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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TK-2 Crioco6HOCTh y4acTBOBATh B MPOEKTUPOBAHUH BOJONIOATOTOBUTENBHBIX U

BOJIOOYMCTUTENIbHBIX YCTAHOBOK M CUCTEM C MCIIOJIb30BAaHUEM CEPUITHOIO 000pyA0BaHuUs
NJI-1 BeiOupaet coBpeMEeHHbIE TEXHOJIOTUH MOATOTOBKHU BOJIbI U TOILTMBA JJIsI
UCIIOJIb30BaHUs B SHEPIreTUUECKUX YCTaHOBKAaX

N BKJIFOYACT.
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: CmemmanHas Gopma
1. XKunknre HeoJHOPOIHBIE CHCTEMBI 1 OCHOBHBIE TIporiecchl pasaenenus (Kommoksuym)
2. Ocaxnenue. Ero Bunbsl. OcHOBHBIE 3ak0HOMepHOCTUH. O0OpYyI0BaHUE JUISl peaTn3aliu
(Konmnoksuym)
3. IlceBnooxxmxenue u nepemerinpanne. OCHOBHbIE 3aKOHOMepHOCTH. OOopyioBaHME AJIs
peanuzanuu (Komnoksuym)
4. ®unptpoBanue. Ero Buapl. OcHOBHbIE 3akoHOMepHOCTU. O0OpyI0BaHKE /TS peau3alum
(Komnoksuym)

BPC aucuuniavHbl

I cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

HNunekc KM- | KM- | KM- | KM-

Paznen aucrunianHbl KM: 1 2 3 4

Cpox KM: 4 8 12 16

)KI/II[KI/Ie HEOOAHOPOAHBIC CUCTEMBI 1 OCHOBHBIC ITPOLECCHI
pazzeneHust

XKunkrie HeoJHOPOAHBIE CUCTEMbI U OCHOBHBIE MTPOIIECCHI
pasneneHus

Ocaxnenue. Ero Buasl. OCHOBHBIE 3aKOHOMEPHOCTH.
OO6opyaoBaHue I peaTn3alun

Ocaxnenue. Ero Bugsl. OCHOBHBIC 3aKOHOMEPHOCTH.
OO6opyaoBaHue I peaTn3alun

OunbrpoBanue. Ero Buabl. OCHOBHBIE 3aKOHOMEPHOCTH.
OO6opyaoBaHue I peaTn3alun

OunbrpoBanue. Ero Buabl. OCHOBHBIE 3aKOHOMEPHOCTH.
OO6opyaoBaHue I peaTn3alun

[ceBnooxkeHue u nepemenirBanne. OCHOBHbBIE
3akoHOMepHOCTH. OO0y I0BaHKE JIJIsl peaTH3alluK

[IceBnooxmxenue u nepememnBanne. OCHOBHbIE
3akoHOMepHOCTH. O0OpyIOBaHUE ISl peaTn3auu

Bec KM: 10 40 40 10




$O61mas yacte/J{j1st IPOMEKYTOUHOM arTecTanund



COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE

[1K-2 N-1nk-2 BriGupaet | 3naTh: Kuakre HEOTHOPOAHBIE CUCTEMBI U OCHOBHBIE IPOLIECCHI PA3/ICIICHUS
COBPEMEHHBIE TEXHOJIOTUU | MexaHu3Mbl punbTpoBanus; | (KommokBuym)
MOATOTOBKU BOJIbI U | ocHOBHBIE mporecchl v BUabl | Ocaxaenue. Ero Buasl. OcHOBHBIE 3aKOHOMEpHOCTH. O00pyI0BaHUE HJIs
TOTLIINBA ig | 000pyIOBaHUS peanuzanuu (Komamoksuym)
HCIIOJIH30BaAHUS B | MPUMEHSIEMBIC TS OunbtpoBanue. Ero Buabl. OcHOBHBIE 3akoHOMEepHOCTH. O00pyAOBaHNE
SHEPreTHYECKUX ¢bunbTpoBaHUs; HoAXoAbl K | ans peanu3anuu (Komioksuym)
yCTaHOBKAax nabopaTopHOMY [IceBnooxmxenne u nepemeninBanre. OCHOBHBIE 3aKOHOMEPHOCTH.

MO/ICJIMPOBAHUIO TPOIIECCOB
¢bunpTpoBaHus; 0a30BBIC
KPUTEPHUH TSI CPABHEHHUSI
paboTOCIIOCOOHOCTH U
1enecoo0pa3HoCTH
BO3MOXKHBIX TEXHHUECKHX
peIIeHMI TS 3a71a4
¢$buIbTpOBaHUS B
KOHKPETHBIX YCIIOBHSIX
JKCIUTyaTaluu 00J1acTh
MPUMEHEHHSI U Ha3HAYCHHE
TEXHOJIOTHI 1
o0opynoBaHUs AJst
¢buabTpOBaHUSA
MPUHITUTTHATIBHBIC TTOIX OB
K 00ecreyeHnIo
PaBHOMEPHOCTHU
pacrpeieneHus TOTOKOB

O6opynosanue st peanusanuu (Komnmoksuym)




XKHUJIKOCTH TIO TTOTIEPEIHOMY
CCUCHHIO aIlapaToB
3aKOHOMEPHOCTH Tpoliecca
TICEBIO0XKIDKEHUS U
MePEMEIITUBAHUS U TTIOIXO/IbI
K UX MOJICITUPOBAHUIO
OCHOBHBIC BH/IBI
o0opyoBaHUs
MIPUMECHSIEMBIE JIJIS
TICEBIO0KIDKECHUS
MEXaHU3MBbI OCKICHUS
OCHOBHBIE MTPOIECCHI U BUIBI
o0opyoBaHusA
MPUMEHSIEMbIE JUTSI
OCXKICHHUSI; TIOXO/IBI K
nabopaTopHOMy
MO/JICIIMPOBAHUIO TPOLIECCOB
OCaXIeHUs 0a30BbIE
KPUTEPHH TSI CPABHCHHSI
paboTocmnocoOHOCTH U
11e7IeCo00pPa3HOCTH
BO3MOXKHBIX TEXHUYECKHX
peLIeHni 11 3a1a4
OCaXICHHS B KOHKPETHBIX
YCIIOBUSX IKCILTyaTaluu
o0jacT MPUMEHEHUS U
Ha3HAYCHHE TEXHOJIOTUH U
obopynoBaHus, s
OCAXKICHHUS

OCHOBHBIE ONIPE/ICIICHUS U
3aKOHOMEPHOCTH,
OTHOCSIIIHECS K
THJIPOMEXAHUKE OCHOBBI




TEOpUU N0J100us U ee
MPUIIOKEHUHN 7S 3a/1a4
THJIPOMEXaHUYECKOTO
pas3zeneHus OCHOBHbIE
METOBI KOHTPOJIS
IpaHyJI0METPUYECKOrO
coCTaBa JUCIIEPCHOM (a3l
BO3MOKHOCTH U
OTpaHUYEHUS] METOJIOB
T'HJIPOMEXaHUYECKOTO
pazneneHus

YMersb:

CTaBUTh IKCIIEPUMEHTHI JIJIS
MOJTyYeHUs] HEOOXOAUMBIX
WCXO/IHBIX TaHHBIX IS
IIPOEKTUPOBAHHUS
MPOMBIIIIIEHHOTO
000pyI0BaHUs TSt
KOHKPETHBIX yCIOBUUI
SKCIUTyaTaluu U
MOJIb30BAThCS YHCITAMHU
THJIPOAMHAMHUYECKOTO
oX00uS IS OLIEHOYHBIX
peLIeHn 3a1a4
MacIITabupoBaHus Mpu
nepexoe oT 1adopaTOpHBIX
AKCIEPUMEHTOB K
MIPOEKTHUPOBAHUIO
MIPOMBIIITIEHHOTO
obopynoBaHus
aHAJTM3UPOBAThH
KOHCTPYKIIMU OCHOBHOTO
TEXHOJIOTHIECKOTO




o0opynoBaHUs st
OCaXICHUSI U TPOBOJUTD
BBIOOP ONTUMAIIEHOTO
TEXHUYECKOTO PElICHHUS B
3aBUCUMOCTH OT YCJIIOBHI
MIOCTaBIIEHHOM 3a/1a4u
aHAJIM3UPOBATH
KOHCTPYKLIUH OCHOBHOTO
TEXHOJIOTHYECKOTO
o0opynoBaHus AJs
(GUIBTPOBAHUS U IIPOBOTUTH
BBIOOP ONTUMAJILHOTO
TEXHUYECKOTO PEIICHHS B
3aBHUCHUMOCTH OT yCJIOBHI
MOCTaBJICHHOM 3a/1a4u
aHAJIM3UPOBATh
KOHCTPYKIIMA OCHOBHOTO
TE€XHOJIOTHYECKOTO
0o0opyI0BaHUs TSt
TICEB/I00KUKEHHUS U
MIPOBOJIUTH BHIOOP
ONTUMAJIBHOTO
TEXHUYECKOTO PEIICHHS B
3aBUCUMOCTH OT YCJIOBHI
MOCTaBJICHHOM 3a/1a4u




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. ’Knakue He0OJHOPOHbIE CHCTEMbI U OCHOBHbBIE IIPOLIECCHI pa3/ieIeHusl

®opmbl peamuzanun: CMmemanHas Gopma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym
Bec konTpoabHoro meponpusitusi B bPC: 10
IIpouenypa mpoBeaeHMsi KOHTPOJBLHOr0 Mepomnpusitusi: [IpoBoauTcs B mepuoj ayJuTOPHBIX
3anatuid. [IpogomkurensHocTs - 10 10 MUH. HA OJHOTO cTy/eHTa. BrinoyiHseTcs MHANBUAYAIBHO

10 BapUaHTaM 3aJaHuM.

KpaTkoe conep:kanue 3a1aHusi:

KonnokBuym opueHTHpPOBaH Ha IPOBEPKY 3HAHUM TEPMUHOIOTMHU U 0a30BBIX ONPEAEICHUM B
00J1aCTH OCHOB THJPOKUHETUKH, a TAKXKe OCHOBOIIOJIAralOLUX IPOLIECCOB Cenapaiy KUIKUX

HCOOAHOPOJAHBIX CUCTEM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIEC ONPEJEIICHUS U
3aKOHOMEPHOCTH, OTHOCSIIHECS K
TUAPOMCXAaHHUKE OCHOBBI TCOpPUH
nofoous M ee NPWIOKCHUH IS
3a7a4 THJIPOMEXaHUIECKOTO
pa3leNieHuss OCHOBHBIE  METOJBI
KOHTPOJISI  TPaHYJIOMETPHYECKOTO
cocTaBa JIMCIEPCHOM ¢asbl
BO3MOXHOCTH n OTpaHHUYCHUA
METO/I0B THJIPOMEXAHUYECKOTO
pasneneHus

1.I'mapokuHeTHka — 370 ....(onpeaencHue)
2.BHeniHsist 3a/1a4a TUAPOKUHETUKU — ATO

....(ompeneneHue)
3.BHyTpeHHss 3a1aua THAPOKUHETUKU — ITO
....(ompeneneHue)
4.11enb THIPOKUHETHKH - .....(ONpEIeIICHHE)

5.Yro Takoe AucriepcHas U JUCIEPCUOHHAS CPEIbI?
6.ITpuMepbl U XapaKTEePUCTUKH KHUJIKUX HEOTHOPOIHBIX
CUCTEM

7.Bupsl cycnieH3ui

8.Uto Takoe nneepcus (asz?

9.YeM xapaKTepU3yOTCS )KHJIKHE HEOJTHOPOIAHbIE
CUCTEMBI?

10.Yto Takoe GppakMOHHBINA COCTaB TUCTIEPCHOM (a3bl?
11.IlepeuncnuTh OCHOBHBIE THAPOMEXAHUUYECKHE
npoueccel. Kakue U3 HUX OTHOCSTCS K IpoleccaM
pazneneHus’?

12.ITon nelicTBHEM KaKMX CHUJI MOKET IPOUCXOUTH
ocaxaeHue?

