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Hepeueub Komnemeuuuﬁ u uudukamopoe oocmudiceHus Komnememmﬁ C
YKa3aHuem smanoe d)opmupoecmuﬂ 6 npouecce oc60eHuA 0ucuunfumbl

Komnerenuusi:

[1K-3- cnocobeH pa3pabaThiBaTh B OpraHU3aIMU MEPOIPHUSITHS MO OXPaHE OKpPYKAIOIIeH
cpenpl U OOecrneunBaTh SKOJOTHYECKYI0 0€30IacHOCTh U JTOKyMEHTajdbHOe O(hOpMIICHHE
OTYETHOCTU B COOTBETCTBHH C YCTAHOBJICHHBIMHU TPEOOBAHUSIMHU.

NHaukaTopsl TOCTHKEHUS] KOMITETEHIIUN

[1K-3.1-ciocoben pa3pabaThiBaTh B OPTaHU3AIMH MEPOIPHUSATHS MO OXpaHE OKpPYKArOIIeH
cpenpl U OOecrneunBaTh SKOJIOTHYECKYI0 0€30IMacHOCTh U JIOKyMEHTajdbHOe O(hOpMIICHHE
OTYETHOCTU B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMU;

[1K-3.2- ymeeT BBISBISATH UCTOYHUKMA W NMPUYMHBI M OLIGHUBATH IMOCICICTBHS aBapHIHBIX
BBEIOPOCOB 1 COPOCOB 3arpsI3HSIONINX BEIIECTB U CBEPXHOPMATHBHOTO 0OPa30BaHUS OTXOO0B
B OKPY’KAIOIIYIO CpPEy B OpPraHU3alluy;

[1K-3.3- BnaseeT HaBbIKAMU BBIABICHUS, aHAIM3a MPUYMH U BHECEHHS MPEIOKEHHHN IO
YCTPAaHEHUIO HWCTOYHHKOB AaBapUUHBIX BHIOPOCOB W COPOCOB 3arps3HSIONINX BEUICCTB,
CBEPXHOPMATHUBHOTO 00Pa30BaHUs OTXOI0B B OKPYXKAIOIIYIO CPEAYy B OpraHHU3aIMHU.
Kommerenmus:

[TK-5- cmocoGeH pa3pabaTbiBaTh CHOCOOBI KOHTPOJS BHEAPSAEMBIX Ha MPEANpPHUSITHH
MEPONPUATHI B 00JIACTH OXpaHbl OKPYXKAIOIIEH Cpeibl.

I/IHI[I/IKaTOPI)I JOCTHXXCHUA KOMIICTCHIIUN

[1K-5.1- 3naer wMeToAsl W cpeacTBa oOeCleYeHHs] HSKOJOTHYECKOW Oe30MacHOCTH,
TEXHOJIOTHYECKOe 000pYI0BaHUE OPTaHU3AIUU U TIPUHITUIIBI €r0 PadOTHI;
[1K-5.2- ymeer aHanmM3WpOBAaTH OCHOBHBIC HANPABICHHUS MOBBIIICHUS SKOJIOTHYECKON

0€30MacHOCTH OpraHu3alliu C Y4€TOM CIeU(PUKU POU3BOJCTBA;
[1K-5.3- BnazgeeT crmocobaMu KOHTPOJIS M TPEAYIPEKIESHISI BOSHUKHOBEHHUS YpE3BhIYali HBIX

CUTYyallMii B 00JIACTH MPUPOIOOXPAHBI HA IPEANPHUITHH.

Hnouxamopul
oocmudiceHus
Omanwt hopmuposanus 6 npouecce 0ceoeHuUs
Komnemenuuu
oucyunIuHbl HaumeHoeaHue
OYeHOoYHo20
Jlekyuu Ilpakmu | Jlabopam | Kypcoeo cpedcmea
uecKkue | opHole u
3AHAMUA | 30HAMUA | NPOEKM
MK-3.1 Tembl 1-23 - 1-4; 1%, 2* - NabopaTtopHasa paborTa.
Tect. [denoBasa wurpa.
KoHTponbHaa pabota*.




JK3ameH

MK-3.2 Tembl 1-23 -

1-4; 1%, 4*

NabopatopHasa paboTa.
Tect. [denoBasa wurpa.
KoHTponbHaa pabota*.
JK3ameH

MK-3.3 Tembl 1-23 -

1-4; 1%, 4%

NabopaTtopHaa paboTa.
Tect. [denosaa wurpa.
KoHTponbHaa paboTa*.
JK3ameH

MK-5.1; Tembl 1-23 -

1-4; 1%, 4%

NabopatopHaa paboTa.
Tect. [denoBaa wurpa.
KoHTponbHaa paboTa*.
JK3ameH

MK-5.2; Tembl 1-23 -

1-4; 1%, 4*

NabopatopHaa paborTa.
Tect. [denoBasa wurpa.
KoHTponbHaa paboTa*.
JK3ameH

MK-5.3; Tembl 1-23 -

1-4; 1%, 4*

NabopatopHaa paborTa.
Tect. [denoBaa wurpa.
KoHTponbHaa paboTa*.
DK3ameH

*3ao4Has dopma o0byyeHun

Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJo)

Ouno-3aounasn hopma odyuenus

Ouyenounvle cpedocmea Kon-60 Min, éannos Max, éannos
Jlabopamopnas paboma 4 18 30
Jlenosas uepa 1 6 10
Tecm 1 12 20
Ix3amen 1 24 40
Hmoeo: 60 100
3ao4yHaa popma obyyeHusa

Ouyenounvle cpedocmea Kon-6o Min, oannoe Max, éannoe
Jlabopamopnas paboma 2 9 15
Koumponvnas paboma 1 12 20
Jlenosas uepa 1 3 5

