IlepeyeHb BHIMOJTHSIEMBIX YCJIYT

Ne | HammeHoBaHMe yCayru HUcnonbzyemble METOAUKH Ilena IIpuopuretrHoe
YCJIyTH, HalnpaBJIeHHe
pyo.

1 | DOkcnepumeHTaIbHOE MeTtoanka n3MepeHus] IMITYTECHBIX 100000 | DHEproapPeKTUBHOCTS,
HCCIlefoBaHMe ChepudecKkoil | maBIieHMH MerabapHOTo Anuana3oHa C SHeprocoepexeHue,
JCTOHAIINK BOJOPOJIHO- MIOMOIIBIO TTb€30KBAPIIEBBIX U APYTUX siIepHast SJHEPTeTHKA.
BO3/IyLIHBIX cMecei JIATYHUKOB. Bezonacuocts 1

MertoMKa perucTpaniy B IUPOKOM MIPOTUBOJICHCTBHE
Jiarna3oHe napaMmeTpoB BOJH Teppopu3My.
JaBieHus], GpoHTa IUIaMEHH,

JIETOHAIMU U AETOHALIMOHHO-

MOAOOHBIX PEKMMOB B PEAaKIIMOHHO-

CIOCOOHBIX T'a30BBIX CMECSIX

2 | [Ipeun3noHHBIEC M3MEPEHUS MeTtoanka n3MepeHus: CKOPOCTH 100000 [lepcrieKTHBHEBIE BUIBI
CKOpOCTEH OBEPXHOCTEN JIBUYKEHUS TIOBEPXHOCTH C MOMOLIBIO BOOPY>KEHUSI, BOECHHON U
00pa3oB KOHACHCHPOBAH- uaTepdpepomerpa VISAR c CICIHANEHON TEXHUKU
HeIx BemecTB (500-5000 m/c) | HAHOCEKYHTHBIM pa3pemeHHeM

3 | [Ipeun3noHHBIC U3MEPEHUS MeTtoanka n3MepeHus! IMITYITECHBIX 100000 [lepcrieKTHBHEBIE BHIBI
CKOPOCTEH TOpPEHUs 1 JIaBJIeHNI MerabapHOTo IMana3oHa ¢ BOOPY’KCHHUS, BOCHHOH 1
ACTOHAIIMU PCAKIMOHHBIX TMOMOIIBIO MHE30KBAPUEBLIX U APYTUX CHeHHaHLHOﬁ TEXHUKHU
MaTepualioB Ha OCHOBE JIATYHUKOB.

MEXaHOAKTUBUPOBAHHBIX MeTOZ[I/IKa HU3MEPECHUA CKOPOCTU

KOMITIO3UTOB OKHCIUTECIIb- JABWKCHUS MOBEPXHOCTHU C IMOMOILBIO

roproyee unreppepomerpa VISAR ¢
HAaHOCCKYHJIHBIM Pa3pCIICHUEM

4 | DKCIepUMEHTAILHOE MeTtoauka perucTpaliy B IIHPOKOM 100000 BezomacHoCTh U
HCCIIEeOBaHNE pacIpocTpa- JlnanazoHe napamMeTpoB BOJIH MIPOTUBOJCHCTBHE
HEeHHUs c(hepruIecKoro JaBieHus, (PpoOHTa IITAMEHH, Teppopu3My.

(poHTa IUITAMEHH BOOPO- JIETOHAINU U AETOHAIIMOHHO- OHepro3¢HeKTUBHOCTS,
HO-BO3IYIIHBIX CMECEH B MOAOOHBIX PEKUMOB B PEaKIIMOHHO- SHEprocoepeKeHme,
o0beme 4-15 kyd.m. ¢ CIOCOOHBIX T'a30BBIX CMECSIX siIepHast SHEPreTHKA
PAacIoI0KEHHBIMU BHYTPU

HEro aKyCTHYeCK!