13.®unsTpoBaHue — ITO .... (OMpEIETICHHE); YTO
M0/Ipa3yMeBAETCsl MO TEPMUHOM «PHIIbTpAIUsI»?
14.I1ceBno0oXMKEHUE — ATO .. ..(ONPENETIEHUE); YEM
nocTuraercsa?

15.YcnoBus paBHOBECUS THIPOMEXAHUUYECKUX
IIPOLIECCOB OMPEJIEISIOTCS PABEHCTBOM ...

YMeTb: CTaBUTh SKCHEPUMEHTHI
IS TIOJIYYCHHS  HEOOXOIMMBIX
MCXOJIHBIX JTAHHBIX TUTST
MIPOCKTUPOBAHUS MPOMBIIIJIEHHOTO
o0opy/moBaHusl Ui KOHKPETHBIX

YCIIOBHI JKCIUTyaTaluu 51
MOJIb30BATHCS YHCIIaMU
TUAPOTUHAMUYECKOTO moxoous

1.OKkcnepuMeHTaIbHbIE METOBI ITOJTYUEHUS
HE0OXOIMMBIX UCXOJHBIX JAHHBIX JIJIsl IPOSKTUPOBAHUS
MIPOMBIIIIEHHOT'O 000PYAOBaHUS I KOHKPETHBIX
YCIIOBUH IKCIUTyaTallud ¥ IPUMEHEHNE YHUCeN
THJIPOAMHAMHUYECKOTO MO100MS 7151 OLIEHOYHBIX
pelIeHni 3a1a4 MacITaOuPOBAaHUS TIPH MTEPEXOE OT
71a00paTOPHBIX SKCIIEPUMEHTOB K IPOSKTUPOBAHUIO
MIPOMBIIIJIEHHOT'0 000py10BaHuUs




JUISL OLIGHOYHBIX pPEUICHUH 3amad
MaciITaOupoBaHMs MpPU Tepexoje
OT J1a0OPaTOPHBIX IKCIIEPUMEHTOB
K MIPOEKTHPOBAHUIO
HPOMBIIIJICHHOTO 000PY/I0OBaHUS

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUs: TIPABWIBHBIC OTBETHI JaHbI HE MCHEE YeM Ha
85% BorpocoB 3agaHust

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmukiy 6bINOJIHEHUs 3HAHUA: TIPABWIBHBIC OTBETHI JaHbI HE MCHEE YeM Ha
75% BOMPOCOB 3aaHUA

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUs: TIPABUIBHBIC OTBETHI JaHbI HE MCHEE YeM Ha
50% BompocoB 3agaHus

Oyenka: 2
Onucanue xapaxmepucmuxu 8bIN0JIHeHUs 3HAHUs: TIPABWILHBIC OTBETHI JaHbI MeHee yeM Ha 50%
BOIIPOCOB 3a/IaHUS

KM-2. Ocaxnenue. Ero Buabl. OcHOBHBbIe 3aK0HOMepHOCTH. O00pyaoBaHue /151

peaau3zanuu

®opmbl peanusanun: CmemnianHas Gopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpouenypa mpoBeaeHMsi KOHTPOJBLHOr0 Mepompustusi: [IpoBoautcs B mepuoj ayIUTOPHBIX
3aHsTuil. [IpogomxurensHOCTh - 10 20 MUH. Ha OJTHOTO CTY/AEHTA. BBINONHAETCS MHIUBUYaTbHO

110 BapuaHTaM 3aJaHuM.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

KonnokBrym OpHueHTHPOBaH Ha NPOBEPKY 3HAHUM TEPMUHOJIOTHH, ONIPEAECIICHUN,
3aKOHOMEPHOCTEH, 6a30BBIX TEXHOJIOTUN U 000pYyI0BaHUS AJIsl peaTn3aluu MPOIECCOB
OCaXJIeHUs TBEPI0H (pa3bl B )KUAKHUX CPeax, a TAKKe MPOBEPKY YMEHHUS BBINOIHATh OCHOBHBIE

TEXHOJIOTHYCCKUEC PACUYCThI

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTE: MEXaHU3MBbI OCaAXIACHUA
OCHOBHBIE TPOLIECCHI U BUJBI
000pyIOBaHUS TPUMEHSIEMBIC IS
OCaXKICHHUS, MTOJIXOJIBI K
1a00paTOPHOMY  MOJICTUPOBAHUIO
IPOIIECCOB  OCaXKAEHUs 0azoBbIe

KpUTCpUH JJISL CpaBHCHUA
paboTocrnocoOHOCTH u
[IEJIECO00PA3HOCTH  BO3MOXKHBIX

TCXHUYCCKUX peI_HeHI/Iﬁ I 3a4a4
OCaXICHUA B KOHKPCTHBIX

1.Kakue cuiibl BO3AEHCTBYIOT Ha OCEAAIONIYIO YacTUILY?
2. /Tud. ypaBHEHHE OCAXICHHS YaCTULIBI TIOJ] IeHCTBHEM
CHJIBI TSDKECTHU

3.Yucno Peiinonbaca u ero Gpu3n4ecKuii CMbICI
4.Yucno Apxumerna u ero pU3N4IECKUil CMbICI

5.Yucno ®pyxaa u ero Gpu3NYECKHii CMBICT
6.YpaBHEHHE MOI00MS, OMTHMCHIBAIOIIEE MTPOIIECC
OoCcaXKAeHMs yacThll. JlJ11 4ero Hy>KHbl ypaBHEHUS U
qycia mogoonsa?

7.3akoH ((h-nma) Crokca. OT KaKoro mokaszaremns B
HanOOJIbIIeH CTENEHH 3aBUCUT CKOPOCTh OCAXKICHHS

10




YCIIOBHSIX OKCIUTyaTallud 00J1acTh
MPUMECHEHUS u Ha3HAUYCHHC
TEXHOJIOTHI W 000pyAOBaHUS, IS
OCaXKJICHUS

OJIMHOYHOM YacTHUIIbI CheprIecKoi GopMbl
8.Ddusnueckuii cMpica ko3 PuIeHTa GopMbl YaCTULIBI
9.Mo>xHO J11 IPUMEHATH YpaBHeHUE CTOKCa 11
OTIpeIeIIEHUS] CKOPOCTH OCAXKACHUS XJIOMBEB/(HIOKYI,
00pa30BaBIINXCS B Pe3yJIbTaTe
koaryssiun/pinokymsiun? [Touemy?

10.Kak moznenupoBaTh IpoLECChl TPAaBUTAIIUOHHOTO
OCXKJICHHSI TTOCIIE KOATYISIIMN/DIOKYIAIUN?
11.IIpuBectu nmpumep MOAEIH OTCTOMHUKA JIJIs
MMUTALUU TPAaBUTALIMOHHOTO OCaKIEHUS T10CTIe
KOAryJIsuy/ GIoKyIsIur

12.Kakue napameTpsl 0AJI€KaT KOHTPOJIIO B IIpoIiecce
9KCIIEPUMEHTAILHOTO MOACIMPOBAHUS IPAaBUTALIMOHHOTO
ocaxxsieHust. YTo TpeOyeTcst yCTaHOBHUTD B PE3yJIbTaTe
SKCIIEPUMEHTOB?

13.®u3nyeckuil cMbICI ITOKa3aTemsl 1OMyCTUMON
pacueTHOM Harpy3KH Ha OTCTOMHUK (TIOYEMY OH
oTpeeIsaeTcs, Kak M/4ac (1eHb)?

14.Yto noapazymeBaeTcs MOJ| «IIPOLEHTOM yIaJCHUS
TSS»?

15.Yto noapazymeBaercs noj «(pakTropoM MacIiTaOHOTO
nepexoaa»?

16.JluckpeTHbIi ¥ (PIOKYISIIIMOHHBIN PEKUMBI
ocaxaeHus. Yto 310? Y caoBHs BOSHUKHOBEHHUS
17.CBO00OIHOE 1 CTECHEHHOE OCaXKIEHUE

18.Kak paccuutaTth NpOM3BOAUTEIHLHOCTH OTCTOMHUKA?
19. ToHKOCIOWHBIE OTCTOMHUKU: JJI YETO PUMEHSIOTCS
U OCHOBHBIE KOHCTPYKTHUBHBIE TPEOOBaHUS

20.THumel OTCTOMHUKOB, UX JOCTOMHCTBA U HEAOCTATKH
21.0cHOBHBIE IPUHLIUIIBI KOHCTPYUPOBAHUS
OTCTOMHHKOB

22. TpaJuIIMOHHBIE OCBETIUTEIN B SJHEPTETUKE; UX
JIOCTOMHCTBA U HEJOCTAaTKU

23.Bujipl MpoLeccoB OCaXACHU MO JEHCTBUEM
LIEHTPOOEIKHON CHITBI

24.Yt0 Takoe UMKJIOHHBIN Tpoiecc?

25.Yt0 Takoe OTCTOMHOE IIeHTpUyrupoBanue?

26.Y10 Takoe ¢akTop pasaencHus? [lpyroe ero Ha3BaHue
- .... @opmyia 715 €ro OnpeaesICHUs

27.YpaBHEHME IBU>)KEHHSI YaCTULIBI TIOJ1 IEHCTBUEM
IIEHTPOOEKHOM CHITBI B BSI3KOU cpejie (YCIOBHE
paBHOBECHS])

28.Aud. ypaBHEHUE ABUKEHUS YACTHIIBI ITO]] ICUCTBUEM
LEHTPOOEIKHOM CUIIBI B BA3KOM cpeie

29.Ilpocreitmye KOHCTPYKIIMH IUKIOHOB. DaKTOPBHI,
BIIMSIOIIME HA A3PPEKTUBHOCTD pa3ieieHUs B IIUKIOHHOM
nporecce

30.. 'mApOLMKIIOHBIL: U1l YETO IPUMEHSIOTCS; B UEM
OTJIMYUSI OT LIMKJIOHOB

31.B 4yem pa3HuIla MEXTy OTCTOWHBIMH U
GUIBTPYIOIMMH LEHTpUPYyramMu

32.MOHO 11 yAAJIATh KOJUIOWIbI METOI0OM
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HeHTpUuyrupoBanus?

33.. Kak u3MeHUTCS KOHIIEHTpAUs BEICOKOAUCIIEPCHBIX
¢bpaxuuii B ¢pyrate, ey UX COJACpKAHUE B UCXOTHOM
CYCIIEH3UH BO3pACTET: a) ISl OTCTOMHOM LeHTpuQyrH, 0)
U1 QUIIBTPYIOIIEH

34 DKCUEHTPUCUTET MACC U MPUUYUHBI €T0 BHI3bIBAIOIINE
35 Kputnueckast CKOpoCTb BpalieHus (4uciio 000pOTOB)
Bajia poropa/bapabaHa U CBSI3aHHBIC C HEH PUCKH
36.0caxaeHue 1noj ACHCTBUEM AIEKTPUUECKOTO MOJIS:
EKTPO(UIBTP UITH ANEKTPOOUUCTHUTEIND (-0CaTuTeNb)?