Tecm 1 12 20
IK3amen 1 24 40
Hmoeo: 60 100

lUikana oyeHusaHus




Hudposoe
BbIpakeHHe

Bripaxenue
B 0aJ1ax:

CioBecHoe
BbIpakeHHne

KpuTepun oneHKHn HHIMKATOPOB 10CTHKeHUs pH opme

KOHTPOJIA:

JK3aMeH / 3a4eT ¢ OIIEHKOI

3a4yeT

5

87 -100

OTan4HO
(3auteHo)

OneHKa «OTJIMYHO» BBICTABJISICTCS CTYJACHTY,
€CJIM TEOPETHUYECKOE COJICPIKAaHUE Kypca OCBOCHO
MMOJIHOCTRI0, 0e3 TPOOENIoB; HCYEPIBIBAOIIE,
MTOCIIEIOBATEIPHO, YETKO W JIOTHYESCKH CTPOHHO
W3JaraeT Marepual; CBOOOJHO CIpaBJISETCA C
3aJja4aMM, BONPOCAMHU M JAPYTUMHU BHJAMHU
MPUMEHEHUs] 3HAHW; WCIOJIB3yeT B OTBETE
JIOITOTHUTEILHEII MaTtepuan BCE
MPeyCMOTPEHHBIC IPOrPaMMOit 3a7aHus
BBITIOJTHEHBI, KAYeCTBO HMX BBHIMTOJIHEHUS OLIEHEHO
qucIioM OamoB, ONM3KHM K MaKCHMAalIbHOMY;
aHAIH3UPYET MOJTyYCHHbBIC PE3YJIBTATHI;
MIPOSIBIISIET CaMOCTOSITENNFHOCTh TIPH BBITIOJTHEHUH
3alaHuil

74 - 86

Xopowo
(3auTeHo)

O1ieHKa «XOpOIIO» BBICTABISETCS CTYIEHTY, €CIIU
TEOPETHYECKOE COICpXKAHME Kypca OCBOEHO
MOJIHOCTBIO, HEoOXOq1MbIe MIPAKTUYECKUE
KOMIIETCHIIMM B OCHOBHOM C(OPMHUPOBaHbI, BCE
NpeIyCMOTPEHHBIE  MPOrpaMMOl  OOydeHUs
yueOHble 3aJaHMs BBIIOJIHEHBI, KadeCTBO HX
BBITMIOJTHEHHA JOCTAaTOYHO BBICOKOE. CTyneHT
TBEPAO 3HAeT Marepuajg, TIpaMOTHO U TO
CyLIECTBY  H3JlaraeT  €ro, He  JOIIycKas
CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIIPOC.

60 -73

VY nosnerBop
HUTENBHO
(3auTeHo)

OLeHKa «yAOBJIETBOPUTEIBHOY»  BBICTABIIACTCS
CTYyZIEHTy, €CIM TEOPETHYECKOE COJEpKAHUE
Kypca OCBOCHO YacCTUYHO, HO MPOOeNbl HE HOCST
CYILIECTBEHHOI'O XapakTepa, OOJIBIIMHCTBO
MPENYCMOTPEHHBIX MPOTrpaMMoit 3alaHui
BBITIOJIHEHO, HO B HHMX HMEIOTCS OIIUOKH, MpHU
OTBETE Ha MOCTaBJIEHHBIM BOMPOC CTYACHT
JIOIyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWibHbIe  (HOPMYJIUPOBKH,  HAOIIONAIOTCS
HapylIEHUsl JOTMYECKON IMOCIeI0BaTEIbHOCTH B
M3JI0)KEHUH IPOrPaMMHOI0 MaTepuara.

Ornenka
«3aUTEHO»
BBICTABIISIETCS
CTYACHTY, €CIli
OTBETHI Ha
BOIPOCHI o
TEMaM
IOUCIUILIMHBI
IOCJIEI0BATEIbLH
B, JIOTHYECKA
H3JI0KEHEBL,
JIOITYCKAIOTCS
HE3HAYNTEILHBIE
HEIOYETEI B
OTBETE CTYJICHTA,
TaKkue KakK
OTCYTCTBHE
CaMOCTOSTEILHOT
0 BBIBO/IA,
peueBbie OMHOKU
U Tp

Huoxe 60

Heynosners
OPHTEIHHO
(He 3auTeHO)

OlieHKa «HEYOBJICTBOPUTEIBLHO» BBICTABIISAETCS
CTYJICHTY, €CJI OH HE 3HACT 3HAUMTEIILHON 4acTh
MPOrPaMMHOTO MaTepuania, JIOITYCKAeT
CYIIECTBEHHBIE  ONIMOKH,  HEYBEpEeHHO, C
OOJNBITUMU 3aTPYIHCHUSIMU BBINIOJIHSET
MIPaKTUYECKHE paboTsl, He00X0uMBIe
MPAKTUYECKUE KOMIIETEHIIMA He C(HOPMHUPOBAHBI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoi
o0ydeHus1 y4eOHBIX 3aJaHUil HE BBIIOJHEHO,
KayeCTBO WX BBIITOJIHEHUS OICHEHO YKCIIOM
0aIoB, OJIM3KUM K MUHUMAIIEHOMY

Ornenka «He
3a4TEHO»
BBICTaBIISIETCS
CTYyIEHTY, €Cliu
CTYICHT HE 3HAET
OCHOBHBIX
MOHATHH TEMBI
JIMCLUUIUIMHEI, HE
OTBEYAET Ha
JIOTIOJTHUTEJIHHEIC
H HaBOIIINE
BOIIPOCHI
MIPENoIaBaTersl.

