYOKOi1 Ha 10JIT0e BpeMsl.
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Brurelite mnpoaHamuM3uMpOBaHHBIA PACTBOP M PACTBOP THUTPAHTA, TLIATEIBHO
OPOMOMTE JIEKTPOAHYK) CHCTEMY, CTaKaHbl W SKOPb MAarHUTHOM MEIIAJIKU
JTUCTUJTUPOBAHHOM BOJION M OoCcyIIuTe (QHIBTPOBAIBHOM OyMaroii.

BrikrounTe Bce yCTpOMCTBA M MEPEBEINUTE KJIABUIILY BBIKIKOYATENS CETEBOTO
¢unpTpa B nojnoxenue «BbIKJI». Otkmounte BUiKy kabens cereBoro (uibTpa OT
PO3ETKHU.

[Ipn XpaHeHHM HJIEKTPOJOB MEXIY H3MEPEHUSIMHU BBINOJHANWTE TpeOoBaHUS,
M3JIOKEHHBIE B UX ITACIIOPTax.

3 CBUAETEJIBCTBO O IIPUEMKE

KommiekT miisi  aBTOMAaTM4eCKOro  KOHIYKTOMETPHUYECKOTO  TUTPOBAHUS
«TUTPHUOH-2» 3aBoiCKOM HOMED IIPU3HAH TOAHBIM K DKCIUTyaTalluu.

OtMmetka OTK

4 TAPAHTHUHHBIE OBSI3ATEJIBCTBA

["apanTUiiHBIE CPOKM JKCILTyaTallMd W XPAaHEHUS W IPOYME YCJIIOBHUS T'apaHTUHU
COCTaBHBIX YaCTeM KOMIUIEKTA JUIsi AaBTOMAaTUYECKOTO TUTPOBAHUS YKa3aHbl B
COOTBETCTBYIOIIMX PYKOBOJCTBAX 10 IKCIUTYaTallMU U NACIIOPTax.
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Ipuioxenue A
(O06s3aTenpHOR)

O0pabdoTka KpUBOM TUTPOBAHHUS U ONpe/ie/ieHHe TOYKH IKBUBAJIEHTHOCTH

ITocne 3aBCPIICHUA TUTPOBAHUA HA JUCILIICC 0T06paSI/ITC$I KpuBasi:

A. AAAM A J2A8. 16 mMELCH

C=a=k Pl-dx x1

B BepxHeil cTpoke 0TOOpa3siTcsi KOOPAMHATHI TOYKU MEpPeceueHuss KpPUBOM
TUTPOBAHUS C BEPTUKAIBHOM OChIO, & B HUYKHEH CTPOKE CUMBOJIBI ««—,—» U «D1 —
dx».

JlanpHeliiee onpencieHue TOYKM SKBHBAJIECHTHOCTH OCYILECTBIIETCS B TPHU
mara:

[ITar 1. Ilomck ydacTka KpPUBOM THUTPOBAHMS, BKIIOYAIOWIETO  TOYKY
DKBUBAJICHTHOCTH

[Mar 2. VYBenuueHue AeTaau3allMd Y4YacTKa KPUBOHM, BKJIIOYAIOLIETO TOYKY
AKBUBAJICHTHOCTH (ITPU HEOOXOTMMOCTH )

[ar 3. OnpeneneHue KOOPAUHAT TOYKH IKBHBAJIEHTHOCTU (3KBUBAJEHTHOI'O
00bEMa 1 3HAUEHUS CUJIBI TOKA)

Ilar 1. Ilouck y4yacTka KPHUBOIl THTPOBAaHHS, BKJIOYAIOUIET0 TOYKY
JKBUBAJIEHTHOCTH

CMecTuTe BEPTUKAIBHYIO OChb B CTOPOHY HM3J0Ma Ha KPUBOM TUTPOBAHMS.
CMmelleHrne OCyIECTBISAETCS CAEAYOIUMHI KHONKAMM:

R
&) ;
u — ¢ kpynHbIM maroM (10 nukcenei);
@ 51 @ — ¢ MeakuM 1marom (1 mukcens).