VYMerTs: aHAJIM3UPOBATh
KOHCTPYKLUU OCHOBHOI'O
TEXHOJIOTUYECKOTO 000py10BaHMS
JUISL  OCaXJE€HHUS M IPOBOJIUTH

BLI60p OIITUMAJIBHOTI'O
TCXHUYCCKOI'O peIICHHA B
3aBUCHUMOCTH oT YCHOBPII;'I

OCTaBJIEHHOM 3a/1a4u

1.Pemmienne 3agaun Ha onpeIeICHUE OCHOBHBIX
TEXHOJOTHYECKHUX TapaMeTpOB 000PYAOBAHUS IS
OCaXKJICHUS TBEP10H (a3bl 10 MHANBUIYATLHOMY
BApUAHTY

YMeTh: CTaBUTh OKCIEPUMEHTHI
JUISL  TIOJIYYeHHUSI  HEOOXOIUMBIX
UCXOHBIX JAHHBIX TUISE
MIPOCKTUPOBAHUS MPOMBIIIIIECHHOTO
o0opynoBaHus IS KOHKPETHBIX

YCIIOBHM JKCIUTyaTaluu 51
H0JIb30BaThCS qucIaMu
TUIPOIMHAMUYECKOTO o100ust

JUIs OLEHOYHBIX pELICHUH 3ajnad
MacIITaOUpOBaHUsl TpPU MEPEXojie
0T 71a00paTOPHBIX SKCIEPUMEHTOB
K MIPOEKTUPOBAHUIO
IPOMBIIIJIEHHOTO 000PY/10BaHUs

1.OkcnepuMeHTanbHbIE METO/IbI OJYUYEHUSI HCXOAHBIX
JIAHHBIX ISl TPOCKTUPOBAHUS OTCTOMHUKOB U
OCBETJIMTEJIEH C MCIOIb30BaHUEM YHCEN
TUAPOIMHAMUYECKOTO MTOA00US ISl MacIITabupoBaHUs
MIPOMBIIIJIEHHOT'O 000pyA0BaHuUs

OnucaHue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu bINOJIHeHUs] 3HAHUs: TIPAaBUILHBIE OTBETHI JaHBI HE MEHEe YeM Ha

85% BorpocoB 3agaHus

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HAHUA: TIPAaBUIbHbIE OTBETHI JaHbl HE MEHEEe YeM Ha

75% BOTPOCOB 3a7aHUS

Oyenxka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuku 6bINOJIHEHUs 3HAHUA: TIPABUIIbHBIE OTBETHI JaHbI HE MEHEE YEM Ha

50% BompoCOB 3agaHUs

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HAHUsL: TIPABWIILHBIC OTBETHI JaHBI MeHee yeM Ha 50%
BOIIPOCOB 33/I1aHUS
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KM-3. ®uabtpoBanne. Ero Buabl. OcHoBHbIE 3aK0HOMepHOCTH. Q00py10BaHue 1S

peaJmn3anuu

®opmbl peaquzanun: CMmemanHas Gopma

Tun KOHTPOIbHOT0 MeponpusiTusi: Komoksuym

Bec konTpoabHoro meponpusitusi B BPC: 40

IIpouenypa mpoBeaeHMsi KOHTPOJBLHOr0 Mepomnpusitusi: [IpoBoauTcs B mepuoj ayIuTOPHBIX
3anatuid. [IpogomkurenbHOCTh - 10 20 MUH. HA OJHOTO CTyJeHTa. BrinoyiHseTcs MHANBUAYAIBHO

10 BapUaHTaM 3aJaHuM.

KpaTkoe conep:kanue 3a1aHusi:

Kos1okBryM OpUEHTHPOBAH Ha IIPOBEPKY 3HAHUN TEPMHUHOJIOTHUH, OIIPEICICHUH,
3aKOHOMEpPHOCTEH, 0a30BBIX TEXHOJIOTUI U 000PYOBaHUS /JIs pealu3aliy IIPOLECCOB
bmbTpoBaHMs (pa3/eieHus CYCIIEH3UI ), a TAK)KE MPOBEPKY YMEHUS BBIIIOJIHATH OCHOBHBIC

TEXHOJIOTHYECCKHUE PACUCThI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MEXaHU3MbI (QUIBTPOBAHUS;
OCHOBHBIE TPOIECCHl W  BHIBI
000py/I0BaHUsl MPUMEHSIEMbIE IS
GmIBTpOBAHMS; MOJTXO/IBI K
71a00paTOpHOMY  MOJIETUPOBAHUIO
MIPOIIECCOB GUIBTPOBAHUS;
0a30BbIe KPUTEPHUH /ISl CPABHEHUS
paboTocrmocoOHOCTH u
[EIeCO00Pa3HOCTH  BO3MOXKHBIX
TEXHUYECKUX pEUIeHUuHN Ul 3aaad
¢GWIbTpOBaHUSI B  KOHKPETHBIX
YCIIOBUSX SKCIUTyaTalluu o01acTu
IPUMEHEHUS U Ha3HaueHHe
TEXHOJIOTHII U 000pyAOBaHUS IS
buIbTpOBaHUS TPUHIUMHATBHBIE

TIOJIXOJIBI K 00€ecCIIeYeHH IO
pPaBHOMEPHOCTH  pachpeeNieHus
IIOTOKOB KNUOAKOCTHU 10

MOIIECPCUYHOMY CCUCHUIO aIlllapaTOB

1.IIpoucxoxaeHne TepMUHa «PUIBTPOBAHUEY.
Omnpenenenus TepPMUHOB «(HUITBTPOBAHUE U
«unprpanus» no B.A.XKyxukoBy

2.Cycnensus — 370 ....(onpeaenenue). Yto momydaercs B
pe3ynbTaTe pas/ieJeHHsl CyCIIeH3uu?

3.0npenenenne TepMuHa «PuIbTp». YTo codoi
npeacTaBiseT GUIbTp B MpocTeiineM ciayyae?
4.JIBmKyIasi cujia mporeccoB (GHIbTPOBAHUS U
¢bunsTpanuu. I'ne popmupyercs cinoit GpuIbTPOBAILHOTO
ocajka’?

5.0T 4ero u Kak 3aBUCUT CKOPOCTb (PUIBTPOBAHUS?
6.CuJibl, IEHCTBYIONINE HA DJIEMEHTAPHBIN 00BheM
KHJIKOCTH, B Mpoliecce GpuabTpoBaHus

7. duddepennmanpHoe ypaBHEHUE ABUKEHUS
PaBHOMEPHOT'O YCTaHOBMBILETOCS MOTOKA HECKMMAEMON
BSI3KOM KHUIKOCTU TIPU (PHIBTPOBAHUN

8.Kak n3menutcs nuddepeHnmanbHoe ypaBHEHHE
JIBMDKEHUS] PABHOMEPHOTO YCTaHOBHBILIETOCS ITOTOKA
HEC)KUMaeMOH BSI3KOM KHUIAKOCTH PU (GUIIBTPOBAHHUHU B
HeBecomocTu? Kak msamenurcs auddepeHunaibHoe
ypaBHEHME JABHKEHHSI pABHOMEPHOT'O YCTaHOBUBILETOCS
MOTOKA HECKMMAEMOU YKUIKOCTH MPU (PHIILTPOBAHHH,
€CITH JKUAKOCTh HE UMEET BA3KOCTH?

9.Bun u ¢puznueckuii CMbICH caraéMbiX B ypaBHEHUU
Hasbpe-Croxkca

10.Yucna nompobusi, KOTOpble MOXKHO TOTYYUTh U3

Qg QepeHIMaIbHOr0 ypaBHeHUS PUIBbTPOBAHUS U
ypaBuenuii HaBre-CTokca; puznueckuii CMBICIT 3THX
qucen no1o0us

11.Bux ypaBHeHus mogo0us st TOTOKa (PrIbTpyeMoid
xunkoctu. [louemy umncno Re siBnsercs
ONPEAEIISIOMNM?

12.00bSICHUTD TIOHSTHSI «IKBUBAJICHTHOTO JHaMeTpa
KaHajia» U «CBOOOJHOTO CEYEHHS» B CII0€ 3€PHUCTOrO
MaTepuaia
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13.YpaBHeHHEe ABUKEHHUS JIAMUHAPHOTO MMOTOKA
¢bunbTpyemoit xxuakoct (hopmyisl). OT Uero u Kak
3aBUCHUT CKOPOCThH (GUIBTPOBAHUS?

14.OcHOBHOE KUHETHYECKOE YpaBHEHUE (PUIBTPOBAHUS
4yepe3 CJIOM 36pHUCTOM 3arpy3Ku U ero (Gu3ndecKui
CMBICTT

15.3akon Jlapcu. B kakux cioydasx cupaBejiuB?
16.YpaBuenue Xarena-Ilyaseitia. Uro xapakrepusyer?
[Toyemy cunTaercs rpyOobIM IONyIICHHEM?
17.YpaBuenue Kozenn-Kapmana. Uro xapakrepusyert?
18.1To3BonsieT mu ypaBHenue Kozenu-Kapmana
YUUTBIBaTh CXUMAEMOCTD OCaIKa?

19.I1epeuricnute OCHOBHBIE MEXaHU3MBI (DUITBTPOBAHUS
20.Cxema CTpyKTYpbl KallWJUISIpHO-IIOpUCTOro Tena. W3-
3a 4Yero MOr'yT BO3HUKATh MPOOJIeMbI TpU GUIBTPOBAHUU
Y TIPOMBIBKE OOpaTHBIM TOKOM?

21.0cobenHOCTH CKUMAEMBIX 0caakoB. Kakue ocaaku
MOTYT pacCMaTpUBaThCs, KaK HECXKMMAEMbIE, a KAKUE -
Ha000poT?

22 IMpunuumnsl K1accuduxauu GuiIbsTpoB

23.Y10 Takoe HyTu-pmibTp? Cxema HyTI-QUIBTPaA C
IEPEMEIIMBAIOIIUM YCTpOUCTBOM. [IprHIumn nercreus
24 . @unprp-npeccol. x Buabl. OTiauuus Mex1y
TOPU30HTANILHBIM U BEPTUKAIBHBIM KaMEPHBIMU (PHIIBTP-
rpeccamu

25.Bunsl punbTpoB, aKTUBHO HCIIOIb3yEMBIX B
OTE€UYECTBEHHON IHEPIETUKE JIJIs1 OCBETIICHUSI BOJbI
26.CetuaTble QUIBTPHI: HA3HAYEHUE, TPUHLIUITHATILHBIE
CXEMBI, OPSIIOK padOThI, TOCTOMHCTBA U HEJOCTATKH
27.JluckoBble PUIBTPBI: HA3HAYEHUE, TPUHLIUITHATILHBIE
CXEMBI, TOPSIIOK PadOThI, TOCTOMHCTBA U HEJOCTATKH
28.3achInHble GUIBTPBI: HA3HAYEHUE, TPUHLIUITHATIbHBIE
CXEMBI, TOPSIIOK PadOThI, TOCTOMHCTBA U HEIOCTATKH
29.3achInHble GUIBTPHI: KJIACCU(PUKAIINS; CXEMBI
KOHCTPYKLUI; 0003HaYeHHE

30.CpaBHeHHUE OJTHO- 1 MHOTOKaMEPHBIX 3aCBIITHBIX
buIbTPOB

31.CpaBHeHHE 0/1HO- U MHOTOCJIOWHBIX (PUIIBTPOB
32.@unpTpyrolue 3arpy3KHy Ui 3aCbITHBIX (QHIBTPOB
33.Ctanuu paboThl 3aChIIHBIX (PUIBTPOB

34.HambiBHble QpuuibTpbl. Haznauenue u o0nactpb
npuMeHeHHs. Cxema ycTpoiicTBa puibTpyromen
neperopoaku. [IpuHnmn nericteus

35.A6copOuus u ancopOiust: ornnuns. Haznauenue
ancopOIMOoHHBIX (GUILTPOB. CBOICTBA COPOEHTOB,
BAYKHBIE JJI1 OUUCTKH BOABI

36.CopOeHTBI, TPUMEHSIEMbIE B BOJOTIOITOTOBKE.
KoHcTpykinu anmnapatoB/KOMIIOHEHTOB IS
MIPUMEHEHUsI COPOEHTOB. 3achImHble GUILTPHL. TUIHYHAS
CKOpOCTh (PMIIBTPOBAHMSI IPU COPOLIUU

37 Kaxoit Bug 000py0BaHus SABIISETCS HanOoee
YHUBEPCAJIBHBIM JUIsl (QUIBTPOBAHUS CYCIIEH3HI?
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VYMmeTh: aHaJIM3UPOBATh 1.Pemenne 3aaun Ha ONpeeieHue OCHOBHBIX
KOHCTPYKLHHU OCHOBHOI'O TEXHOJIOTUYECKUX MapaMeTpoB 000pyI0BaHUS ISt
TEXHOJIOTHYECKOT0 000pyAOBaHUS (bUIBETpOBAHUS 110 HHANBUAYATLHOMY BapHAHTY
Uit QUIBTPOBAHUS U TIPOBOJHTH
BBIOOD OIITUMAJIBHOTO
TCXHUYCCKOI'O pemeHI/m B
3aBUCUMOCTH oT YCIIOBUM
IMOCTaBJIICHHOM 3aJauH