MWHMCTEPCTBO HayKK U Bbiclero obpasoBaHua Poccnitckon ®Pegepaumm

HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN MHCTUTYT (dunuan) GenepaibHOTO

rOCYJapCTBEHHOTO OI0/PKETHOTO 00pa30BaTeIbHOIO  YUPEXKICHHS BhICIIETO 00Opa3oBaHUs

«KazaHckuii HalMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET




PaxyJIbTeT MEXAHUYECKUN
Kadenpa ITAXT
HanpasneHue noarotosku: 20.03.01 TexHocdepHas 6e30nacHOCTb
Cemectp 5

Y4yebHbiIM nnaHom no  HanpasneHuto nogrotoBku  20.03.01  TexHocdepHas

6e30nacHOCTb A5 06yvatoWmMxca NpPeaycCMOTPEHO NpoBeaeHne NabopaTopHbIX 3aHATUA MO
ancunnnumue MAXT.

NabopatopHble  3aHATMA N0 AUCUMINAMHE  NPOBOAATCA B CMeuwanbHo
obopynoBaHHbIX NlabopaTtopuax € MNpPUMEHEHMEM HeobXxoAMMbIX CpeACTB OOy4YCHHUS:
nabopatopHoro o00opyaoBaHus, 00pa3loB sl HCCIeA0BaHUN, MeToquYecKuX nmocobuit. Lenp
MPOBEJCHUS JTA0OPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHHUE TEOPETUUYECKUX IMOJIOKCHUIN
JIEKIIMOHHOTO MaTepuana, a TakKe BbIpadOTKa CTYyIEHTaMH OMNpPEIEICHHBIX YMEHHH U
HABBIKOB  CaMOCTOSITCJIBHOTO  JKCIICPUMEHTHPOBAaHUS. Marepuansl i MPOBEACHUS
1ab0paTOpHBIX pabOT UMEIOTCSA B Y4eOHBIX mocoOusix, paspadoranHbix Ha Kadempe TTAXT(
cM. nuteparypy B PII).

Kpurepuu onenku 1a00paTopHbIX padoT

[Ipu moarotoBke k mnaboparopuoit pabore mo auciuruiiHe ITAXT cryaeHT pomkeH

BBITIIOJHUTD CJICAYIOIIUC BUJIbL pa60T:

MuHMMATbHBIA MakcuMasibHbIH
Buab1 pador
oas (BN
CamocTosTenpHass MpopaboTKa TEOPETHYECKOTO 5 3
MaTtepuaa K JlabopaTopHoii paboTte
O3HakOMJIEHHE C  YCTaHOBKOH, MPUOOpOM, 5 3
METOJIMKOH BBINOJIHEHUS 1a00paTOpHOI paboThI
BrinonHenue He0O0X0AMMOT0 SKCIIEPUMEHTA 2 4
O6paboTka pe3yIbTaTOB HCCJIeI0BaHMUS, 3 5
MocTpoeHue rpaduKkoB
AHanu3 pe3ylnbTaToOB MCCIEIOBAaHUS U BBIBOJ IO 3 5
pabore
UTOIoO: 12 20

Taxkum oOpa3om, kaxmas yabopartopHas paboTa OIEHWBAEeTCI MUHMMYM B 12 0Oaiios,
mMakcumyM B 20 Oamsos. Ilocie BhIMONMHEHUS BceX pabOT pacCUUTHIBAETCS UTOTOBBIM Oamil mo
JTAHHOMY OIIGHOYHOMY CpEJICTBY, KaK CpelHee apu(MeTHdeckoe IO BceM JabopaTOpPHBIM
paboram. [lockonpky umcio 1abOpaTOpHBIX pabOT y CTYIEHTOB pa3HbIX (opM oOyueHHs

HEOJIMHAKOBOE, TO BBITIOJHAETCS KOPPEKTUPYIOLINI TepecdET OaioB.




MuHUCTEPCTBO HayKuM U Bbicliero obpasoBaHua Poccunitckoit ®epepavmm
HmxHexaMcKkuii XUMHKO-TEXHOJIOTHYECKHU HHCTUTYT ((punuan) ¢peaeparbHOro rocy1apcTBEHHOTO
OI0/KETHOTO 00pa30BaTEIBLHOTO  YUPEKICHHS BBICIIETO OOpa30BaHUS
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
DaKyJbTET MEXaHUYECKUI
Kadenpa ITAXT
Hanpasnenue nogrotosku: 20.03.01 TexHocdepHasa 6e30nacHOCTb

Cemectp 5

HenoBas (poaesasi) urpa nmo gucuunjnne IAXT

1. Tema (mpobOsiema). KauecTBo mosrydaemMbix B peKTH(UKAITMOHHOW KOJOHHE MPOJYKTOB
(mucTmiATa M KyOOBOTO OCTaTKa) HE yaoBieTBopsieT TpeboBanusim 'OCTa.

2.  Konnenmus wrpel. HeoOxomauMo mNpoaHaTM3WpoBaTh NPHYUHBI CHWKCHUS KadyecTBa
MIPOJYKTOB, YCTAaHOBUTH HambOojee BEPOSATHYIO MPHUUMHY YXYALIECHUS KauecTBa MPOAYKTOB Ha OCHOBE
aHaJlM3a MOoKa3aHWW MPUOOPOB HA MaHEeIH YIPABJICHHS B OMEPATOPHON U MPHUHATH PEIIeHUe O crocode
(cmoco0ax) BO3AEHCTBUSI HA TEXHOJIOTMUECKUN mpolecc. Bo3MokHble NpUYMHBI U3MEHEHHS] KauecTBa
MPOAYKTOB: U3MEHEHHE COCTaBa MCXOTHOW cMecH (ITUTaHWs) KOJIOHHBI, HApYIIeHUs B paboTe HACOCOB,
W3MEHEHUE IapaMeTpoB TPEIOLIero mapa B MOJOrpeBaTeliec MUTAHUS WIM KUISTHIBHHUKE, a TaKke
oXJaXJarole BoAael B naediermMarope, M3MeHeHHE (HIErMOBOTO YHMCIA, CKAUYKH  HAMPSKEHHUS B
ANEKTPOCETH, U3MEHEHHUE PACXOJI0B IPEIOIIETo Mapa WM OXJIaXAaroIield BObl, 3a0UBKa Tapesiku (WiIH
€€ YacTH).