MOTJIOMIAIOIIUMH

DJICMCHTAMU

5 | DKcrnepuMEHTAIBHO € MeTtoarKa BEICOKOCKOPOCTHOM 100000 Be3zomnacHOCTh U
HccieJ0BaHNe CHEMKH B3PBIBHBIX TPOLECCOB. NPOTUBO/ICHCTBHUE
3aKOHOMEPHOCTEN MerouKa onpeaeneHust COCTaBOB TEppOpU3MY
BOCIUIAMEHEHHS ¥ TOPEHUS ra30BBIX CMECH I10 IIUPOKOMY Habopy
BOJIOPOZHO-BO3IYIIHBIX KOMITOHEHTOB.
cMmeceil B Oonmbmux odbeMax | MeToauKa perucTpanny B MIHPOKOM

JIara3oHe mapaMeTpoB BOJH
JlaBlieHus], (PpoHTa IIIAMEHH,
JIETOHAIMU U AETOHAIMOHHO-
MOJJOOHBIX PEKUMOB B PEAKI[MOHHO-
CHOCOOHBIX I'a30BhIX CMECAX

6 | DkcrnepumMeHTaIbHOE Metoarka U3MepeHHst pa3sMepoB 40000 OHepro3¢GHeKTHBHOCTS,
HUCCICOAOBAHUC OIITHYCCKUX U CaXXEBbIX HAHOYACTHUI] P TOMOIITH 3Heproc6epe>1<eHlde,
TEPMOJUHAMHNYICCKUX aHalin3a BpEMEHU CTiaja CUTHAJIOB AACPpHAA SOHEPICTUKA
CBOMCTB Ca’K€BBIX JIa3€pHO-UHAYLIUPOBAHHOMN
HaHOYaCTHII WHKaHIECIEHINH.

CHUHTE3UPOBAHHBIX ITPU
yJlapHO-TPYOHOM MUPOJIH3E
aleTHIeHa U STHJICHA.

Metoauka onpeneneHus napaMmeTpoB
ras3a 3a OTpa)XK€HHOH yAapHOH BOJHOI.
Metoauka onpeneneHus
MOTJIOMATEIBHOM CIOCOOHOCTH
Ca)KEBBIX HAHOUYACTHUI[ B BUJUMOH U
o6mmwkaeit K wactu ciektpa mnpu
MTOMOIIIM M3MEPEHHS CUTHAIOB
JIa3€pHO-UHAYLIUPOBAHHOMI
WHKAH/IECIICHITUH.




Mertoaunka ompeneneHust TeMIIepaTyphl
CyOJIMMAIN Ca’KeBBIX HAHOYACTHUI C
HOMOIIBIO C IOMOIIBIO HMITYJILCHOTO
JIa3epHOTO Harpesa.

7 | DxcriepuMeHTaIbHBIE MeTtoauka onpeneneHus 17500 OHeprospeKTHBHOCTS,
HCCIICOBAHMS MOSIBICHNUSA U | KOHLCHTPALMH TOTIOIAONIIX SHEprocoepexeHme,
yOBIIIH aTOMOB KHCIIOpOJa aTOMOB KHCJIOPOJa C HCIIOJIb30BAHUEM siIepHas SHEPreTHKA
IIPU PEAKLUIX 3TaHOMA, H- MPEIU3UOHHOTO METO/1a aTOMHOM
OyTaHoONIa ¥ TUMETIGHUPA C | PE30HAHCHOW a0COPOIIMOHHOM
aToMaMU KHCJIOpoJia 3a cnektpockonuu (APAC) B BakyyMHOM
YAapHBIMU BOJIHAMU. yinbTpaduonere Ha auHUM 130.5 HM.