VYMeTb: CTaBUTb 3KCIEPUMEHTHI 1.OkcnepuMeHTaIbHbIE METO/IbI IOJYYEHUS UCXOIHBIX
JUI  TIOJTYYEeHUS  HEOOXOIUMBIX JAHHBIX 7151 IPOCKTUPOBAHUS (PUIBTPOB C

UCXOJIHBIX JTaHHBIX Ui HCIOJIb30BAHUEM YHUCEI TUAPOIUHAMUYECKOTO MTOA00US
IIPOEKTUPOBAHUS IIPOMBILIIEHHOTO JUI MacIITaOUPOBAHMS TPOMBILIIEHHOTO 000PYI0BaHUS
000pyOBaHUS sl KOHKPETHBIX
YCIIOBUM JKCIUTyaTaluu 51
H0JIb30BaThCs qucIaMu
TUIPOIMHAMUYECKOIO o100ust
JUIs OLEHOYHBIX pELICHUH 3ajiad
MacIITaOMpOBaHUS TIPU TIEPEXOJIe
0T 71a00paTOPHBIX SKCIEPUMEHTOB
K IIPOEKTUPOBAHUIO
HIPOMBIIIJICHHOTO 000PY/10BaHUS

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUs: TIPABUIBHBIC OTBETHI JaHbl HE MCHEE YeM Ha
85% BorpocoB 3agaHus

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu bINOJIHeHUs] 3HAHUs: TIPABUILHBIE OTBETHI JaHBI HE MEHEEe YeM Ha
75% BOMPOCOB 3aaHUs

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu bINOJIHeHUs] 3HAHUs: TIPAaBUIbLHBIE OTBETHI JaHBI HE MEHEe YeM Ha
50% BoIpOCOB 3agaHUs

Oyenka: 2
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUsL: TIPABWILHBIC OTBETHI JaHbI MeHee yeM Ha 50%
BOIIPOCOB 33/I1aHUS

KM-4. IIceBnooxunsxenne u nepemMemiusanne. OCHOBHbIC 3aKOHOMEPHOCTH.
OobopynoBanue 1Sl peajin3auuu

®opmbl peaquzanuu: CMmemanHas Gopma

Tun KoHTpPoIBLHOr0 MeponpusaTus: Komioksuym
Bec konTposbHoro meponpusitusi B BPC: 10
IIpoueaypa mposeneHusi KOHTPOJBLHOr0 MeponpusatTusi: IIpoBoauTcs B mepuox ayauTOPHBIX
3aHsATUl. [IponomkuTensHOCTh - 10 20 MUH. Ha OJHOTO CTYJEHTA. BBINONHAETCS MHIMBUAYATBHO
110 BApUAHTaM 3aIaHUN.

KpaTKOE CoA€cpKaHME 3alaHUA:
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KonnokBuym opueHTHpPOBaH Ha IPOBEPKY 3HAHUM TEPMHUHOJIOTHH, OIIPEACIIECHUN,
3aKOHOMEPHOCTEM, 6a30BBIX TEXHOJIOTUN 1 000PYIOBaHUS JIJIsl pean3aliy MPo1ecCcoB
NICEBJO0XKIKEHUS U MIEPEMEILINBAHNS, A TAKXKE IPOBEPKY YMEHUS BBIIOJIHATH OLIEHOYHBIE

TEXHOJIOTHYCCKHUE PACUCThI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 3aKOHOMEPHOCTH Ipolecca
TICEBJIO0KIDKEHHUSI u
MEepPEeMEIINBAaHUS U TIOJIXOJbl K HX
MO/JICIIMPOBAHUIO OCHOBHBIC BH/IbI
000py/IOBaHUsI TIPUMEHSIEMBIE IS
TICEBJIO0KIDKEHHSI

1.I1on «rceBao0XKUKEHUEM) MOJIPa3yMEBAETCsI IEPEBO/T
JTUCIIEPCHOTO MaTepHala B TaKoe

COCTOSIHUE. ..(3aKOHYHTH (Ppazy)

2.CocTosiHuE «IICEBI00KIKEHUS» TUCTIEPCHOTO
MaTepuana JIOCTUTaeTcs ...(3aKOHUUTH Gpaszy)
3.IlceBao0XMKEHNE — 3TO MPOLIECCHI ...(OMpeaAeTICHUE)
4.Ha30BUTE CHHOHMMBI TEPMHUHA «IICEBJIO0XKMKEHHBII
CIIOM»

5. SBIAIOTCS JIM OHATHUS «IICEBIO0KUKEHHBIN» U
«BHOPOKUIMSAIINNA» CIIOW UACHTHUYHBIMU?

6.CBoICTBA MCEBIO0KIKEHHOTO CITOST

7.Kak O6yzner Bectu ceOs B «BUOPOKUIIALIEM) CIIOE
mucriepcHas ¢asza ¢ TUIOTHOCTBI0 MEHBIICH, 4eM
IJIOTHOCTh JTUCTIEPCUOHHOMN Cpeibl?

8.B uem mocToMHCTBA NICEBAOOKUKEHOTO €057
9.KakoBbI HEZJOCTATKHU TICEBIO0KUKEHHOTO CII0s?
10.Kak nmporuecchl ICEBIO00KUKEHUS UCTIONb3YIOTCS B
BOJIOTIOJITOTOBKE?

11.Kakue cocTosiHUS ClI0S TUCTIEPCHBIX MAaTEPHUAJIOB
MOTYT HaOJFOAAThCS TIPH IBHKEHUH Yepe3 HETo MOTOKa
JKUIKoctu/rasza?

12.1IpuBecTH cxeMbl, WILTIOCTPUPYIOIINE pa3INuHbIE
COCTOSIHMS CJIOSI JUCTIEPCHBIX MaTE€PHAIIOB MPU
TICEBIO0XKIKEHUH

13.B kakoM ciiyyae BbICOKA BEPOSITHOCTh BOSHUKHOBEHHUS
MOPIITHEOOPA30BAHUS TIPH TICEBIO00KUKECHUN
JUCIIEPCHBIX MaTepHaIoB?

14.B kakoM ciiy4yae BbICOKA BEPOSTHOCTh BOSHUKHOBEHHUS
KaHanooOpa30BaHuUs MPH MICEBI00KIKEHUN JUCTIEPCHBIX
MaTepuaioB?

15.B uem oco6eHHOCTH (YHKIIMOHUPOBAHUS
«(pOHTaHUPYIOIIETO0Y CIIOs?

16.Yto noxpazymeBaeTcs ol TEPMUHOM «KPUTHUYECKAS
CKOPOCTD TICEBI00KIDKCHUS)?

17.11300pa3uth 1 0OBSCHUTH XapaKTep TEOPETHUECKON
KPHBOM IICEBJO0KIKEHHS B KOOPJANHATAX W — Ap

18.B ueM oTiiMuMe X0/1a KPUBOMU MCEBIOOKMKEHUS B
KOOpAMHATaX W — Ap MpH CHUIKEHUU CKOPOCTH MTOTOKA
CIUIOLLIHOM CpPEeJIbl OT €€ XapaKTepa MpU yBEIUUECHUN
ckopoctu? [louemy BO3HHUKAET 3TO OTJIMYHE?

19.Kax BbITIISIIUT KpUBasi ICEBOOKUKEHUS JIIIS
nonuaucnepcHoro marepuana? [louemy?

20.Bup ypaBHEHUs 17151 ONPEEIECHUS «COMPOTUBIICHUS
c0s1» Ap IpH NICEBIO0KUKEHUN

21.®@opmyna O.M.Toxeca ais onpeaeneHus: CKOpocTH
TICEBIOOKIDKECHHMSI JIJIs1 CJI0SI MOHOAMCTIEPCHBIX
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chepudeckux yacTuil (MpU HaYaJIbHOW TOPO3HOCTH CIIOS
0,4; Re =f (Ar), Ar=...)

22 Ilpumennma mu popmyna O.M.Toneca mist
ONpeJICTICHUSI CKOPOCTH MCEBI00KIKCHUS IS CII0SI
MOHOJUCHEPCHBIX CHEepPUUECKUX YACTHI] PU HauyaIbHOU
nopo3Hoctu cios 0,4 s Apyrux 3Ha4€HUN NOPO3HOCTU
Y TJIOTHOCTHU TBepAoH (a3br?

23.®opmyna O.M.Toneca fist onpeiesieHus: CKOpOCTH
BUTAHUS; CKOPOCTH TICEBIO0KMKEHHS U BUTAHUS IS
MOHO/IMCIIEPCHBIX OJJUHOYHBIX YACTHUII

24.CxeMbl KOHCTPYKIMI anmnapaToB ¢
TMICEB/I00KIKEHHBIM CII0EM

25.Yt10 0003HAYaET «YUCIIO ICEBIOOKIKEHUI?

YMers: aHAIM3UPOBATh
KOHCTPYKLIUU OCHOBHOT'O
TEXHOJIOTHYECKOr0 000py10BaHuUs
Ui IICEBJIO0KKEHUSI u
IPOBOJUTH BHIOOP ONTUMAIBLHOTO
TEXHUYECKOTO pereHus B
3aBUCUMOCTU oT YCIIOBHH

MOCTaBJICHHOM 3aJauM

1.Pemienue 3aaun ¢ LETBIO OLIEHKH OCHOBHBIX
TEXHOJOTHYECKHUX apaMeTpoB Ipoliecca u
000pyIOBaHUS JUTsI TICEBIO0KUKEHUS 110
WHIUBUAYAIbHOMY BapUaHTY

VYMmerTs: CTaBUThb OKCIICPHUMCHTLI
JUIS  TIOJYYEHHUST  HEOOXOIMMBIX
HUCXOOHBIX JAaHHBIX JJISL
NPOCKTHUPOBAHUS ITPOMBIILICHHOTO
000pyIOBaHUS I KOHKPETHBIX

YCJIOBI/Iﬁ 9KCILTyaTallun n
IIOJIB30BATHCA qucCjIaMHu
TUAPOJAUHAMHUYCCKOI'O l'IOI[O6I/IH

JUI OLIEHOYHBIX pEHICHWH 3a1ad
MacIITaOupoBaHUsl MpU Iepexoje
OT 1a00paTOPHBIX IKCIIEPUMEHTOB
K MIPOEKTHPOBAHUIO
IIPOMBIIIIEHHOTO 000py/10BaHUS

1.OKkcnepuMeHTaIbHbIE METObI OJYYEHUS UCXOAHBIX
JAHHBIX /7151 IPOEKTUPOBAHMS allllapaToOB, peaIn3yIOIUX
rerepoda3zHble IPOLIECCH] B YCIOBUAX B3BELIEHHOIO
CJI051, C MCII0JIb30BAaHUEM YHCEI THIPOANHAMUYECKOTO
11010011 1Sl MacluTaOUPOBAHUSI IPOMBIIIIIIEHHOTO
o0opynoBaHus

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapakmepucmukuy 6bIN0OJIHEHUs 3HAHUA. TIPAaBUIbHbIE OTBETHI JaHbI HE MEHEE YeM Ha

85% BompocoB 3agaHus

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakxmepucmuku bINOIHeHUs] 3HAHUA: TIPAaBUIIbHbIE OTBETHI JaHbI HE MEHEEe YeM Ha

75% BOMpPOCOB 3aaHUA

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuku bINOIHeHUs] 3HAHUA: TIPAaBUIIbHbIE OTBETHI JaHbI HE MEHEEe YeM Ha

50% BoIpoCoB 3aaHus

Oyenka: 2
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Onucanue xapakmepucmuku 6blnOoJIHeHUA 3HARUA TIPABUJIBHBIC OTBCTHI JdHbBI MCHCC YCM Ha 50%
BOITPOCOB 3aJaHUA
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Boripoc
MeTo/p1 aHaNM3a rpaHyIOMeTpUN JUucepcHbIX cpel. Kiaccudukanus ruipoMexaHnyecKux
MponeCcCoOB: BUibl, HA3HAYCHHUC, TUIIMYHBIC XapaKTCPHUCTUKHA 060py,Z[OBaHI/ISI.

2. Bomnpoc
Ocaxnenue: onpeaeneHue U TepMuHoiorus. Cuiibl, BhI3bIBatonye ocaxaeHue. [Ipomecchbl
ocaxnenus. uddepeHnnanbHoe ypaBHEHHE IPOIEcCa OCAKICHUS TBEPION YaCTHIIBI.