3. Pomm: rpynma GakanaBpoB JENUTCS Ha HECKOJIBKO Opwran. B kaxmoit Opurame ecTh
HAYabHUK CMEHBI U JIBA WM TPU anmaparduka (omneparopa).

4.  Oxwunaemsblii (-bie) pesynbrar (-b1). Kaxmas Opuraga (cMeHa) TOTOBUT MUChMEHHBIC
OTBETHI, B KOTOPBIX H3JIAralOTCs PEHICHHS 00 YIPAaBISAIONEM BO3JACHCTBHH HA TEXHOJIOTHUYSCKUN
nporecc (M3MeHeHue (prerMoBoro umciia, KI3MEHEHHE pacxojia mapa Wik Boabl U T.1.) [IpenomaBarens

3HAKOMUTCs C IMCbMCHHBIMHU OTBETaMH 6p1/1razl, 34TCM 3a1a€T BOIIPOCHI YHACTHUKAM JIEI0BOM HI'PBI.

YpoBeHb NOATOTOBKH 0aKaJIaBpa 10 JaHHOW TeMe OLIEHUBAETCS M0 NATHOAJILHOMI

IHIKaJjae
Kpurepun ouesku bamn
bakanaBp riny0oko NMOHMMaeT MaTepuaj, aKTUBHO Y4YacTBYeT B JEJIOBOI 5
Urpe, 1aeT apryMEeHTHPOBAHHbIE OTBETHI HA BONPOCHI MPEIOIaBaTENs
bakanaBp B LI€l0M NpeICTaBIsAET 3aKOHOMEPHOCTH IpoOIecca, JOCTATOUYHO 4

aKTHUBHO YYacTBYET B pOJIEBOM HUTrpe, MHOTJa olIMOaeTcss Mpu OTBETE Ha
BONIPOCHI MTpenojaBaTens

bakanaBp HeZOCTaTOUHO BJIAJEET MAaTEPUATIOM, B JEJIOBOW UIPe y4acTBYET 3
HEaKTHUBHO, Ha BOIPOCHI MPENoAaBaTessi OTBEYaeT C TPYJIOM
bakanaBp He cmpaBisieTcs ¢ pojiblo, B MaTepuane pazOupaercs cinabo, Ha 2

BOITPOCEHI NPCNIOJAABATCIII OTBETUTH HC MOXKCET




MuHUCTEPCTBO HAayKM 1 Bbicluero obpasoBaHua Poccuinckoit Pepepavmm
HuxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUA HHCTUTYT (punuan) dheaepanbHOro rocy1apCTBEHHOTO
OI0PKETHOTO 00pa30BaTENbHOIO  YUPEXKICHHS BBICIIET0 00pa3oBaHUs
«Ka3zaHCckuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTET
DaKyJbTeT MEXaHUYECKUI
Kadenpa ITAXT
Hanpasnenue nogrotosku: 20.03.01 TexHocdepHasa 6e30nacHOCTb

Cemectp 5

IlepeyeHb BONPOCOB K 3IK3aMeHY
no gucuumiinae 51.B.04 ITAXT

1. Ilpenmer u ocHoBHBIe 3amaun Kypca I[TAXT. Knaccudukanus XUMHKO — TEXHOJOTHYECKHX
npoueccoB. [Ipeamer ruapasnuku. ['uapocraTuka u rugpoOIMHAMUKA.

2. OcHOBHBIE CBOMCTBAa JKUIKOCTEH (TEKy4ecCTh, JIUIKOCTh, YACNIbHBI BEC, BS3KOCThb, IUIOTHOCTD,
ruipocraTudeckoe Aasienue). CBoiicTBa U pa3MEpPHOCTH J1aBICHUS.

3. 3akoH BHYTpeHHEro TpeHus HproToHa. J[MHamMudYeckas WM KHHEMaTHdecKas BS3KOCThb. | pajueHT
JIOKaJIbHOM CKOpOCTU. HhIOTOHOBCKUE M HEHBIOTOHOBCKHE JKHMJIKOCTH.

4. OcHoBHOE ypaBHEeHHE ruapocTtatuku. 3akoH Ilackansg. I[lpakTuyeckoe MNPUMEHEHHE OCHOBHOIO
YpPaBHEHUS TMIPOCTATUKH.

5. IloTok >XKUIKOCTH M €ro mapameTpbl (KUBOE CEUEHWE, CMOYCHHBIM TEPUMETP, THUIAPABIMUECKHUI
paanyc, SKBUBAJICHTHBIN nuUaMeTp, aOCOJIOTHAS M OTHOCHTENbHAs IIEPOXOBATOCTh CTEHKHU, CPEIHSS,
JIOKaJIbHAsl, MTHOBEHHAsl M OCPEIHEHHAs! CKOPOCTh, MACCOBBIN U OOBEMHBIN PacXo).