Mertoauka onpezeneHus HapaMeTpoB
rasa 3a OTpaXCHHOHU yJapHOH BOJIHOM.
MertoauKa perucTpanuy SMUCCHOH-
HOTO M3ITY4EHHS B MOJICKYIIPHBIX
mosocax

8 | DkcmepuMeHTaIBHBIE MeTtoauka onpeneneHus OHepro’peKTHBHOCTS,
HCCIIEOBAHMS MOSIBICHNUSA U | KOHLCHTPALMH TOTIOIIAONIIX SHEprocoepexeHme,
yOBIIIH aTOMOB KHCIIOpOJa aTOMOB KHCJIOPOJa C HCIIOJIb30BAHUEM siIepHast SHEPreTHKA
IIpU peakuumsx 1,2-mpomano- | MPErU3MOHHOTO METO/a aTOMHOM
Jla ¢ aTOMaMH KHCJIOpOo/Jia 33 | PE30HAHCHOM abcopOIMOHHON
YAapHBIMU BOJIHAMU. cnextpockonuu (APAC) B BakyyMHOM

yinbTpaduosnete Ha auHuA 130.5 HM.
Merouka onpeeneHus apaMeTpoB
rasa 3a OTpa>XKCHHOU yZAapHOI BOJIHOM.
Mero/1Ka perucTpauuy YMUCCHOH-
HOTO M3ITY4EHHS B MOJICKYIISIPHBIX
nosocax

9 | UsmepeHus BpeMEHHBIX MeTtoanka n3MepeHus pa3MepoB 40000 OHepro’pHEeKTHBHOCTS,
npoduieit SKCTHHKINH, CaKeBBIX HAHOYACTHII IIPH TIOMOIIN SHEprocoepeKeHme,
SMHCCHU-a0COpOUH 1 aHaJIM3a BPEMEHHU CIaja CUTHAJIOB siIepHast SHEPreTHKa
pa3sMepoB YacTHUIl METOJIOM JIa3epHO-NHIyIUPOBAHHON
JINY Ha pa3auyuHbIX WHKaHJECLEHIINU.

BpEMEHaX pPeaKkHu MpH Merouka onpeeneHus apaMeTpoB

MUPOJIA3€E PA3INYHBIX rasa 3a OTpa)X€HHOM yJapHOU BOJIHOIA.

yraesoaopozaos (CH4, MeTtouka onpeseneHus

C2H2, 6en3on u cMeceit ¢ TTOTJIOIIATEIBHOMW CIIOCOOHOCTH

H2 u 02). Ca)KeBBIX HAHOYACTHI] B BUIUMON U
6mmkaeit K wactu ciektpa mnpu
MIOMOIIY U3MEPEHHS CUTHAJIOB
JIa3epHO-NHTyLIUPOBAHHOM
WHKaHIECICHIINH.
Mertouka onpeeneHus TEeMIIEepaTyphl
CyOJIMMAaIMN Ca)KeBBIX HAHOYACTHI] C
MOMOLIBIO UMITYJIbCHOTO JIa3ePHOTO
Harpeaa

10 | Usmepenue TemnepaTypHblX | MeToauka U3MepeHuUs BpeMeH 100000 OHepro3¢hGHeKTHBHOCTS,
3aBUCHMOCTE! BpeMeH MHJIYKLIUH BOCIUIAMEHEHHUS! TOILIHB, 9HeprocoepexeHue,
3aJIepKEK BOCINIAMEHEHUS HaxXOZSIIMXCS B ra30Boi (ase. siZiepHasi SHepreTHKa
TOIUIMB, HAXOSIMXCS B Mero/uKka onpeieneHus napaMeTpoB
ra3oBoi daze ra3a 3a OTpa>XeHHOU yJapHOH BOJIHOM.

Mertouka perucTpanuu
9MHCCHOHHOTO M3JTy4EeHUs B
MOJIEKYJISIPHBIX TIOJIOCaX

11 | M3mepenune cekTpoB Metoauka onpeneneHus napaMmeTpoB 20000 OHepro3¢pHeKTUBHOCTS,

JIa3epHO-NHLyIUPOBAHHOM ras3a 3a OTpPa)KeHHOW YAapHOW BOJHOM. sHEprocoepexeHue,

(roopecteHIN
MOJUAPOMATHYECKUX
YIIIEBOIOPOJIOB

Meronrka perucTpainuu CeKTpoB
Jla3epHO-UHAYLUPOBAHHOMN
(dmoopectieHIUN.

Meroauka perucTpaiuu
OMUCCHOHHOTO M3JIy4YCHUS B
MOJICKYJISIPHBIX TIOJIOCAX.