3. 3agaua

Onpenenutbh CKOPOCTh BUTAHUS 711 MOHOAMCIIEPCHBIX chep nuamerpom 500 MKM, eciu
I0THOCTE cdep - 2400 kr/m3, moTHOCTH *)uakon (azel 1000 kr/M3, kKHHEMaTHIeCKas
Bsi3KocTh — 1,004-10-6 M2/c

IIpoueaypa nposenenust

IToaroroBka MUCHbMEHHBIX OTBETOB B TEUCHUE 1-ro qgaca, CO6€C€,I[OBaHI/Ie 10 BOIIpOCaM ouiera u
3aaa4de.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Muaukarop: NJI-1nk-2 Beibupaer coBpeMeHHbIE TEXHOIOTUHU TTOJTOTOBKU BOJIbI
Y TOTUIUBA JIJIsl UCTIOJIH30BAHUS B SHEPTETHUYECKUX YCTAaHOBKAaX

Bomnpocel, 3axanus
1.OnpeneneHne TUIPOKUHETUKHN M €€ OCHOBHBIX 3a/1a4. OCHOBHAs 11€7b THAPOKUHETUKH.
Knaccudukanus KuIKkux HEOJHOPOAHBIX cucTeM. [ToHATHS TUCTIepCHOM U TUCTIEpCUOHHON
cpen.
2.Kak uzmepuTh 00beMHYI0 KOHIICHTpAINIO TBEp0ii (ha3wl B cycrien3uun? Kakoit tum
HEeHTPUGYTU HAZIO MPUMEHUTH, YTOOBI MTOJTYYUTh MUHUMAIEHOE 3HAaYE€HUE OCTATOYHOM
BIIQYKHOCTH Ocajka?
3.B kaxom ciyuae npoueHt ynaienust TSS B oTcTolHUKE 3a Bpems t Ha ri1yOuHe 1M nocie
KOAryJSIuK/(PIOKYIAIUA BhIIIE: €CIM KOHIIEHTPALKs B3BEIICHHBIX BEUIECTB HA TIIyOHHE 1M
coctapisieT a) 20 mr/a win 0) 80 Mr/i, pu yCIOBUH, YTO HaYaIbHAs KOHI[EHTpAIUs
B3BEIICHHBIX BemlecTB cocTaBisuia 100 mr/n?
4.0OcHOBHBIE 337]a41 TUAPOKUHETUKN. 3aBUCUMOCTb CKOPOCTH OCaXJIEHHS OT Pa3MepOB
yacTuilbl. [IoHsATHE MCEBI00KMKEHHOTO ¢10s. CBOMCTBA MCEBI00XKMKEHHOTO CIIOSI.
JlocTonHCTBa M HETOCTATKU MICEBAOOKIKEHUS. [[oHATHE KPUTHUECKUX CKOPOCTEN
MICEBJI00KUKEHUS.
5.Knmaccudukamus puabTpoB. KOHCTpYyKINS THHAMUYECKOTO TUCKOBOTO (PriibTpa. TUTIOBBIE
KOHCTPYKIIUU PYKaBHBIX U TATPOHHBIX (PUIBTPOB.
6.01croitank obecneunBaet 80% ynanenue TSS 3a 15 MuH. Ha TyOHHE 1M TIOCTE
Koarysiun/guokynsainun. KakoBa gomyctumasi pacxoHasi Harpy3ka OTCTOWHUKA B M/9 TSt
coxpaHeHus ykazanHoro 3HaueHus (80%) ynanenne TSS?
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7.Cxembl koHCcTpyKuid nkiioHoB HUOI'A3. Batapeiinbie HUKIOHBI. [ 'HAPOLIUKIOHBI H UX
koMOuHammu ¢ YOM. Llentpudyru u cenapatopsl.

8. TumnoBbie GMIBTPBI B OTEUECTBEHHOU dHEpreTrke. VX Ha3HAYeHHEe, 001acTH TPUMEHEHUS,
OCHOBHbBIE XapaKTEPUCTUKH, KOHCTPYKTHUBHbIE OCOOCHHOCTH, TOCTOMHCTBA U HEJJOCTATKH.
3aiepKuBarOIas CHoCOOHOCTh (DMITBTPOBAIBHBIX MTEPETOPOIOK U 3arpy30K. CeTdarsie u
JTUCKOBBIE (DUITBTPBI.

9.Kakoit u3 oTcToitHuKOB A nin b MokeT cunrathes 0omnee 3¢ (HeKTUBHBIM:

1) nomycTumasi Harpy3ka COCTaBIIseT a) 5 M/ u 0)10 m/y;
2) MpOIIEHT yJaneHus B3Becel coctapsieT a) 80 u 0)78.
[Touemy? Kakue ycnoBust JOKHBI OBITH 0O0€CTICUeHBI 11 00bEKTUBHOCTH CPaBHEHHUS?
10.Knaccudukanust oTcCTOMHBIX TIeHTpUYT. JIMcIepcHOCTh ynanseMoi TBepaon (a3bl.
Kpurepuu BbiOopa neHTpudyr u (hakTopsl, BIUAIONINE HA TTOKA3aTENN UX PaOOTHI
11.0OcHoBHBIE oOnpeaeneHns U TepMUHOIOrUs. [IoHITHE ICEBI00KUKEHHOTO CIIO5I.
[IpencraBieHne 0 «B3BEIMICHHOMY, «KHIISILIEM», «BUOPOKHUIISAIEM» U
«BUOPOIICEBI00KUKEHHOMY ClI0sIX. CBOMCTBA IICEBO0KUKEHHOTO ¢i10s. JlocTonHCcTBa U
HEJ0CTaTKU NCeBA0OKMKEHHs. O01acTu NTpUMEHEHUS.
12.0npenenuts 00beM GuIbTpaTa, KOTOPHIM MOXKHO TOTYYUTH 32 10 MUH Ha GUIBTpE
IUIOLIA/IbIO CeYeHUs 1M2, COCTOSIIEM U3 METPOBOIO CJI0SI MOHOJUCIIEPCHBIX cep TuaMeTpoM
500 mxMm cepuueckux npu nepenane gasiaenus 0,3 MIla, ecimu mopo3nocts cios 0,36,
JuHaMHU4ecKas BA3KOCTh sxuakoctu 1,004-10-3 Ila-c, qyuHa nop B 1,2 pa3a 6oJbliie BEICOTHI
CJ10s1.
13./IuctiepcHocTb TBep0#i (ha3bl, yaansemon neaTpudyramu. Kpurepun Beidopa ueHTpudyr u
(baxTOophl, BIUAIOLIME Ha [TOKa3aTeIu UX paboThl. [IoHATHE KPUTHYECKOTO YKcia 000pOTOB
potopa. [Ipsimast u oO6paTHas nperneccuu. TUTIOBOW pabounii UK HEHTPUPYTH
nepuom4eckoro jneiicteus. OCHOBHBIE MOKA3aTeNIM Ka4eCcTBa OCaiKa Moce
HEHTPUPYTUPOBAHUSI.
14.01HOKaMepHbIe 1 MHOTOKaMEpHBIE 3achIlHble (GUIBTPBI. BUbI 3arpy30K.
Texnonornueckue onepanuu. Crangaptaas HomeHkiarypa ®@OB. PacnipeaenurenbHbie
yerpoiictBa (HPY u BPY) u pacnpenenutensabie 31eMeHThl. VX GyHKIMOHAN U
KOHCTPYKTUBHBIE perieHus. [Ipo6ieMbl pu 3KCIutyaTaliii MHOTOKaMEPHBIX 3aCBITHBIX
¢ubTpoB. HambiBHBIE huinbTphl. Bunel 3arpy3ok. TexHonornueckue oneparuu. Tumnossie
KOHCTPYKLUU
15.0npenenuts npoueHT yaainenus TSS B oTcroiiHuke 3a BpeMms t Ha riyOuHe 1M mocie
KOAryJsIUK/ QIIOKYJIALNH, €CJIM HauajbHasi KOHIIEHTPAIUs B3BEIIEHHBIX BEIIECTB COCTaBIIsIA
100 mr/n, a Ha riryOune 1M - 20 mr/m.
16.Cxembl KOHCTpYKIUH oTcTOMHBIX HeHTpudyr u ux tunsl: OI'TI, OT'H, OT'lll, OMB, OM/],
nabopaTopHble HeHTpudyru. TpyOuareie HeHTpUGYTH (Cynep- WIn ylabTpaueHTpudyru) u
HEKOTOphle 00nacTu ux npumeHeHus. LleHTpoOexHble cenapaTopsl: 0IHOKaMEpHBbIE,
MHOTI'OKaMepHbIe, Tapesbyarbie. O0JacTu NPUMEHEHHUs CeNnapaTopoB

17.0caxnenue moj AeUCTBUEM IEKTPOCTaTUYECKUX cuil. DPdexTuBHOCTh. CaMocTOATENbHAS
U HecaMocCToATeIbHas HoHu3anus. Cxema opraHusaluy nporecca U TUIOBbIE TapaMeTphbl
AIIEKTpUYECKOro NoJsi. OCHOBHBIE 3aKOHOMEPHOCTHU U IE(UIIUT CPEACTB MOJECIUPOBAHHUSL.
Tunosble KOHCTPYKIMH 3JAEKTPOPUIBTPOB.

18.M0OXHO JI1 OIPEAETUTH PEKUM, B KOTOPOM OyJIET OCaXKAAThCS B BOJE LIap AUaMeTpoM 1 M,
I0THOCTHIO 2400 K1/M3 Tip KMHEMaTu4deckoi BsS3kocTH Bosl 1,004:-10-6 m2/¢?
19.13MeHeHne coCTOSHMS €105 JUCIIEPCHOM 3arpy3KH NMpHU BO3JEHCTBUM BOCXOSIIETO TOTOKA
XKHUAKOCTH (ra3a). [loHsaTHe KpUTUYECKUX CKOpPOCTEl TICeBA00KMKEHHs. MI3MeHeHne nepenaa
JIaBJIEHUS B CJI0€ AMCIIEPCHOTO MaTepHaia Mpyu ICEBA00KWKEHNH. BilnsHIE KOHCTPYKIIUU
anmnapara Ha peXXHMbl TICEBA00KUKEHUS
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20.DunbTpsl HeNIpephIBHOTO JeiicTBus Ha npumepe Dynasand u Vortisand. AncopOunonnsie
bunsTpel. O0IIICE MPECTaBICHUE O MpoIeccax copomuu: adbcopoOius, aacopOuus u
xemocopO1usi, HOHHbIM 00MeH. Haznauenue u obnactu npuMeneHusi. OCHOBHBIE CBOMCTBA
COpOEHTOB (aKTyaJIbHBIC JIsl OYUCTKH BOJIBI). THITBI a1COPOLIMOHHBIX (PUIBTPOB.
Texnonmoruueckue ornepanuu npu sxkcruryatauu OCY u A3®. [1aTpoHHbIE 3JIEMEHTHI 115
aacopOuuu. TexHomorus yrieBaHusl.

21.MImeroTcst 1B YaCTHIIBI M3 OHOTO M TOTO K€ MaTepHraia, OIMHAKOBON (OPMBI.
XapaKTepuCTUUECKHUI pa3Mep OJHOM U3 HUX B 2 pa3a 0oJblie, ueM y npyroi. Kakas u3 Hux
OyJIeT ocaxkaThCsi OBICTPEe U BO CKOJIBKO paz?

22 .M3MeHeHue nepenaja JaBjieHus B CJI0€ AUCIEPCHOr0 MaTepHala Mpy MCeBAO0KIKEHUH.
BiusiHue KOHCTpYKIMY anmapaTa Ha PeKUMBI I1CEBI00KMKEHUS. COCTOSIHUS paBHOBECHS IpU
NCeBAO0KIKEeHUU. Uncio nceBnooxmkennus. @aktop GopMbl YaCTHIL U ero BiausHue. CXeMbl
KOHCTPYKIMH aIlllapaToB C IICEBJ00KMKEHHBIM cl10eM. DOHTaHUPYIOIINI CIION.
CeKIIMOHMPOBAHHBIE aINapaThl 1J1s MPOTUBOTOYHOTO B3aUMOCHCTBHUS.