6. Bumael TedeHHs KUIKOCTH (CTAI[MOHAPHOE W HECTAllMOHApHOE, PAaBHOMEPHOE W HEpPaBHOMEPHOE,
HamopHoe M Oe3HanopHoe TeueHue). Pexumpl TedeHHs] KUAKOCTH (JaMUHApHBIN, MEepexXOaHbIH,
TypOynenTHsiit). Kpurepuii PeiitHonbaca. CTpykTypa JaMUHApPHOTO U TYpOYJIEHTHOTO IMOTOKA.

7. YpaBHeHHE HEPa3pbIBHOCTH (CIUIONIHOCTH) MOTOKA, WJIM TMOCTOSHCTBA pacxoja (MaccoBOTO MU
00BEMHOT0) KHIKOCTH. 3aBUCUMOCTh CPEIHEH CKOPOCTH MOTOKa OT YKMBOTO CEUYCHHUS WIIU JHAMETpa
TPyOBI IPH MIOCTOSTHHOM PACXO0/I€ KUIKOCTH.

8. YpaBuenue bepHymnu ans uaeanbHON U BA3KOH JKUIKOCTH. | €OMETpHUYECKHi, Mbe30METPHUECKUA,
JUHAMUYECKUN U TOJHBIA Hamop. PU3MyecKuil CMbICH ypaBHEHUsI bepHymm u ero wieHos. lloreps
Hanopa. /luarpamma bepryiu.

9. VpaBHenus Oananca. [IpocTpaHcTBEeHHBIH KOHTYp M BpeMeHHOW wuHTepBaji. llpuxom W yxof,
HCTOYHUK M CTOK cyOcranuuu. Hakorenue cyOctanmuu. Pesynbrat npouecca. OCHOBHOE OallaHCOBOE
COOTHOLICHHE.

10.  Amnanorus mpoleccoB mepeHoca cyoctaHiuu. [loreHnmansl nmepeHoca. 3aKOHbBI MOJIEKYISPHOTO
nepeHoca (3aKkoHbl BHyTpeHHero TpeHus Herotona u @ypee, | 3akon duka).

11.  VYpaBuenue HaBbe — Crokca. ®u3nueckuii CMbICI ypaBHEHUS U €TO YJICHOB.



12. VYpasuenue ®ypre — Kupxroda. ®usndeckuii CMBICT YpaBHEHUS U €r0 WICHOB.

13. VYpauenue ®uka. DU3NUECKUN CMBICIT YPABHEHUS U €TO YJICHOB.

14. MopenupoBanue XTII. ®usnueckoe U MaTeMaTUYECKOE MOJEIMPOBAHUE. Y CIIOBUSA
OJIHO3HAYHOCTH.

15. Teopus nono6us. ['eomerpuueckoe, pusnyeckoe u BpeMeHHOe nogooue. [Togodue HavaaIbHBIX U
IpaHUYHbBIX yCII0BUH. KOHCTaHThI, MHBAPHAHTHI, CUMILJIEKCHI U KPUTEPUU TIOJ00US.

16. Tmapomunamuyeckoe momoOue. BwiBog  kputepueB  Pelinombnca, ®pyma, Diinepa,
TOMOXPOHHOCTH, ['anuiest u Apxumena, ux GU3NIECKUd CMBICIL.

17. KpurepuanabHbie YpaBHEHHUs IBMOKCHHS KuUAKOCTH. OnpenenseMblil (Diaepa) U onpeaessonme
kputepuu. OnpeaeneHue nepenaaa 1aBJIeHUN.

18. TemnoBoe monobue. Kpurepum temmoBoro momobuss ®dypwe, Ilekne, Hyccenpra, Ilpanaris,
I'pacroda, wux ¢usnyeckmii cmpicn. KpurepuanpHble ypaBHeHus Temnoornaun. OmpeneneHne
MTOBEPXHOCTHU TEILJIONEpEIauH.

19. Maccoobmennoe mnongobue. BoiBox muddysuonnsix kputepueB dDypne, Ilexne, Hyccenbra
(IlepByna), ITpanarns (LMuara), ux Gusnueckuil CMbICI.

20.  OOmme MOHATHS O CTPYKTYpe MOTOKOB. Pacmpesenenne TOKalbHBIX CKOPOCTEH B paboyeil 30He
(P3) ammapata. Cpeanee Bpemsi mpeObiBaHMs 4acTull kuakoctd B P3. dyHkuus pacnpeneneHus
AJIEMEHTOB MOTOKa IO BpeMeHu ux npedbiBanus B P3. Tpaccep (MeTka). BoixoaHbie KpuBbie (KpUBBIE
OTKJIUKA).

21. Mogens uneansHoro BeitecHenus: (MUB). Cpennee Bpems nmpeObIBaHUS U PYHKIUS OTKITHKA JIJIS
MUB.

22. Mogeny uneanbHoro mnepemermmBanus (MUID). Cpennee Bpemss mpeObiBaHus U (QyHKIUSA
pacnpenenenus aig MUIL. Maremarndeckoe 0)ku1aHue U TUCTIEPCHUs BpEMEHH NPeObIBaHNS AIIEMEHTOB
notoka B P3.

23. Slyeeunas moxens (SIM). Maremarnueckoe omucanue M. [lapamerp u nucnepcus BpeMeHU
npeosiBanus SIM. Ilpenensuble cnydan SAM.

24. Judpdysuonnas moxenb ([AM). Marematnueckoe omucanme [IM. Ilapamerp m nucnepcus
BpemeHu npedsiBanus. [penensusie cayyau M. Cssp mexay SAM u JIM.

25. ConpoTuBieHME TpeHHUs B TJAJKMX M IepoxoBarelx Tpybax. Popmyna [lapcu — Beiicbaxa.
@usnueckuii cMbIca KO3 GUIMEHTA THAPABINYECKOTO TPEHHUS.

