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Komnerenmus:

[1K-3 - Cnoco6eH npoBOAUTH aHAJIN3 COBPEMEHHBIX MPOEKTHBIX PEIICHUH MPHU TPo-
EKTUPOBAHUH TEXHOJIOTHYECKOTO 000pyA0BaHUs HedTerazonepepadoTKH.

NHauKaTopbl TOCTHKEHUS] KOMIIETEHIIMH:

ITK-3.1- 3HaeT 0OCHOBHBIE MPOIECCHI, MPOTEKAIOITNE B 000PYT0BAHUH, UX KOHCTPYK-
UU; METOJIbI 00pa0OTKM MH(OPMALIMK U aHATU3a JAHHBIX IPU MPOSKTUPOBAHUU TEXHOJIO-
THYECKOT0 000pyAOBaHUs HePTEera3onepepadoTKH.

[1K-3.2 - YMeer pa3OuBaTh KOHCTPYKIUHU Ha y3Jbl, COOPOYHBIE €IUHUIIBI U JETalH,
YCTaHABJIUBATh UX B3aMMOJICHCTBUE U BIHUSHUE HA TEXHOJIOTUYECKUHN TIPOIECC.

[1K-3.3 - Brnageer HaBpIKaMy aHalIM3a KOHCTPYKTOPCKUX PELICHUN MPU MPOEKTUPO-

BaHUU TEXHOJIOTHYECKOTO 000pyoBaHus HedTerazonepepaboTKH.

Huouxa- Dmanvt hopmuposanus 6 npouecce 0c60eHUs OUCUUNTUHDL
mopul 00- (ykazamw éce memwl u3z PI1J])
cmusice- Jexyuu Ilpakmuue- | Jlabopamop- Kypcosoi Haumenosanue oyenou-
HUA KOM- CKue Hble 3aH - npoexkm (pa- 1020 cpedcmea
nemenyuu 3aHAmMuUA mus ooma)
TIK-3.1 Temw 1, 2, 3, | He npeoy- Temwnt 1, 2, 3, He npeoy- Omuem no nabopamop-
4,5, 6 cmompenwvt | 4, 5, 6 cmompenl HbLM padomam, IK3ame-
HAYUOHHbLEe OUlembl
I1K-3.2, Temw 1, 2, 3, | He npeoy- Temwnt 1, 2, 3, He npeoy- Omuem no nabopamop-
4,5, 6 cmompenwvt | 4, 5, 6 cmompenl HbLM padomam, IK3ame-
HayUoOHHbLe Ounemol
IIK-3.3 Temwt 1, 2, 3, | He npedy- | Temot 1, 2, 3, He npeoy- Omuem no nabopamop-
4,5, 6 cmompenwvt | 4, 5, 6 cmompenl HbIM padomam, IK3ame-
HauuoHHbIE OUuembl

IlepedyeHb O1LIEHOYHBIX CPEJCTB MO AMCHUIINHE (MOTYJII0)

YTEHO)

OLeHOYHBIE CPEeICTBA Kon-Bo Min, 6amioB Max, 6amioB
(6a30BBII YPOBEHB) (TIOBBITIICHHBIH YPOBCHB)

JlaGopaTtopHas pabora 6 36 54

DKx3amMeH 1 24 40

Urtoro: 60 100

IxaJjia oneHUBaHUA

Iud- |Beipake-| CmoBecHoe Kputepuu olileHKM HHAMKATOPOB JOCTHXKEHUS
poBoe | HuHE B BEIPKCHHE npu HopMe KOHTPOJIS «IK3aMECH»
BBIpa- | Oayiax:
JKEHHE