AACpHasd DHEPreTuka




12

W3zmepenne ckopoctn
JBIKECHUS (PPOHTA MIIAMEHH
ra3oBBIX CMECEH B coCyliax
Ppa3IU4YHON T€OMETPUH C
TIOMOIIBIO ONITHIECKUX
prOOPOB B IHUPOKOM
JUana3oHe JUTHH BOJH (0T
o6mmxHero ynsTpaduonera
JI0 5 MKM)

MeroKa BEICOKOCKOPOCTHOM
CHhEMKH B3PBIBHBIX IPOLECCOB.
Metoauka perucTpaiyy JBHKEHUS
(hpoHTa TITaMeHN B WH(PaKIIacCHON
obxacTi m3mydeHns (10 5 MKM)

60000

BesomacHocTs 1
TIPOTUBOICIICTBHE
TEPPOPUIMY

13

OOy4eHue aclupaHTOB,
npoBeJieHue y4eOHO-
HCCIe0BaTeIbCKUX padoT
Ha 060py/0BaHNH,
BxozsieM B YHY «Cdepa»

Metoarka BEICOKOCKOPOCTHOM
CHEMKH B3PBIBHBIX IIPOIECCOB.
Metoarka u3MepeHus pa3sMepoB
CaKEeBBIX HAHOYACTHI IIPH IOMOIIH
aHaJM3a BPEMEHH CIlaJl a CUTHAJIOB
JIa3€pHO-UHAYLUPOBAHHOMN
WHKAHAECICHIINH.

Meronrka U3MepeHus: CKOpOCTH
JBIDKCHUS IOBEPXHOCTHU C TIOMOILBIO
uaTepdpepomerpa VISAR c
HAHOCEKYHIHBIM pa3peIIeHHEM.
Mertoaurka onpeaeneHust KOHIIEHTpa-
I[UH MTOTJIOIIAOIINX aTOMOB OpoMa ¢
HCTIOJIb30BaHUEM MPEIU3HOHHOI0
METOJ]a aTOMHOU PE30HaHCHOM
a0COPOIMOHHON CTIEKTPOCKONUH
(APAC) B BakyyMHOM yJbTpaduoiere
Ha JiuHuU 154.065 M.

Mertouka onpeaeneHus
KOHIICHTPAIMH TTOTIOIAONIIX
moutekya CF2 ¢ ucnonp3oBaHueM
MPEIU3NOHHOTO METO/1a
MOJIEKYJISIPHOW PE30HAHCHOM
a0COPOIMOHHON CTIEKTPOCKONIUH
(MPAC) B ynbTpaduosnere Ha noyoce
251.9+0.5 aMm.

MeTtoauka omnpeesieH s TapaMeTpoB
ra3a 3a OTpa>XeHHOU yZapHOl BOJIHOM.
Mertouka onpeaeneHus
MOTJIOMATEIBHON CIIOCOOHOCTH
Ca)KeBBIX HAHOYACTHI] B BUANMOHU H
ommkaelt K wactu criektpa mpu
MIOMOIIY U3MEPEHHS CUTHAJIOB
JIa3epHO-UHIYLIUPOBAHHOU
MHKaHECICHIINH.

Meronuka onpeaeneHust
TEeMIepaTyphl CyOIMMAITHH CaXKEBBIX
HaHOYACTHII C TIOMOIIBIO
HMITYJIbCHOTO JIa3epHOT'0 HarpeBa.
MertoyKa perucTpanny B IHUPOKOM
JIara3oHe mapaMeTpoB BOJH
JlaBJlieHus], (PpoOHTA IITAMEHH,
JIETOHAIMU U AETOHAIMOHHO-
MOZOOHBIX PEKUMOB B PEaKIIMOHHO-
CIIOCOOHBIX I'a30BBIX CMECSIX.
Meronrka perucTpanuy CreKTpoB
JIa3€pHO-UHAYLIUPOBAHHOMN
(dmoopecuieHIUN.