26. MecrtHbie conpotuBieHus. KoddhduimenT MecTHOro COnpoTHBIIEHHS, €T0 (PU3HMUECKUI CMBICIL.
Omnpenenenre NOTepH HAIOPa B MECTHBIX COMPOTUBJICHUSIX.

27.  Pacder ruapaBIMueCcKOro CONpOTHUBIEHHs TpyOorpoBoja. [lpuHimn HanoxeHus noteps. Pacxon
SHEPI'Uu Ha MepeKayMBaHKe )KUJKOCTHU 110 TPYyOOIIpoBO1y. XapaKTepUCTHKA CETH.

28. Kmaccudukamnus HaCOCOB: JUHAMHUYECKHE (JOMACTHBIC M TPEHHUS) U O0OBEeMHBIE (ITOPIIHEBBIC U

poTarmoHHbIe Hacochl). [TpuHIMn ux nerictBus. CrenuanbHble HACOCH (Ta3MudT, MOHTEXKIO).



29.  YcTpOoWCTBO W MPUHIMIN JEHCTBUS MOPITHEBOro Hacoca. Bo3myminbeie konmaku. MuankaropHas
nuarpamma. /{narpamma nogauun. Hacocel mpocToro u KpaTtHoro A€HCTBHUS.

30.  OcHoBHBIE paboure mapaMeTpsl MOPITHEBOrO HAcoca (HAMOp, MPOU3BOIUTEILHOCTD, MOIIIHOCTD,
KIII, mpenenbHast BBICOTA BCACHIBAHMUS ).

31.  VYcrpoiicTBO M MpUHIMUN JeHCTBUS IIeHTpoOexHOoro Hacoca. KoHCTpykius pabouero koneca.

32. XapakTepuCTHKa LEHTPOOEKHOTo Hacoca. ONTHUMaNbHBIM peXKUM pabOThl Hacoca. 3aKOHBI
IIPOIOPLIMOHAIBHOCTH.

33. Pabora uenrpobexxHoro Hacoca Ha cerb. Pabowas Ttouka IIBH. IlapamnensHoe wu
II0CJIEI0BATEIBbHOE COCIMHEHUE HACOCOB.

34. CpaBHuUTeNnbHAsi  XapaKTePUCTHKA  TMOPIIHEBBIX U LEHTPOOEKHBIX  HAcocoB (MO
MPOU3BOAUTENBLHOCTH, Hanopy, KIIJ[, paBHOMEPHOCTH MTOJA4YH, CIOKHOCTH YCTPOHUCTBA, KOMIIAKTHOCTH,
HEO0XOIMMOCTH 3IMBKH KHUIKOCTBIO U T.11.).

35. Krnaccuduxaiuss KOMIPECCOPOB U BaKyyM — HACOCOB: a) IO CTENEHU CXKATUS — BEHTHJISATOPHI,
ra3olyBKHd, KOMIIPDECCOPbI, BakKyyM — HAacochl; 0) N0 TPUHIUINY JEHCTBUS — TOPIIHEBHIE,
LEHTPOOEKHbIE, POTALIUOHHBIE, OCEBBIE, CTPYHHBIE.

36.  YcrpoiicTBO, TpUHIMIT JEHCTBHA M TeopeThyeckas paboyas AuarpamMma IOPIIHEBOTO
KomIpeccopa. Komnpeccopsl mpocToro u KpaTHOro AeMcTBUs. MHOTOLMIIMHIPOBBIE KOMIIPECCOPBI.

37.  XapakTepHCTHKa HEOJHOPOIHBIX CUCTEM, CIOCOOOB X pa3/eieHus U 00pa30BaHMUs.

38.  CymHOCTh IPaBUTAMMOHHOTO OCaXaeHUS. CKOPOCTh CBOOOTHOTO M CTECHEHHOTO OCAKICHHUS.

39. KOHCTpPYKIIMM OTCTOMHHMKOB (C TpeOKOBON MENIaKOH, TOPH3OHTAIBHBIA IS OMYJIBbCHH,
IblJIeOCaIUTENIbHAS KaMepa).

40. Teopernyeckre OCHOBBI pa3JiefieHUs] HEOJHOPOJHBIX CHUCTEM B OCATUTEIbHBIX LEHTPU(PYrax U
nukiaoHax. dakrop pazneneHus.

41. Knaccudukanus 1HeHTpUYr. YCTpOHCTBO W NPUHLHUI JAEWCTBUS OCATUTENBbHBIX LEHTpUyT
(meproanyecKol BEpTUKAIBbHOM, HEMPEPbIBHON TOPU30HTAIBHOM ITHEKOBOI).

42.  Anmapatypa Uil HUKJIOHHBIX IPOIECCOB (MOHO- U MYJIbTUILIUKIIOHBI).

43.  Pa3nenenue razoB3Beceil B AJIEKTpHUECKOM ToJie. KOHCTPYKIINU 3JEKTPOPHIBTPOB.

44,  OCHOBHBIC 3aKOHOMEPHOCTH M MPUMEHEHHUE TICEBIOOKIKEHHOTO («KKHUTSIIEro») cios. [lepBas u
BTOpasi KpUTUYECKHE CKOPOCTH TICEBAOOKUKAIOIIETO areHTa.

45. CymHoctb (unbTpoBanusa. CrocoObl co3laHMs TMepenajga JAaBieHUH. PexuMbl U BHIBI
¢unbTpanuu. Cxumaemble U Hecxumaemble ocaaku. Cragun ¢uiabTpoBaHus. OCHOBHOE ypaBHEHUE
buIbTpOBAHUS.