5 87 - 100 | Otnmuno (3a- | OTIeHKA «OTIIMIHOY BBHICTABIISICTCS CTYACHTY, €CITH TEOPETHICCKOE CO-

Jep>KaHle Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOenoB; McuUepIbIBa-
IOLIE, TOCIIEI0BATENBHO, YETKO U JIOTHYECKH CTPOWHO H3JIaraeT MaTe-
puat; CBOOOIHO CIIPABIISIETCS C 3a/Ila4aMHu, BOTIPOCAMH U IPYTHMHU BU-
JaMHU TPUMEHEHUs 3HAHWI; UCTIOIB3yeT B OTBETE JOIOJIHUTEIbHBINA
MaTepual Bce MPeayCMOTPEHHBIE TPOTPaMMON 3a/IaHUS BHITIOIHEHBI,
Ka4eCTBO MX BBIIMOJIHCHUS OIICHCHO YMCIIOM 0aJlIOB, OJIM3KUM K MaK-
CUMaJIbHOMY; aHAJIM3UPYET MOIYICHHBIE PE3YIbTaThl;, TPOSIBIISET Ca-
MOCTOSITEJIFHOCTh TIPY BHITIOJIHEHUH 33/TaHUHT




4 74 - 86

Xoporio (3a-
YTEHO)

OrneHKka «XOpOLIOY BBICTABISIETCS CTYACHTY, €CIIU TEOPETUUECKOE CO-
Jiep>KaHle Kypca OCBOEHO TOJTHOCTHIO, HEOOXOJUMBIE MPaKTUIECKHE
KOMITETCHIIMU B OCHOBHOM C(OPMHPOBAHBI, BCE TPEIyCMOTPECHHBIE
mporpaMmmoii 00ydeHUs y4eOHbIC 3aJaHHs BHITIOJHECHBI, KAYECTBO UX
BBITIOJTHEHHUS IOCTATOYHO BbICOKOe. CTY/IEHT TBEpAO 3HAET MaTepral,
TPaMOTHO U TIO CYIIECTBY HM3JIaraeT ero, He OMyCKas CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC.

3 60 -73

VY noeneTBopH-
TEIBHO (3a-
YTEHO)

OreHKa «yTOBJICTBOPUTEIIBHOY» BBICTABIISICTCS CTYICHTY, €CITH TEOpe-
TUYECKOE CoJIep)KaHue Kypca OCBOEHO YaCTUYHO, HO MPOOEIbl He HO-
CAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO IPETyCMOTPEHHBIX
MPOrpaMMOii 33J]aHUH BBITIOTHEHO, HO B HUX UMEIOTCS OUTHOKH, TIPU
OTBETE Ha IMOCTABIEHHBIH BOIIPOC CTYACHT JOIMYCKAeT HETOYHOCTH,
HEJOCTAaTOYHO MPaBMIbHBIE (POPMYIHPOBKH, HAOIIOJAIOTCS HapyIIIe-
HUS JIOTHYECKOW TOCTIEIOBATEILHOCTH B M3JIOKEHUU TPOTPAMMHOTO
MaTepuaia.

2 Hxe 60

Heynosnerso-
PUTEIHHO
(HE 3auTeHO)

OreHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH
HE 3HAeT 3HAUYMTENFHOW YacTH MPOrpPaMMHOT0 MaTepHalia, I0ImyCcKaeT
CYLIECTBEHHbIE OIIUOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyIHECHUAMHU
BBHITIOJTHACT TMpakTHYeCKHe paboThl, HEOOXOAMMBIC TNPAKTHYCCKHE
KOMIETEHIINN He c(pOpPMHUPOBaHBI, OOJIBIIMHCTBO MPETyCMOTPEHHBIX
nporpaMMoii 00y4eHus! yueOHbIX 33laHUil HE BBIIIOJIHEHO, Ka4eCTBO
MX BBITIOJIHEHHSI OLICHEHO YMCIIOM 0aJIJIOB, OJIM3KUM K MUHUMAaJIbHOMY

KpaTkasi XapakTepucTHKA OIIeHOYHBIX CPeACTBA

HaumenoBanue orie-
HOYHOI'O Cpe/ICTBa

KpaTKa}I XapaKTCpUCTHUKA OLICHOYHOT'O CPpCACTBA HpCI[CTaBJ'IeHI/Ie o1 -

HOYHOT'O CPEIICTBA B
dhonme

JlaGopaTopHas
bora

pa-|{3Tto BuI yaeOHOM pabOTHI, IIEIbI0 KOTOPOH SBIIIETCS H3Y- | TeMbl 1abopaTopHBIX