[Ipy 5TOM KOOpIMHATBI TOYKH IIEPECEUCHMS] BEPTUKAJIBHOM OCH C KPHBOHU
TUTPOBaHUsA OYIyT OTOOpaXaThCsl B BEPXHEH CTPOKE TUCILIES:
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A. 348Mn JA1. 24 mMeCH

C=a=k Pl-dx x1

CoBMecTHTE BEPTUKAIBHYIO OCh C U3JIOMOM KPHBOA:

A. 735Mn 235.853 MKCH

C=a=k Pl-dx x1

Ilar 2. YBeanueHue JeTAJM3AIUN YYACTKA KPUBOW, BKJIIOYAIOIIETO
TOYKY IKBUBAJIEHTHOCTH (IIPH HEOOXOAMMOCTH)

Jns pasmelnieHuss Ha JUCIUIEE MOJHOW KPUBOM TUTPOBAaHUS, COCTOSILEH W3
TOYEK, YUCIIO KOTOPBIX MPEBOCXOAUT KOJIMYECTBO NMUKCENEH NUCIUICS MO IMIWPHUHE,
mpuOOp aBTOMATHUYECKH CKUMaeT KpuByro. Jlius oOpaboTKM KPUBOWM W TOYHOTO
oTpeneeHUs] KOOPAWHAT TOYKH DSKBHUBAJIEHTHOCTH II€JIECOO0OpPAa3HO BBIBECTH HA
JMCIIEE TOJIBKO YYaCTOK KPUBOW TUTPOBAHMS C U3JIOMOM C BBICOKOM JI€Taau3aluen,
BKJTIOYAIOIINI BCE U3BMEPEHHBIE TOUKHU.

VBenuueHue JeTalu3alMyd  y4acTKa KpUBOM, HaWaeHHOro B mare |1,

BBO/A
OCYIICCTBIIACTCA ITOCIACAOBATCIbHBIMHU HAXATUAMHW KHOIIKH . HpI/I KaXXJ10M

HaXXaTUW JeTanu3anus OyAeT KpaTHO YyBEIMYHMBATBCA M CUMBOJ «X1» Oym;er
3aMCHATHCS Ha «X2», «X4» u T.a1. JIJI1 yMCHbBIIECHUS ACTATU3alliU HCIOJIb3yHTe

KHOIIKY @ .
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8. 755mMn 255.85 MkCM

{=2=2 0l-dx

5¢

B.735Mn 255.85 MkCm

{=>=> 01-dx

56

8. 755Mn 255.85 MkCmM

{=3=2 P1-dx %4

I[J'I?I HU3MCHCHU B A 0T06pa)KeHI/I$I pe3ylibTaTa TUTPOBAHUSA (CFJ'Ia)KeHHaH
TK

KpHBas WM OTACIbHBIE TOUYKHU) UCIIOJIB3YNTE KHOIIKY \

Ilar 3. Omnpenenenne KOOpIAUHAT TOYKH JKBHBAJIEHTHOCTH
(AKBMBAJIEHTHOT0 00bEMA M IJIEKTPUYECKOI MPOBOAUMOCTH)

Jns  ompeneneHuss  KOOPAUMHAT  TOYKM  DKBUBAJIEHTHOCTH  CMECTHUTE
BEPTUKAJIBHYIO OCh TakK, YTOObl OHA IepeceKala KPUBYID TOYHO B TOYKE H3JIOMA.
Cwmemienne ocu ¢ KpynHbIM maroM (10 mukceneil) OCymIEeCTBISICTCS KHOIKaAMHU

R
; @
u \‘; , ¢ MeakuM (1 nmukcens) — 51

KoopvHaThl TOYKM 3KBUBAJIEHTHOCTHU— 3HAYEHHUS IKBHBAJIEHTHOrO 00BbEMA U
AIEKTPUYECKON MPOBOJAUMOCTU — OTOOPA3ATCS B BEPXHEH CTpOKE JUCILIes:

A. 3@3Mn 237 .43 mMeCH

C=a=k Pl-dx
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3adukcupyiiTe pe3yabTaT U IPOU3BEAUTE TPeOyeMbIe 10 METOIUKE PACUETHI JJIs
IIOJIy4YE€HUsI KOHEYHOI'O PEe3yJIbTara aHaJINn3a.