46.  YCTpo#CTBO M MPUHIMII AEHCTBUS Ta30BBIX (PUIBTPOB.

47.  YcTpoifcTBO M MpUHLMT JIeiicTBUA GapabaHHOTO Bpalaromnerocss BakyyMm — guibstpa. CTaguu ero
paboTHI.

48. CymmHocts 1eHTpoOexHON  dunbTpanmu. KoHCTpykumm — QuibTpyrommx — mneHTpudyr

(mepuoauYecKoi BepTUKAIBLHON U HEMPEPHIBHON TOPU3OHTAIHHON C MYJIbCUPYIOITAM MTOPIITHEM).
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[lepememuBanue B >kugkod cpene. MHTEHCHMBHOCT M 3(PGEKTHBHOCTh TEPEMEIINBAHUA.
CnocoObl  mepememuBanus. llepememmBaHue MeXxaHWYECKUMH MemankamMu. OCHOBHBIC
(;romacTHBIE, TpONeIUIEPHBIE U TYPOUHHBIC) U CIIEHUAIBHBIEC THITHI MEIIAJIOK

CymHocTh TeruiooOMeHa. JIBrkymias cumia mporecca TeriooOMeHa. OCHOBHBIE CIOCOOBI
TerutooOMeHa. [TomHbIN 1 yIeTbHBIN TEIUIOBOM MOTOK. TemiooTnaua u Terionepeaaya.
OcHoBHbIE TEMIEpaTypHblE CXEMbl W YpaBHEHHs TeIUIOBOro OanaHca. YJIelIbHbIE MacCOBBIE
TEIJIOEMKOCTb, TEIIOThl KOHJEHCALIMU U UCTIApEHUSI.

Temnonepenaua uepe3 MHOIOCIONWHYIO IIOCKYIO CTEHKY. OCHOBHOE ypaBHEHHUE TEIUIONEPEIAUH.
KoaddunmenTs! Ternoornaun, Terionepeadyy u TemIonpoBOAHOCTH. [ pageHT TeMnepaTyphl.
['peromre u oxJiakaaro1Me TENIOHOCUTEIH, UX JOCTOMHCTBA U HEJOCTATKHU.

TermmooOmennas ammaparypa. KoxyxoTpyOuaTelii  TEIUIOOOMEHHBIM —ammapatr (OAHO- |
MHOT0X0710BOH ). CrIocoOBI TEeMITEpaTypHOH KOMIICHCAIIHH.

TernnmooOMeHHUK TUTIA «TpyOa B TpyOe», TPEIOLINE U OXJIAXKAAIOIINE «PYyOallIKuy, pereHepaTophl,
CMECHUTENbHBIE KOHCHCATOPHI, TEIJIONPOBO/] (TEIUIOBas TPyOa).

CymrHocTh BbImapuBanus. [lepBuuHBIA U BTOpUYHBIN nap. BeimapuBanue npu aTMocepHOM H
MOBBILIEHHOM J[aBJIEHUU U 0] BaKyyMOoM. OJIHO- 1 MHOTOKOPITYCHBIE BbIITAPHBIE YCTAHOBKHU.
CxeMa 1 pUHIMI ACHCTBUS OJHOKOPIIYCHOTO BBIMIAPHOIO allapara.

MatepuanbHbIi U TETJIOBON OallaHC OJHOKPATHOTO BBITAPUBAHMSL.

[loBepxHOCTh HarpeBa, IOJIe3HAas PA3HOCTb TEMIIEpaTyp, TeMIlepaTypHble TMOTEpH u
TeMIIepaTypa KMIIEHUsI pacTBOpa MPH BhIMAPUBAHUU.

CyIIHOCTh ~ MCKYCCTBEHHOTO  OXJ@XACHUSA. YMEpPEeHHOe M TIIyO0OKOe  OXJIaXJEHHeE.
JlpoccenupoBaHue, AeTaHANPOBAHUE U PETeHEPATUBHBIN TEMII000MEH.

Nneanpnas mapoxommnpeccuonHast xojonauibHas MamuHa ([TKXM). OOpatueiii mukn Kapho.
X0J10101TPOU3BOIUTENBHOCTb. XO0JIOAUIBHBIA KO (ULIUEHT.

JlelicTBuTenbHas MapokoMmpeccuoHHast xonoawibHas MmamuHa (IIKXM). Tpu ee otnuuus ot
nneansHoil [IKXM. Tepmogunamuuecknii KIIJ nericreurensroi ITKXM.

XnanoareHThl, OCHOBHbIE TpeOoBaHuUs K HUM. [[1tochl 1 MUHYCBI ()PEOHOB.

CymHocth MaccooOmeHa. CrocoObl BbIpakeHusi coctaBa (a3. [lepecuer KOHIEHTpaluu U3
MAacCOBBIX J10JIel B MOJIBHBIE U HA00OPOT.

®a3oBoe paBHoBecue. [Ipunuun Jle — [llaTense. PaBHOBeCHas nuHUs npouecca.

MatepuanbHbiil 6anaHc 1 pabodasi tuarpamma maccooOMeHna. Pabouas muHus nporecca.
Mexanusm MaccooOMeHa. MonekymnsipHas, KOHBEKTHBHas U TypOyleHTHas auddysus.
JIByXIIJIeHOUHAsi MOJIeNIb MacCOOOMEHa.

CymHocTs neperonku. 3akonsl Payns u Jlanerona. Ilepssiii 3akon KoHoBanosa.

CymHocth pektudukanmu. Temno- 1 MaccooOMEeH Ha KOHTAaKTHBIX YCTPOWCTBAX.