yeHue (UCCIeI0BaHUE, U3MEPCHHE) XapaKTePUCTHK J1a00-|padoT, KOHTPOIbHBIE
paToOpHOTO 0OBEKTA. BONIPOCHI IO TeMe J1abo-
ens mabopaTOpHBIX 3aHATHHA: OCBOCHUE HM3ydaeMOi |paTopHOM paboThI, BO-
y4eOHOW MUCIUIUIMHBL, TPUOOPETCHNE HABBIKOB IPAKTHU- [TIPOCHI K KOJUIOKBUYMY
YECKOT0 MPUMEHEHHS 3HAHWH YIeOHOM TUCITUTUTUHEI (JTUC-
[UATIINH) C UCITOJIH30BAHUEM TEXHUYCCKIX CPEIICTB U (HITH )
obopynoBaHUs




MuHHCTEPCTBO HAYKU U BBICIIET0 0Opa3oBanus Poccutickoit denepanu
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(denepabHOro roCyAapCTBEHHOTO OIO/I)KETHOTO 00Pa30BATENBLHOTO YUPEXKICHUS
BBICIIIET0 00Opa30BaHUs
«KazaHckuil HalMOHAJILHBINA UCCIIEI0BATEIbCKIUI TEXHOJIOTNUECKUT
YHUBEPCUTET

@PakynapTeT MEXaHUYECKUN
Kadeapa nmpoiieccoB u anmapaToB XUMHUYECKUX TEXHOJIOTUN

VY4eOHBIM MIIaHOM 10 HampaBiieHHuto ToAroToBku 15.03.02 TexHomoruueckue
MAaITuHBI ¥ 000PYAOBaHHE /IJIs1 00YYAIONUXCS IPETYCMOTPEHO IPOBEICHNE JTabopa-
TOPHBIX 3aHsATUM N0 AucuuruinHe b1.B.05S  OcHOBBI TMAPABIUKMY.

JlaGopatopHbIe 3aHATHS 110 AUCITUTLIINHE IPOBOJIATCS B CIICIIUATIBLHO 000pYI0-
BaHHBIX JIAOOPATOPUSIX C MPUMEHEHHEM HEOOXOAUMBIX CPEACTB 00ydeHus: JJabopa-
TOPHOTO 00OpyAOBaHUs, OOpPA3IOB JJIsl UCCIAEIOBAHUM, METOIUYECKUX TOCOOUM.
[lens mpoBeaeHust 1abOpaTOPHBIX padOT - MPAKTUYECKOE OCBOECHUE TEOPETUYECKUX
MOJIO’KEHUH JIEKIIMOHHOTO MaTepualia, a TakKe BbIpabOTKa CTyJACHTAMU ONPE/IeTICH-
HBIX YMEHHUH U HaBBIKOB CAMOCTOSITEILHOT'O SKCIIEPUMEHTHUPOBAHUSI.

JladoparopHasi pab6oTa Nel. Onpedenenue 2cuopocmamuyecko2o 0asneHusl

[IpuBoasTCS TEOPETHUECKUE BONPOCHI JUIs MOATOTOBKH K J1a00OpaTopHOil paboTte

1. [lonsiTrie naBACHUS KUIAKOCTH, €AMHULIBI U3MEPEHUS TABICHMUSL.

2. 'eoMeTprUUECKUi, Tb€30METPUUYECKUH, IOJHBIA TUAPOCTATUIECKUMN HATIOP.

3. OCHOBHOE ypaBHEHHE T'UIPOCTATUKH 3aKOH [lackais.

JlaGopaTopHasi pab6ota Ne2. Onpeoenenue pexcuma meueHus 600bl 8 YUIUH-
opuueckotl mpyoe