23.Kuaxue HeOAHOPOIHBIE CUCTEMBI U TUAPOMEXAHUYECKUE ITPOLIECCHI: OIIPENEIECHMS,
XapaKTePUCTUKU, BUABI (IS IPOIIECCOB)

24.OcaxneHue moa AeUCTBUEM HEHTPOOSKHOM critbl. O0IacT NpUMEHEHUsI M Ha3HAYCHUE.
[{uknoHHBIN Mpoliece U ocaauTenbHoe (0TcToiHOE) eHTpudyruposanue. Juddepenmansuoe
ypaBHEHUE ABM)KEHUS YaCTULIbI B T0JI€ IEHCTBUS LIEHTPOOEKHBIX cuil. LleHTpoOexxHbII pakTop
(paxTop paznenenus). MoaudumpoBaHHoe YuCI0 ApXuMeaa u Bpemsl OCax1eHuUs
25.PaccunTaTh CKOPOCTh OCAKACHUS YacTHIIBI cheprueckoii popmbl auameTpom 100 MKM B
JKUJKOCTH B JaMUHapHOM pesxkume. [notHocTs yactuiisl 2400 Kr/M3; TUIOTHOCTH KHIKOCTH
1000 xr/m3, nuHamuyeckas Bsa3kocTh — 1,5-10-3 Ia-c.

26.0cHoBHble ypaBHeHUs ¢unbTpoBanus (lapcu, Xarena-Ilyaseiins, Kozenu-Kapmana):
00JacTu NPUMEHEHUSI, OTPAHUUYEHUS, UTO XapaKTEPU3YIOT)

27.0cHOBHBIE UKCa MOA0OUS, UCTIONb3yEeMbIE B MPOIIECCaX THAPOMEXAHUYECKOTO pa3IeIeHUs
U UX (pU3HUECKUil CMBICI; 00JIaCTH NPUMEHEHHUS U Ha3HAUYECHUE

28.Nmeercs 2 anmapata, 3arpy>K€HHBIX OJIMHAKOBBIM MaTepuanom. B 1-oM - MOHOIMCTIEpCHOTO
IpaHCOCTaBa, BO 2-0M — noauauciepcHoro. Cpexauii quamerp chepudeckux gactui — 600
MKM B 000uX ciny4asx. B kakom U3 anmapaTtoB Mpy MUHUMaJIbHOM 3HAYEHUH CKOPOCTHU
JTUCIIEPCUOHHOMN CPEeJIbl: @) HAYHETCs ICEBI00KMKEHHE; 0) Oy/ieT BEIHECEH BeCh MaTepuai?
29.MeTofpl aHANIHM3a TPAHYIOMETPUHN AUCTIEPCHBIX cpell. Kiaccudukanus ruipoMexaHndecKux
IIPOLIECCOB: BU/IbI, HA3HAYEHHUE, TUITMYHBIE XapaKTEPUCTUKU 000PYAOBaHUS.

30.Ocaxxnenue: onpeneneHue u TepMuHosorus. Cuiel, BeI3biBaroiye ocaxxaeHue. [Ipoueccer
ocaxaenus. [luddepennnanbHoe ypaBHEHUE MPOIEcca OCAKICHHUS TBEPON YaCTUIIBI.
31.0npenenuts CKOPOCTh BUTAHUS JUIsI MOHOAMCIIEPCHBIX cep nuamerpom 500 MxM, eciu
MI0THOCTH cdep - 2400 kr/m3, TIoTHOCTH kuAKON (a3bl 1000 kr/mM3, KUHEMaTHYEeCKast
Bs3kocTh — 1,004:10-6 m2/c

32.MexaHu3Mbl (GUITBTPOBAHUS; OCHOBHBIE CBOMCTBA (PHIIBTPYIOIIUX MEPETOPOIOK 1
(GUIBTPOBANBHBIX OCAJIKOB.

33.I1pobaemMbl MAaTEMATHYECKOTO MOICITUPOBAHUS MTPOIIECCOB OCAXKACHUS TTOCIIe
KoaryJsuu/Gpuoxkyssinuy. Bo3sMoKHOCTH 1a00paTOPHOTO TECTUPOBAHUS M €I0 OrpaHHYCHHS.
DKCrepuMEHTAIbHOE MOJIEIMPOBAHNE OCAKIACHHUS TIOCIIE KOATYIISILIUK/ (PIOKYIIALNUN C
HAHECEHHEM «IIPOIICHTA yIaJeHUs» B3BECEH Ha TUarpaMmy «riyOruHa OT BPEMEHM.
34.0npenenuth CKOPOCTh Hayasa MCeBI00KIKEHUS U1 MOHOJUCIIEPCHBIX chep TuaMeTpoM
500 MxM, 06pa3yromux cioi ¢ mopo3HocThio 0,4, ecau mIOTHOCTE cdep - 2400 kr/m3,
MI0THOCTH XKuAKOHN ¢asel 1000 kr/m3, kuHeMaTHyeckas Bs3kocTh — 1,004:10-6 m2/c
35.11oHsTHA AONYCTUMOM pacXoIHOW Harpy3ku OTCTOMHUKA M 0OBEMHOM KOHIIEHTpAIUU
TBepAOH (a3bl. YCI0BUS MEpexo1a OT JUCKPETHOTO PEKUMA OCAKACHUS K (PIOKYISAIUOHHOMY.
Crny4au 30HUpOBaHUS OCAXKICHHS. Y CIOBUS MEpexoia OT «CBOOOAHOT0» OCAXKIAECHUS K
«CTECHEHHOMY» B 3aBUCUMOCTH OT 3HaY€HHSI 00bEMHOIN KOHIIEHTpAIK TBEPAOH (a3bl.
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36.Yucna nmonoOusi, KOTOPbIE MOXKHO MOJIYYUTh U3 JU(PEepeHIINaTIBLHOIO YPaBHEHUS
¢dbunsTpoBaHus U ypaBHeHH HaBbe-CTokca

37.0npeaenurtb rupaBInueCcKoe COMPOTUBIICHUE CIIOS 3arpy3KH ¢ MOpo3HocThio 0,36,
BBICOTOHU 1M, eclii MII0THOCTh TBep1oi ¢asbl 2400 kr/m3, a sxuakoit 1000 kr/m3.
38.CrecHeHHOE OCaKeHHE — ITaMO00pa30BaHue — NUTaMOYIUIOTHeHHE. OCOOCHHOCTH
CTECHEHHOT'0 ocaxieHus. JlocTOMHCTBA MpolieccoB ocaxaeHusi. OCHOBHbIE TpeOOBaHUS K
anmapatrypHoMy 0(h)OpMIICHHIO.

39.0cHOBHBbIE ONpeIeleHns U TepMUHONIOTHs. [IBUKyIIas cuia npouecca GuibTpOBaHUS.
['mapaBiaryueckoe COMPOTHBIICHHE MTPH (GUIBTPOBAHUH. BUIBI GUIBTPOBAHUS: «TYIIMKOBOEY, U3
TaHT€HIIMAJILHOTO MMOTOKA, BUOpallMOHHOE. MeXaHU3MbI (PHIIbTPOBAHUS: TIOBEPXHOCTHOE
(TeHoYHOE), 00BEMHOE, C 3aKYIIOPUBAHUEM I10P, C POPMHUPOBAHUEM OCATKA
BCIIOMOTaTeJIbHOTO BEIIECTBA, C YACTUYHBIM Pa3/eIEHUEM U CTYILIEHUEM CYCIIEH3UU
40.duametp poTtopa neHTpudyru — Im; ckopocthb Bpamienus - 2700 o6/muH. Haiitu 3HaueHme
dakTopa pazaeneHus 1 ONpeIeIuTh BpeMs, HEOOXOAUMOE JIsl OCaXACHUS TBEPAON YaCTHUIIBL,
eciu ee auametp 0,1 mm, motHOCTH - 2400 kr/M3. [ITOTHOCTH KUAKOH (a3bl CyCIIeH3UH
npussTh paBHoi 1000 kr/m3, BsizkocTs — 1,004-10-3 Ila-c . CycneH3us mojaaeTcs B LIEHTP
potopa.

41 IlpyHUMNHUanbHbIe KOHCTPYKIIMU TPABUTAIIMOHHBIX OTCTOMHUKOB. IHTeHCH DuKarms
MPOLECCOB OTCTauBaHUs. MOy TOHKOCIIOWHOTO Pa3eiIeHUs.

42.CxxuMaeMble U HEC)KUMAaeMble OCa/IKU U Meperopoaxku. KanminspHas u KanuuispHo-
HOpHCTast MOJETH (PHIBTPOBAIBLHBIX MEPETOPOAOK U 0caakoB. OcagrooOpazoBaHue B
KalUJUISIPHO-TIOPUCTHIX CTPYKTypax. Pereneparnus KanuuisspHO-MIOPUCTBIX CTPYKTYP
43.0npenenuTb NPON3BOIUTENLHOCTh PHIBTPa (M3/4) B peKUME OUUCTHOTO (DMIIBTPOBAHHS
npu nepenane aasnenus 0,3 MIla. Tonmuna ¢punsTpyromeit neperoponaku 0,01m, a ee
ynenbHoe conportusienue 2:109 m-2. [Tnomans noBepxHocTH GuinbTpoBanus — 1 M2, BI3KOCTb
skuakoctd — 1,004-10-3 Ia-c.

44.Tunsl 0TcTONHUKOB. [IpnopuTeThl B BEIOOpE THUIIA KOHCTPYKIMHU OTCTOMHUKA. [TprHIIMIIBI
IIPOEKTUPOBAHUSI OTCTOMHUKOB KOPUIOPHOTO THUIIA C TOPU30HTAIbHBIM TEUEHUEM.
45.PacnipenyctpoiicTBa Jisl 3aCBITHBIX (GUIBTPOB: BUbI, JOCTOUHCTBA U HEJIOCTATKH, 00JIACTH
IIPUMEHEHHUS

46.0npenennTh 3HaY€HUE THAPABINYECKOTO COMPOTUBIICHUS HEC)KUMAEMOTO CIIOS 0CajIKa,
€CIIM CONPOTUBIIEHHE HEC)KUMaeMoil punbTpyromieit neperopoaxu 1-109 m-1, Bsi3kocTh
wuakont dassl 1,004-10-3 Ila-c, nepenan nasnenus npu punstpoBanuu 0,3 Mlla, yaenbHas
NpPOU3BOAUTENBHOCTh GuibTpa 10 M3/M2 .

47.0cBeTIUTENN B OTEUECTBEHHON SHEPTETUKE: «MEIJIEHHBIE» U «BUXPEBbIE PEAKTOPHI,
KopuaopHoro Tuna. KomOMHUpPOBaHHbBIE OCBETIMTENN «OTEUECTBEHHOI» pazpadoTku. Ux
JIOCTOMHCTBA U HEJOCTAaTKHU, MPOOJIeMbl IPpH dKCIUTyaTanuu. [Ipeacrapnenue o «<BUXPEBBIX»
peakropax. Ocsernutenu «Actiflo» u ero ananoru. Ocsernutenu «Densadeg»

48.0cHOBHBIE IPUHIIUIIBI BOJOTIOATOTOBKH ISl IUTHEBOTO BOJIOCHAOXKEHUS

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.I'mapokuHETHKA — 3TO ... (1aTh ONIPEACIICHNE)
OtBeThI:
1) Hayka 0 mepeMenBaHUM KUAKOCTEN 2) pa3zen THIPOJUHAMUKY, U3y4YatOIHil OCHOBBI
KUHETHYECKUX 3aKOHOMEPHOCTEH MPOLIECCOB OCaX/IeHHUs U GUIbTPOBaHU 3) pa3nien (PU3MKH,
U3y4YaoImui mpoueccsl AMPHY3UH B )KUIKOCTH
BepHnbrlii otBeT: BepHblii oTBeT: 2
2. SIBIATOTCS M TIOHATHUS «TICEBIOOKKEHHBIN» U «BUOPOKUTIAIINN» CIION UACHTUIHBIMU?
OtBeThI:
1) uAeHTUYHBI BO BCEX CIIy4asx 2) KOHEUYHO, HET 3) B OOIIEM Cy4yae He SBJISIOTCS, B YACTHBIX
ClIyyasix — MOTYT OBITh UACHTUYHBIMU
BepHnsiit otBeT: BepHblii oTBeT: 3
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3.IlepeuncnuTh OCHOBHBIE CTaIUU PAOOTHI HACHIHBIX (HIIBTPOB.