Ecniu Ha KpuBOM THUTpPOBaHUS HMMEETCS HECKOJIbKO H3JIOMOB M TpeOyercs
OTIPEICNIUTh HECKOJBKO TOYEK SKBUBAJICHTHOCTH, BBITIOJTHUTE CJICAYIOIINE ACHCTBHS.
Ecau B mpaBoM HIDKHEM YIUIy JHUCIUIES] OTOOpa)KaeTcsi CUMBOJI YBEJIUYCHHS
AeTanu3annn («X2», «X4» u T.11.), HAKUMaNTe KHOTIKY MOKa HE 0TOOpa3uTCs

cumBonl «X1». Jlamee BwImosiHWTE mard 1-3, coBMemias BEPTUKAIBHYIO OCh Ha
IIEPBOM IIare CO CIEAYIOIINM HU3JIOMOM.

3aBepiinTe 00pabOTKy KPUBOM Ha)KaTHEM KHOIIKH .

Ipumeuanue — Obpabomky Kpusou mumpo8anusi MONCHO OOCPOUYHO 3A8EPULUMb

Ha 110boM wiaze Haxcamuem KHONKU
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IMpuioxenue b
(CnopaBouHoe)

Ioak/Il0ueHne TUTPATOPA K KOMIIBIOTEPY

[ToaxaroueHne TUTpaTopa K KOMIBIOTEPY HE SBIAETCS 00s3aTEeNIbHBbIM, TaK Kak
COOCTBEHHOE  MpOrpaMMHOE  OOecmedyeHue  TUTparopa  o0JajgaeT  BCEMHU
HEOOXOMUMBIMU  (QDYHKUUSAMU OOpabOTKM pe3yJbTaTOB THUTPOBAHUS, BKIIOYAs
audepeHIupOBaHNEe KPUBOM TUTPOBAHHUS W TMOUCK TOYKU SKBUBAJICHTHOCTH IIO
MaKCUMYyMY WJIM MUHUMYMY IHKa.

[ToakaroyeHne K KOMOBIOTEPY UCIOJIb3YETCS JJIs MOBBILIEHUS JETANU3aUUU [IPU
IIPOCMOTPE KPUBBIX TUTPOBAHUSA, & TAKXKE JUIsl COXPAHEHUS W pacledyaTblBaHHUs Ha
IPUHTEPE KPUBBIX TUTPOBAHUS.

VYcraHoBUTE Ha KOMIIBIOTEp IMporpamMMmMHOe obOecrnedeHust st paboThl ¢
TUTPATOPOM, JUIs uero 3arpysure ¢ oduimansHoro caita OO0 «DKOHUKC-DKCIEPT»
www.ionomer.ru ¢aiin «EXP2PR.exe» u 3anmycTuTe €ro Jjisi yCTaHOBKH ITPOTPaAMMBI.

Onucanue paboThl COAEPKUTCA B CIIPABOYHOM PYKOBOJCTBE MPOrPAMMBI.
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UT00BI MOTYYUTH KOHCYJIBTAIIUM O paboTe
TUTpatopa « TUTpuoH»
oOparanTech B
000 «IKOHHMKC-IKCIEPT»

110 TeseoHy:
(499) 600-23-45

WJIA 3JIEKTPOHHOM IMOYTE:
ionomer @ionomer.ru, ionomer @kbpauk.ru

www.ionomer.ru
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