[IpuBoaATCSA TEOPETUYECKUE BOIIPOCHI I MOJArOTOBKH K J1a00paTopHOil paboTe

1. PexxuMBbI TeueHMs )KUJIKOCTH, onbIT PeliHobaca.

Jladoparopnasi pa6ora Ne3. Onvimuasn demoncmpayus ypasrnenus bepuynnu

[IpuBoasTCS TEOPETUUECKUE BONPOCHI JUIs MOATOTOBKH K J1a00opaTopHOil pabote

1. CxopocTHOI Hanop, NOJIHBIN THIPOIMHAMUYECKUI HATIOP.

2. YpaBuenue bepHysui 1151 HA€aIbHOM U peaTbHOM KUIKOCTH.

JlabopaTtopHnasi pa6ora Ned, Mccredosanue npoyecca menionepeoaiu

[IpuBoasTCS TEOPETUUECKUE BONPOCHI JUIs TIOATOTOBKH K J1abopaTopHOii paboTte

1. Teronepenaya yepes MIOCKYIO CTEHKY.

2. KoaddunmeHnt temonepenayu mpu TeII000MEHE KUJIKOCTh-KUKOCTh Ye-
pe3 CTEHKY.

JlaGopaTopHasi padora NeS. Pexkmugpuxayus

[IpuBoaATCSA TEOPETUUYECKUE BOIIPOCHI I OJArOTOBKH K J1a00paTopHOil padoTe

1. Ileproguueckas pektudukaiysi OMHAPHBIX CMECEH.

2. Onpeenenyie Yncia TEOPETUYECKUX CTYTIEHEW KOHTAKTa HacaJJOYHOM PEKTH-
(bUKaIMOHHON KOJOHHBI IEPUOIUYECKOTO JCHCTBUS.



Martepuanbl 1a00paTOPHBIX padOT MPUBEACHBI B METOAMYECKOM YKa3aHHH,
pazpaboranHom Ha kadeape [TAXT:

1. JJaGopaTopHbIii TPAKTUKYM 110 MEXAHUKE JKUJIKOCTHU U ra3za: ydeOHOe MMoco-
oue / J1.H. Jlateimos, M.I". I'apunos. — CankTt-IleTepoypr: CBoe uznarenbctso, 2019.
- 104 c.

2. JIJaGopaTopHbIl MPAKTUKYM 110 MacCOOOMEHHBIM MpoIeccaM: yueOHoe To-
cooue /M.I'. T'apunos, JI.H. JlatemoB-Cankt - IletepOypr: CBoe u3maTenncTBO,
2021.-92 c.

Kpurtepun onieHKu J1adopaTopHbIX padoT

[Ipu moaroroBke k JaboparopHoit padbote no aucuuminae b1.B.04  OcHoB.-
HbI€ IIPOLIECCHI U aNMapaTthl U anmnapaTbl XUMUYECKUX TEXHOJOTUN CTYJIEHT JOJKEH
BBINIOJIHUTD CIEAYIOIINUE BUIBI pa0OT:

MunumMajbHbIid | Makcumaib-
Buasl pador .
0as HbII 0aJu1

CamocrosiTenbHasi mpopaboTKa TeopeTHyie- 1 1
CKOI'0 MaTepuasa K J1abopatopHoi pabore
O3HaKOMIIEHHE C YCTAaHOBKOM, IprOOpOM,
METOJMKON BBIMIOJHEHHUS JIabOpaTOpHOU 1 1
paboThI
Brinonnenne HEOOXOIUMOTO  3SKCHEPU- 1 7
MEHTa
OO0paboTka pe3ynbTaTOB WCCICIOBAHNUSA, ) 3
MOCTPOEHHE TpadUKOB
AHanu3 pe3ysibTaToB UCCIEI0BAHUS U BbI- 1 )
BOJI 110 paboTe

UTOIO : 6 9

Takum oOpa3om, kaxkaas 1abopaTopHasi padoTa OLIEHUBAETCI MUHUMYM B 6 Oa-
JIOB, MAKCUMYM B 9 6asioB.



MunncrepcTBo 00pasoBanus u Hayku Poccuiickoit @eneparmn
HmxHexaMCKiii XUMHUKO-TEXHOJIOTHIECKIA HHCTUTYT ((riran)
(enepaIbHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTENFHOTO YUPEXKICHHS BEICIIIET0 00pa3oBa-
Hus «KazaHCKUM HalMOHATIBHBIM UCCIIE0BATEIbCKUM TEXHOJIOIMUYECKUM YHUBEPCUTETY

@axyybTeT MEXaHUYECKUI
Kagenpa nporeccoB 1 annapaToB XUMUYECKUX TEXHOJIOT U

HanpaBneHMe HOJATOTOBKH: 15.03.02 TexHONMOrMYECKHE MAIIUHBI U 000PYAOBaHUE

[Ipo¢wie TOArOTOBKH: O6opyznoBanue HedrerazonepepabOTKH
Cemecrtp:

YTBEPX/IAIO

3aB. kadempoit J.H.JIaTsImmoB

« » 2023 r.