OtBeTsI:
1) punbTpoBaHue, B3pBIXJICHHUE (pereHeparus), IpoMbIBKa 2) GHIbTPOBaHHE, B3PBIXJICHHE
(perenepanus), mepeMenInBanme, MPoMbIBKa 3) GriIbTpoBaHue, B3PhIXJICHHE (pereHeparus),
IIPOMBIBKA, OCYILIKA

Bepnsiit orBeT: Bepnsiit oteT: 1
4.01 4ero u Kak 3aBHCUT CKOPOCTh (PUIBTPOBAHMUSA?

OTtBeTsI:
1) cKOpOCTh PHIBTPOBAHUS MIPSMOIIPOIIOPIIMOHATBHA JBUKYIICH crie (Pa3HOCTU JaBJICHUIN) U
00paTHONPOIOPLOHAJIbHA THIPABINYECKOMY COITPOTHBIIEHUIO, BOZHUKAIOLIEMY IIPH
JBY)KEHUH MTOTOKA JKUKOCTH uepe3 (pUIbTpOBaIBHYIO IEPETOPOJIKY H CIOH (PHIBTPOBAILHOTO
ocajika 2) CKOpoCTb (PUIBTPOBAHUS 3aBUCUT OT Ia0apUTOB (GUIIBTPA U TOJILIMHBI CI0s OCaJKa:
4eM OHU OO0JIbIIIe, TEM BBIIIE CKOPOCTh (PUIBTPOBaHUS 3) CKOPOCTH (PUIBTPOBAHUS 3aBUCHT
rabapuToB (pUIbTPa U TOJIIIUHBI CJIOSI OCAJKA: YEM OHU OOJIbLIE, TEM HUXKE CKOPOCTh
bmIbTpOBaAHUS

Bepnsiit orBeT: Bepnsiii oteT: 1
5.Kak MeToan4uecKu MpaBMIbHO UMEHOBATh YCTPOHUCTBO, B KOTOPOM OCaXICHUE TBEPIOH (ha3bl
POMCXOIUT MOJ AEUCTBUEM AIIEKTPUUECKOTO MOJIS: 3IEKTPOPUIBTP WU 3JIEKTPOOUUCTUTETh
(-ocagurenp)?

OTtBeTsI:
1) a5teKTpoPMIBTp 2) MEKTPOOUUCTUTEID (-OCaAUTENh) 3) 002 BapuaHTa KOPPEKTHBI

Bepnriit orBeT: BepHblii oTBeT: 2
6.Yro npezacrapiseT cOO0N «IMKJIOHHBINA ITpoLeccy?

OTtBeTsI:
1) HUKIIOHHBIH MpoLiece - 3TO pa3eNeHUs KUAKUX WIH ra30BbIX HEOJHOPOIHBIX CUCTEM IIyTEM
BBIJICJIEHUS U3 KUAKON WU ra30BON (ha3bl TBEPBIX MM KHUJKHUX B3BEIIEHHBIX YaCTHUI]
MOCPEACTBOM BpalllaTeIbHOIO ABM)KEHHUS arnapara 2) HUKIOHHBIN MPoLece - 3TO pa3/IeieHUs
KUAKUX UM Ta30BbIX HEOJHOPOIHBIX CUCTEM IIYTEM BBIICIICHUS U3 KUAKOW UM ra30BOU
(a3bl TBEPBIX WM KUJIKUX B3BEIIEHHBIX YaCTHUI[ IOCPEICTBOM BpPALATEILHOTO
(criupaneobpa3zHoOro) ABMKEHMS MOTOKA TMCIIEPCHOHHOM Cpeibl B HEMOABM)KHOM armnapate 3)
LUKJIOHHBIHN MPOILIECC - 3TO pa3/IeNeHUs KUAKUX WU Ta30BbIX HEOJHOPOIHBIX CUCTEM ITyTEM
BBIJICJIEHUS U3 KUAKON WM ra30BOM (ha3bl TBEP/BIX WM KHUJIKUX B3BEIIEHHBIX YaCTHUI]
IIOCPEICTBOM MMITYJIbCHOM IOJ1a4M NIOTOKA TUCIIEPCUOHHON Cpebl BO BpallatOLIUICS arnapar

BepHnbplii orBeT: BepHblii oTBeT: 2
7.B yem pazHuIIa MEXy OTCTOMHBIMHU U (PUIBTPYIOUIUMH LIEHTPUPyramu?

OtBeTsI:
1) B punbTpyromux neHtpudyrax xxuakas ¢asza GuiabTpyeTcs uepes ciioil ocajxa,
oOpa3oBasiierocsi B porope (0apabane), a B OTCTOHHBIX 3TOIO HE IPOUCXOIUT 2) B
COOTHONIEHUHU MEXAY 00bEMOM POTOpPA U €T0 IITUHOM 3) B crioco0ax 1moiauu CyCIeH3uu U
BBITPY3KH 00Pa30BaBIIErocs 0cajiKa

Bepnsiit otBeT: BepHhbiii oTBeT: 1
8.Uto Takoe daxTop pazaenenusa’? Jpyroe ero HazBaHUeE - ....(TEPMHUH)

OtBerTsI:
1) daxTop pa3aeneHus WK HEHTPOOEKHBIN (aKTOp - ITO OTHOLICHUE IMaMeTpa poTopa K ero
JuiHE 2) (hakTop pa3aesneHus Wi LEeHTPOOEKHbIN (pakTop MOKa3bIBaeT BO CKOJIBKO pa3
LEHTPOOEKHAs CUJIa TPEBOCXOAUT CUITY TsDKECTH 3) (hakTop pazaesieHus uin (akrop
cernapaluy MoKa3bIBaeT BO CKOJIBKO pa3 IEHTPoOekKHas CUjia MPEBOCXOAUT CUITY TSDKECTH

BepHnblii oTBeT: BepHblii oTBET: 2
9.Kakue ycnoBHs TOTKHBI BBITOJIHATHCS IIPH pacyeTe MPOU3BOJIUTEIBHOCTh OTCTOMHUKA?

OtBeThI:
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1) Bpems mpeObIBaHMS AJIEMEHTA [TOTOKA B arlliapaTe JOHKHO OBITh PAaBHO WM 0OJIbIIE
IPOJOJKUTEIBHOCTH OCAXIEHHUS YaCTULIBL; 2) JIMHEHHAs CKOPOCTh IIOTOKA B ammapare A0JKHA
OBITh 3HAYUTEIHLHO MEHBIIE CKOPOCTH OCAXKIEHHS; 3) 00a YKa3aHHBIX BBILIE YCIOBUS

Bepnsiit orBeT: BepHblii otBeT: 3
10.B ueMm coCTOUT NPUBIIEKATEIBHOCTh TPAaBUTALMOHHBIX METOJJOB OCAXKICHUS?

OTtBeTsI:
1) MUHUMAaJTBHBIE SHEPro3aTPaThl U MPOCTOTA aANMapaTypHOro oGopmIIeHUs 2) HAIeKHOCTh
IpU SKCIUTyaTaluy 3) MUHMMalbHbIE KallUTaJIbHbIE 3aTPaThl

Bepnplii orBeT: Bephblii oTBeT: 1
11.Mo>Ho 11 npuMeHsTh ypaBHeHHe CToKca 11 ONPEIeNIEHUs] CKOPOCTH OCAXKIECHUS
xJI0nbeB/ oKy, 00pa3oBaBMIUXCs B pe3ynbrare Koarysuun/guiokymsuun? [Touemy?

OTtBeTsI:
1) na, noromy uto ypaBHeHHEe CTOKCA KOPPEKTHO OMMUCHIBAET MPOLIECC OCAKIEHUS 2) HET, T.K.
OCEAIOIIHUE XJIOMbs/(IIOKYIIbI HEIPEPHIBHO U3MEHSIOT CBOU pa3Mepsl U (popMy 3) HET, OTOMY
410 ypaBHEeHUE CTOKCA HEIPUMEHUMO K IIPOLIECCaM OCaXKICHUS

Bepnriit orBeT: BepHblii oTBeT: 2
12.B ueM JOCTOMHCTBA I1CEBIO0KMKEHOTO CII0S?

OTtBeTsI:
1) Hupkynsimus TBepaoit has3el B 00beMe anmapaTa; paciIMipeHUH CI0s AUCIEPCHOTO
MaTepHala U ero U3MejabueHHUE 3a CUET UCTUPAHUS; CHUYKEHHE IT'HIPABIMYECKOTO
COINpPOTHUBIIEHUS €105 2) BO3MOXKHOCTbH NepeMeIeHUs] AUCTIEPCHBIX MaTepUaIOB T10
TpyOONpPOBOJaM U MPEBPALICHUS EPUOIUUECKHUX ITPOLIECCOB B HEMIPEPBIBHBIE; IPEOI0JICHUE
TEPMUYECKOTO W TU(PPY3HOHHOTO CONPOTHBIIECHHS (0COOEHHO B Ta30BOH (asze) s
YBEJIMYEHUSI CKOPOCTH MPOLIECCOB OOMEHA; BRIpaBHUBAHUE TOJIEH TEMIIEPATYp U yCTpaHEHUE
JIOKQJIbHBIX [IEPETPEBOB (3a cUeT MHTEHCUBHOTO nepememnBanus!!!) 3) Cuuxenue
THJIPABINYECKOr0 CONPOTUBIICHHUS CIIOS]; pealu3alys PoLecca «UeaabHOI0 BEITECHEHUSY;
BO3MO>KHOCTb IIE€PEMEIIECHUS JUCIIEPCHBIX MaTEpUAIOB 10 TPYOOIIpoBOgaM

BepHnbplii oTBeT: BepHblii oTBET: 2
13.Yucno Peitnonbca u ero GU3anyecKuii CMBICIT

OtBeTsI:
1) Re = wdp/m = wd/n, rie w - OTHOCHTEIbHASI CKOPOCTh JIBHIKYIICHCS KUAKOCTH, d -
XapaKTePUCTHUECKUI pa3Mep 4acTHIIbI TUCTIEpCHOM (a3bl (IuameTp it chepsl), p -
IUIOTHOCTD YaCTHUILIbI, M - TUHAMHYECKas BSI3KOCTh JKUIKOCTH, N - KHHEMAaTHUY€ECKasl BI3KOCTh
KUJKOCTH; COOTHOIIIEHUE CUIT TSDKECTH U BSI3KOCTH. 2) Re = 6*1023, xapakTepusyer
TUAPOIMHAMUYECKOE 110/1001e TPU 00TEKaHUU YaCTUILIBI )KUKOCTbIO, IPEACTaBIsAET COOOH
COOTHOILIEHUE WHEPLMOHHBIX cUi U cull TpeHus. 3) Re = wdp/m = wd/n, rae w -
OTHOCHUTEIIbHAsl CKOPOCTh JIBHXKYILEHCS )KUJIKOCTH, d - XapaKTepUCTHUECKUI pa3Mep YacCTHIIbI
nucriepcHoi dasbl (quameTp A cepsl), p - INIOTHOCTD YaCTHUIIBI, M - JMHAMUYECKas
BA3KOCTb JKUJKOCTH, N - KHHEMAaTH4€eCKasl BI3KOCTh KUJIKOCTH; XapaKTepU3yeT
THJIPOAMHAMHUYECKOE 110/1001e MPH 00TeKaHUH YaCTUIIbI KHUIKOCTBIO, TIPEACTaBIIEeT COO0M
COOTHOILIEHNE MHEPIIUOHHBIX CUJI U CHJI TPEHHUS.

Bepnbzlii otBeT: BepHblii oTBeT: 3
14.I1ceBnOOXKIMKEHUE — ATO ....(JaTh OMPEICTICHUE); YeM JTOCTUTACTCS?