Meronuka perucrpanuu
OMUCCUOHHOT'O U3JTYUYCHHUSA B
MOJICKYJIAPHBIX MMOJOCAaX.

50000

BbezonacHocTh u
MIPOTUBOACHCTBUEC
TEPPOPUIMY
[lepcrieKTUBHBIC BHIIBI
BOOPYXKCHUS, BOCHHOH U
CIIEINAIbHOU TEXHUKH
OHepro’peKTHBHOCTS,
SHeprocoOepexeHue,
siIepHas SHEpreTuKa

14

OOyueHne CTyIeHTOB,
IpoBeJieHue yueOHo-
HCCIIeIOBATENBCKHUX PadoT

Meroaunka BHICOKOCKOPOCTHOM
CHEMKH B3pPBIBHBIX MPOLIECCOB.
Meronrka u3MepeHus pasMepoB

25000

Bbe3omnacHocTh 1
MIPOTUBOICHCTBHE

TEPPOPHU3MY




Ha 060py0BaHNH,
BxomsmeM B YHY «Cdepa

CaKEeBBIX HAHOYACTHI IIPH IOMOILIN
aHaJM3a BPEMEHH CIaJl a CUTHAJIOB
JIa3epHO-UHIYIIUPOBAHHON
WHKAHAECICHIINH.

Meronrka U3MepeHus: CKOpOCTH
JBIDKCHUS TIOBEPXHOCTHU C IOMOIIBIO
uarepdpepomerpa VISAR c
HAHOCEKYHIHBIM pa3pelieHHEM.
Merouka onpeaeneH s KOHIEHTpa-
MY TIOTJIOIIAIONINX aTOMOB Opoma ¢
UCIIOJIb30BAaHUEM MTPEL3HOHHOTO
METO/1a aTOMHOI Pe30HaHCHOW
a0COpOIMOHHON CIIEKTPOCKOIINU
(APAC) B BakyyMHOM yJbTpaduoiere
Ha uEAn 154.065 HM.

Meroauka onpeneneHus
KOHIICHTPAIMH TTOTIOIIAOIIIX
monexyn CF2 ¢ ucronp3oBaHnEM
MPEIU3NOHHOTO METO/IA
MOJIEKYJISIPHOW PE30HAHCHOM
a0COPOIMOHHON CTIEKTPOCKONIUH
(MPAC) B ynbTpaduosnere Ha noyoce
251.9+0.5 aMm.

Merouka oIpeaeIeH s apaMeTpoB
rasa 3a OTpaXeHHOH yJapHOH BOJHOM.
Mertouka onpeaeneHus
MOTJIOMATEIBHON CIIOCOOHOCTH
Ca)KeBBIX HAHOYACTHI] B BUANMOH U
ommkaeit K wactu criektpa mpu
MIOMOIIY U3MEPEHHS CHUTHAJIOB
JIa3epHO-UHIYLIUPOBAHHOU
WHKaHECICHIINH.

Mertonuka onpeneneHus
TEeMIIepaTyphl CyOIMMAITHH CaXKEBBIX
HAHOYACTHII C TOMOLIBIO
UMITYJIbCHOTO JIa3epHOT'0 Harpesa.
MertoiKa perucTpanny B IHPOKOM
JIara3oHe apaMeTpoB BOJH
JlaBlieHus], (PpoHTa IITAMEHH,
JIETOHAIMU U AETOHAIMOHHO-
MOZOOHBIX PEKMMOB B PEaKIIMOHHO-
CHOCOOHBIX I'a30BBIX CMECSX.
Mero1Ka perucTpanuy CrieKTpoB
JIa3epHO-UHIYLIUPOBAHHON
(dmroopecuieHUm.

Meroauka peructpanuu
OMUCCHUOHHOI'O U3JTYUCHUS B
MOJIEKYJISIPHBIX TIOJIOCAX.

[lepcriekTBHBIE BUIIBI
BOOPY’KEHHMSI, BOCHHOU U
CHELUAIbHON TEXHUKU
OHeprospeKTHBHOCTS,
sHeprocoepexeHue,
siIepHas SHEepreTuKa