JK3aMeHallMOHHBIH Omier Nel
b1.B.05 OcHOBBI THAPABIUKHI
1. ®u3nueckne cBOMCTBA JKUAKOCTEH HAa MPpUMepe IVIOTHOCTH, YAeJIbHOr0 00bema,
BSA3KOCTH, IOBEPXHOCTHOI'0 HATSKEHUSI.
2. JlJamuHapHbIii pe:xxuM ABukenusi. @Popmyaia lapceu.

JK3aMeHAllMOHHbIE BOIPOCHI

1. ®uszuyeckne CBOMCTBA KUAKOCTEN HA MPUMEPE IIIOTHOCTH, YAEIBHOTO 00b-
€Ma, BSI3KOCTH, HOBEPXHOCTHOTO HATSKEHHUSI.

2. ITpuGopsb! 1 U3MEPEHHUSI TaBJICHMUS.

3. 'mapocratuyueckoe JaBJIEHHE U €ero cBoMcTBa. Pu3znueckuii cMbici. Pazmep-
HOCTb B CHCTEMHBIX 1 BHECUCTEMHBIX €JIMHUIIAX.

4. Iuddepennmanbapie ypaBHEHHS paBHOBECHS Dmepa.

5. OCHOBHOE ypaBHEHUE TUAPOCTATHKHU.

6. IIbe3omeTpuyeckas U NpUBEACHHAS BbICOTHI, BAKYyM, HAIIOP U yJI€TIbHas 0-
TEHIIMaIbHasl SHEPIUSL.

7. OTHOCUTEIBbHBIN U a0COJIIOTHBINA HOKOH KUIKOCTH.

8. IInaBanue ten. [ImaByuects. Tpu nentpa. 3akoH Apxumena. OCTONYUBOCTD
IJIaBAIOLLETo Tea.

9. 3akoH Ilackans u ero mpakTH4eCKOE MIPUMEHEHHUE.

10. Cuna naBieHus KUJIKOCTH Ha IUIOCKYIO CTEHKY. LleHTp naBieHus.

11. Cuna naBneHus KUJKOCTH HA KPUBOJMHEWHYIO CTEHKY. LIeHTp naBiieHus.

12. Dnropbl THAPOCTATUYECKOTO JABJICHUS HA IJIOCKHME W KPUBOJWHEHHBIE
CTEHKH (OIpeeTICHNE LIEHTPA TaBICHHUS ).

13. [loHATHE O CTPYIUATON MOJIENN MTOTOKA.

14. YpaBHeHUE NOCTOAHCTBA PACcX0/a JJisl YCTAHOBUBILETOCS IBHXKEHUS JKU/I-
KOCTH

15. YpaBuenue beprymnm i aeMeHTapHOW CTPYHKHU UACATBHOMN KUAKOCTH.

16. YpaBHenue bepHymum Ui 2J€EMEHTAPHON CTPYWKH PEaTbHOM KUIKOCTH.
['eomeTpuueckas MHTEpIpeTasl ypaBHEHNU bepHyum.



17. YpaBuenue bepnyiuu 1151 MOTOKA BSI3KOM HKUJIKOCTH.

18. I[IpakTyeckue NpuIoKEeHNs ypaBHEHU bepHyIIM 1151 OpenesIeHus CKO-
POCTH M pacxo/ia )KUJIKOCTH.

19. YpaBHeHHE paBHOMEPHOIO IBUKEHUS KUJIKOCTH (popmyna [lle3n).

20. 'mapaBanyecKuii U Mb€30METPUUECKHUI YKIIOH.