OtBeThI:
1) cocrostHuEe C10sI TUCTIEPCHOM 3arpy3KH, TOCTUTaeMOE MPH €T0 B3PHIXJIEHUU TTOTOKOM
KHUJIKOCTH WJIM Ta3a 2) 3TO CII0COO OUUCTKH CII0S 3€pPHUCTOr0 MaTepualia OT HAKOIUIEHHBIX B
MPOLIECCe IKCIUTyaTallly 3arpsi3HEHUH U (PparMeHTOB pa3pyIIEHHBIX 3€PEH 3a CUET MoAaun
BOCXO/ISIIIIET0 TTOTOKA KHUJIKOCTH WM Ta3a 3) 3TO MPOLECCHl B3aUMOICHCTBUS KUIKOCTH (ra3a)
C IMCIIEPCHBIMU MaTepualaMHy, B Pe3yJbTaTe KOTOPHIX TBEP/bIE YACTHUIIBI TPHOOPETAIOT
HOJBMKHOCTD JAPYT OTHOCUTENBHO ApYra 3a c4eT 0OMEeHa SHEpPIruei ¢ MOTOKOM AUCIIEPCUOHHOM
CpeJIbl, U TIEPEXO/IAT B TAKOE COCTOSIHUE, MPU KOTOPOM €ro (Marepuasia) CBOWCTBA IO MHOTUM
noKa3aTessiM MPUOIMKAIOTCS K CBOMCTBAM JKUAKOCTH; JIOCTUTAETCS IIOCPEACTBOM
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IPOIYCKaHMs Yepe3 CJI0i CBOOOIHO JIeKAIIEro TBEPAOTo IUCIEPCHOr0 MaTepuaia
BOCXOJSIIIIEr0 MOTOKA XKUJAKOCTH WM ra3a

Bepnblii otBeT: BepHblii oTBeT: 3
15.Cycnensus — 310 .... UTo nosaydaercs B pe3yJbTaTe pa3ieieHus CyCleH3un?

OTBeTHI:
1) cycrnieH3ust — 3TO CUCTeMa, COCTOsIIIIAsl U3 ra3a U B3BELICHHBIX B HEM TBEPAbIX YACTHII
(rpybonucnepcusie > 100 MxM; TOHKO-/BbIcoKkoaucnepcHsie ~ 0,1-100 mxm; kommouaasie < 0,1
MKM). B pe3ysnbTare pa3zenenus CyclieH3UH MOJIy4aloT OUUIIEHHBIN T'a3 U CyXO0il 0CaioK. 2)
CYCIIEH3MsI — 3TO CUCTEMA, COCTOSIILAsA U3 IBYX HECMEIINBAIOIINXCS )KUJIKOCTEN U
pacrpezieieHHBIX B HUX ITy3BIPHKOB Ta3a. B pesynbrare pa3jeneHus CyCeH3uu Moay4yaroT
OUMIICHHbIE )KUJIKOCTH U Ia3. 3) CyCHEeH3Usl — 3TO CUCTEMA, COCTOALIAs U3 )KUJIKOCTH U
B3BCIIEHHBIX B HEW TBEP/IbIX YacTHll (Tpydoaucnepcubie > 100 MKM; TOHKO-
/BpicokoaucnepcHsbie ~ 0,1-100 mxwm; komutonnasie < 0,1 MkMm). B pesynbrate paszaeneHus
CyCNEH3UH Moiay4aroT GribTpart (dyrar) U BIaKHBIA OCaI0K.

Bepnblii orBeT: BepHblii oTBeT: 3
16.Kak MOXHO TIpeICTaBUTh JIF000H QUILTpP B MpocTeiiieM ciyyae?

OTBeTHI:
1) B mpocTeiiieM ciydae GUIBTp - 3TO AUCK PUIBTPOBAILHOM OyMaru 2) B mpocCTeiiieM
ciy4ae (GUIBTP - 3TO KyCOK BOMIIOKA 3) B MpocTeieM cirydae (puiibTp MpeacTaBisieT cooon
COCY/, pa3elIeHHBII Ha JABE YAaCTH MOPUCTON (PUIBTPOBATILHOMN MEPETOPOAKOIMA

Bepnplii otBeT: BepHblii oTBet: 3
17.Yto sBNsieTcs ABMKYIIEH CUIION B miporieccax ¢puinbTpoBanus? Kak ona moxer
co3zaaBarbCs?

OTtBeTsI:
1) Hamop, co3gaBaeMblii HACOCOM 2) ABIKYIIEH CHIION MPOLECCOB (GMIIBTPOBAHUS U
bunbTpanuu SBISIETCA Pa3HOCTh JaBJICHUM, CO3/1aBaeMas [0 00EHM CTOpOHAM
(GMIBTPOBAIBEHOM EPErOPOIKH, KOTOPasi MOXKET 00eCTIeYnBaThCs, B TOM YHCIIE, U
LEHTPOOESKHBIMU CUJIaMH 3) BaKyyM, CO37aBaeMblii HACOCOM

Bepnpriii otBeT: BepHblii oTBeT: 2
18.®dunbpTpoBaHue — 3TO ....(JaTh ONPEAETICHUE); YTO MOAPA3yMEBAETCS 101 TEPMUHOM
«punbTpanus»?

OTBeTsI:
1) punbrpoBanue - 3to mpouecc PA3JIEJIEHU S HeoqHOpOAHBIX CUCTEM (Cpel) MPpH MTOMOIIN
HOPHUCTBIX MEPEropoI0K, KOTOPBIE 3a1€PKUBAIOT OHM (ha3bl, a IPYrue — MPOIyCKAIOT.
¢unbTpanus - 3o npouecc JABMIKEHUS crinoniHoil cpebl uepe3 NOPUCTYIO CTPYKTYPY. 2)
(GUIBTpOBaHKUE — 3TO TOXKE caMoe, YTO U puibTpanus 3) GUIbTpOBaHUE — 3TO OJIHA U3 CTAAUN
MOJATOTOBKU 00pa3LoB /s MPOBEACHUSI XUMUYECKUX aHAJIN30B; (PUIbTpaLus — 3TO
TE€XHOJIOTHYECKHH ITPOLIECC B IPOMBILIUIEHHOCTH.

Bepnsiit otBeT: BepHbiii oTeer: 1
19.1Ton nelicTBHEM KaKMX CHJI MOXKET IIPOUCXOJUTH OCaXKIEHUE?

OTBeTHI:
1) 2IeKTPOCTaTHUECKUX U BaH-JeP-BaIbCOBBIX CHJI 2) CUJIBI TSDKECTH, LIECHTPOOEKHON CHIIBI,
CHJI JIEKTPUYECKOTO 1MOJIst 3 ) cuil BceMupHoro tarotenus u Kopuonuca

BepHnblii orBeT: BepHblii oTBET: 2
20.ITepeyrcuTh METOIBI ONIPEACIICHUS TUCIIEPCHOTO (TPaHyJIOMETPHUIECKOTO) COCTaBa

OTBeThI:
1) runpoknaccudukanys, THeBMoKIacuGukaus 2) MUKpOCKOITMYECKH aHaIu3, pacceB
(cuToBoit ananu3) "cyxoi" u "MOKpbIil", poTOMETpHUS, KOHIYKTOMETPHS 3) B3BEIIMBAHHE,
TUTPOBAHUE, CIIEKTPOMETPUS

BepHnbslii orBeT: BepHblii oTBET: 2
21.YTo Takoe qucnepcHast U JUCIIEPCUOHHAS CPEbI?

OTBeTsI:
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1) nucnepcHast (BHYTPEHHSs), HAXOASIIASCS B pa3ApO0JIEHHOM COCTOSIHUY, a IUCIIEPCUOHHAs

(BHENIHSS ) IPEJICTABIISIET COOOM CILTONIHYIO Cpey 2) AUCTIepCUOHHAs (BHYTPEHHSIS),

HaxoJsAUIascs B pa3IpoOJICHHOM COCTOSIHHM, a TUCTIEpPCHAs (BHELIHSIS) IPEACTaBIsieT OO0

CIUIOLLIHYIO cpefy 3) nucnepcHas — TBepaas ¢aza, TMCIepcuoHHas — ra3000pa3Has
Bepnpiii orBeT: Bephblii oTBeT: 1
22 .BHyTpeHH:s 3a/1a4a TMAPOKUHETHKH — 3TO ....(JaTh ONpe/ieIeHue)
OTtBeThI:
1) B ruApOKMHETUKE HET «BHYTPEHHUX) 3aa4 2) u3ydeHue 1u¢y3uu BHyTPH BIAXKHBIX
CTPYKTYp *3) U3ydyeHue Te4eHus )KUIKOCTH 10 KaHajlaM
Bepnpsiit orBeT: BepHblii oTBeT: 3
23.Buemnsis 3aa4a ruIpOKUHETUKHA — ATO ...(J1aTh ONpeIeNieHue)
OTtBeTsI:
1) u3yyenue oOTeKaHHs MAIAOLIETO B )KUIKOM cpee Tena 2) uzyuenue 1uddysuu B
HOTPaHUYHOM CJ10€ 3) B TMIPOKUHETHKE HET «BHELIHUX» 3ajjay
Bepnpiii orBeT: Bephblii oTBeT: 1

24 Kakue cuiibl BO3JACHCTBYIOT Ha YACTHILY, OCEAIONIYIO B M0JIE ACHCTBHSI LIEGHTPOOESKHBIX

cun?
OTtBeTsI:
1) Cunbl TsKECTH, IOBEMHAS (ApXUME0BA CUila), TPEeHUs, eHTpoOexHas 2) Cuibl
BceMupHOro TsaroteHus: U Kopuomnuca 3) DnekTpocTaTuueckre U BaH-/1e€P-BaIbCOBBI CHITbI
Bepnpslii orBet: Bephbiii oTBeT: 1
25.KakoBbI HEJOCTATKU MICEBIO0KUKEHHOI'O CI0S?
OTBeTHI:
1) yMeHblIIIeHUE IBIXKYILEH CHIIBI PoIiecca; BO3MOXKHOCTh MPOCKOKA 3HAYUTEIbHBIX
KOJIMYECTB JUCIIEPCUOHHOM CpeJibl 0€3 T0CTaTOYHOI'O0 KOHTAKTA C IUCIIEPCHOMN CHIKAET
«BBIXOJI TOTOBOT'O MTPOYKTa»; aOpa3uBHBIN N3HOC TUCHIEPCHOM Cpebl U anmaparypsl,
CTaTHYECKOE JICKTPUYECTBO M MPOOJIEMBI C YIIaBIIMBAHUEM TBEPIOH (a3bl (171 ra3oB). 2)

OUPKYJIIAIUA TBepI[OI\/'I Cl)a3bl B 00BbEMeE arrapara, paClimpCHuU CJI0d JUCIICPCHOTO MaTCpUualia u

€ro N3MENBbYCHHE 3a CUET UCTUPAHUS; CHUKEHHUE TUIPABINYECKOTO CONTPOTUBIIEHUS CIIOS;
peanu3anus npouecca «uIAealbHOTO BBITECHEHUA» 3) CHUKEHHUE THAPABIMYECKOTO
COIIPOTHBIICHUS CJIOS; PeaTn3alus IPOLECCA «UIEaTbHOTO BEITCCHEHU»; BO3SMOKHOCTD
nepeMeleH s JUCTIEPCHBIX MaTepHalIoB M0 TPyOOIpoBoaM

Bepnsiit orBeT: BepHblit oTBert: 1

II. Onucanue wikanvl oueHuganus

Ouenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
OnucaHnue xapakmepucmuxu eblnoineHus 3Hanus: He Menee 80% MpaBUIHLHBIX OTBETOB

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8vinoiHeHus snanus: e Mmeaee 70% MpaBUIBHBIX OTBETOB

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
Onucanue xapaxmepucmuxu 6binonenus 3nanus: ve meaee 50%

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: Meaee 50% MmpaBUIBHBIX OTBETOB

II1. IIpaguna évicmaesnenusn umo2o680i OUeHKU no Kypcy

B COOTBETCTBUU C TpeboBaHusAMHU Tekyuei Bepcun BAPC
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