21. Pexumbl IBH>KEHUS BA3KOM KUAKOCTU. Yuciao PeliHonbIca U ero Kputruye-
CKHME 3HAYEHHUSI. DMIOPBI CKOPOCTEM.

22. Jlamunapuslii pexxum 1BrxeHus. @opmyna lapcen.

23. JIBr>keHue KUJKOCTU YEPE3 ILUIOCKYIO IIEITb.

24. TypOyJIeHTHBIN PEXUM JBUKEHUS KUIKOCTH.

25. T'umpaBaudecku riaaJKue v mepoxoBaTeie TpyOsI. [lynbcarmus ckopocTeit u
OCpPEHEHHAsl CKOPOCTb.

26. Knaccudukanus noreps Haropa.

27. IloTepu Hamopa Ha MECTHBIE CONPOTUBIIEHUS (BHE3AITHOE PACIIUPEHHUE).

28. Tlorepn Hamopa Ha MPEOAOJIEHUE CUJI TPEHUS, omnpenenaeHue Koshduim-
€HTa T'UIPaBINYECKOrO TPEHUS PACUETHBIM ITyTEM.

29. OcHOBBI pacueTa TPyOOIPOBOIOB.

30. Pacuet TpyOONpoOBO/ia ¢ HEMPEPHIBHBIM PACX0JIOM 10 €0 JIJTUHE.

31. Pacuer pa3BeTBIEHHOTO TPYOOIPOBOIA.

32. Pacuet ruipaBInyecK KOPOTKUX TPYOOIPOBO/IOB.

33. Pacuer cudonnoro Tpyborposoja.

34. I'uapaBnuueckuil yaap B TpyOOIpoBoOIax

35. UcTedeHne )XUIKOCTH Yepe3 OTBEPCTUS (MCTEUEHUE KUKOCTH Yepe3 Ma-
JIbI€ OTBEPCTHUS B TOHKOM CTEHKE).

36. McTeueHne )KuIKOCTH U3 HACaIKOB.

37. VcteueHue )KUAKOCTU Yepe3 OOJIbIINE OTBEPCTHUS.

38. IIpomOMmKUTENBPHOCTh ONOPOKHEHHSI PE3EPBYapoOB IPHU IEPEMEHHOM
HaIope.

39. Hacocsl. Haznauenne u knaccudukamusi. OCHOBHbIE pabodne mapameTphl.

40. ITopuHeBbie Hacochl. Y cTpoiicTBO. Co3naBaemslii Hanop. [Ipon3BoauTens-
HOCTb. [loTpebdiisemast MOIIHOCTb.

41. Bo3ayuiHble KOJIIAKH.

42. SlpneHne KaBUTAIUU.

43. BoonoabeMHBIE YCTPOMCTBA.

44. YpaBHeHUE IIEHTPOOSKHBIX MAIIMH Diljiepa (TEOPETUUECKUI HAMOp IeH-
TPOOEKHOTO HAcoca).

45. [Ipou3BOAUTENILHOCTD IIEHTPOOEKHOTO HAcOCa. 3aKOHBI MPONOPLIHUOHATb-
HocTH. Paboyas xapakrepucTrka Hacoca.

46. LlentpoOexubie Hacockl. Kiaccudukanus 1EeHTPOOEKHBIX HACOCOB.
Y CTpOMCTBO M MPUHLIMI IEUCTBHUS. J{eCTBUTENBHBIN HAIIOP HACOCA.

Kpurepuu oneHky Ha IK3aMeHe
MaxkcruManbHOE KOJMUECTBO 0ayuioB 3a 3k3ameH 40: MakCUMallbHOE KOJH4Ye-
CTBO 0aiyioB 3a mepBblil Bompoc 10, MakCUMallbHOE KOJUYECTBO OaJIOB 32 BTOPOii



Bompoc 20, MaKCUMaIbHOE KOJUYECTBO OA/NIOB HA OTBETHI 2 JTOMOJHUTEIBHBIX BO-
npocos 10.

MuHuMaNbHOE KOJIMYECTBO 0aJUIOB 32 AK3aMeH 24: MUHUMAJIbHOE KOJIUYECTBO
OaJJIOB 3a MEpBBIM Bompoc 6, MUHMMAaJbHOE KOJIMYECTBO OasioB 3a BTOPOH BO-

npocl2, MUHUMAaJIbHOE KOJIUYECTBO OAJIJIOB HA OTBETHI 2 IOMIOJIHUTEIBLHBIX BOIIPOCOB
6.
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