Cxema pekTu(UKaAIMOHHON YCTAaHOBKH. Y KPEIUISIOIIas U UCUEPIBIBAIOIIAs YaCTH KOJIOHHBI.
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MarepuanpHbiii  O0amaHc  peKTH(GUKAIMOHHOW KOJOHHBL. YpaBHEHHE palodeil JMHUH
YKperisiomei yactTi KonoHHbl. diaermMoBoe uncio. OnpeneneHre BICOThI KOJIOHHBI 110 YUCITY
TapesioK.

Bnusiaue ¢iierMoBOro ymcia Ha 4€TKOCTh Pa3/IeleHHUs CMECH, pa3Mepbl M MPOU3BOIUTEILHOCTh
KOJIOHHBI, pacXo/bl TEIUIOHOCHUTENEH (IPEIOIero napa B KUMATUIBHUKE U OXJIAXKIAIOIIEeH BOJIbI B
nedaermarope).

TemmoBoii OamaHc peKTU(UKANMMOHHONW KOJOHHBI. CHOCOOBI YKOHOMHHU TETUIOBOW SHEPTUU B
PEKTH(PHUKAIIMOHHON YCTaHOBKE.

Pa3znenenuie OMM3KOKUIIAIIMX cMeceil. DKcTpakThBHas pekTudukarus. Cxema yCTaHOBKHU.
Otkionenust ot 3akoHa Paynsa. Bropoit m o6mmii 3akonsl KonoBanosa. IIpaBmio Bpesckoro
(3aBHCHMOCTH COCTaBa a3€0TPOIa OT JABJICHUA).

AzeotporHas pektudukanus. Paznenenue cMecu 3TaHosa ¢ BOJOH ¢ 100aBieHreM OEH301a.
CymHOCTh MOJEKYISAPHOU JUCTHIUISIIIHA. CXeMa YCTaHOBKH.

MHuorokomMrnoHeHTHas pekThudukanus. Cxembl YCTaHOBOK. METOIbI «KIIOYEBBIX» KOMIIOHEHTOB
U «OT TAPEJIKU K TApEIKE».

CymHocts abcop6ruu. 3akonsl ['enpu u JlanpToHa. 3aBUCHMOCTh PABHOBECHOM PaCTBOPHUMOCTH
ra3a B )KUJKOCTH OT JIaBJICHUS M TEMIIEPATypHhI.

MartepuanbHbiii 6asiaHc TPOTUBOTOYHOTO abcopOepa. OOt U yneabHbIA pacxoabl abcopOeHTa.
3aBUCHUMOCTH BBICOTHI U AHaMeTpa abcopOepa OT yAeIbHOTro pacxoa abcopoeHTa.

VYCTpolCcTBO M IPUMEHEHNE HAcaJOUYHbIX KOJOHH. [[TOTHOCTH opomieHus. 3ajepixKa KUIKOCTH.
[Tpucrenounsrit a3pdext. ['maponrnnamudeckue padbodre pekuMBbI.

OcHOBHbBIE THUIIBI HACaJOYHBIX Tei. TpeOoBaHus Kk HacaakaMm. PerynspHas W HeperyispHas
Hacazka. Pazmepsl, 3 (peKTUBHOCTD U THAPABINYECKOE COMPOTUBIIEHNE HACAIOK.

YcTpolicTBO M NpUMEHEHME  TapenpyaTblx  KoJMoHH.  Kiaccudukanus — Tapesok.
lMunpoauHamMudeckue peskuMbl pabOThI TAPENOK C MEPETOYHBIMU KaHAJIaMH.

YCcTpoicTBO, MPUHIIUIT ACUCTBUSA U CPABHUTEIbHAS XapaKTEPUCTHKA KOJMAYKOBBIX, KIAMAHHBIX,
MPSMOTOYHO- BUXPEBBIX M JIPYTHX TapeioK.

CymHocTh U NMpUMeHeHHe sKcTpakuuu. Cxema yctaHoBKU. KoadduuueHTsl pacrnpenenceHus u
paszzaeneHus (CEIeKTUBHOCTH).

Tpeyronbnas quarpamma ['u66ca. [IpaBumno peryara. bunonanpHas KpuBas U XOpAbl PABHOBECHSI.
OpnHocTyneHyaTasi SKCTpakiusl OWHApHBIX cMeced. PacdeT ogHOCTYNeH4YaToOW SKCTPAKIUU IO
nuarpamme ['u66ca.

MHoroctyneHuarasi TMepeKpecTHas M TMPOTHBOTOYHAS OKCTpakiusa. WX wimocTpanus Ha
JuarpaMme COCTaB-COCTaB M CPABHUTENbHAS XapaKTePUCTHKA.

Knaccudukanms sxcrpakropoB. OAHOCTYNEHYATHIH CMECHTEIIBHO-OTCTOWHBIA H  SITITUYHBIN
skcTpakTophl. ['paBuTanmonnsie anmnapatel. CocoObl cO3/1aHus MyJbCalliu MOTOKOB. PoTOpHO-

JTMCKOBBIN U IIEHTPOOCKHBIN SKCTPAKTOP.



90. Cymrocth cymikn. CmocoOsl cymku. Dopmbl cBs3u Biarm ¢ matepuasiom. CBoOojHas
CBsI3aHHAs BJIara.

91. OcHoBHBIC (pr3UUECKEe CBOMCTBA U [uarpaMmma Pam3nHa BIaKHOTO BO3ayXa.

92. U306pakeHne KOHBEKTUBHOM CYIIKH Ha nuarpamme Pamsuna. MneanbHas U peanbHasi CyIIUIKH.

93. Kuneruka cymku. Briarocoaep:xanue matepuasna. OnbITHas KpUBasi U KpUBasi CKOPOCTH CYIIKH.

94. YCTpoWCTBO ¥ TPHUHIMUIT JCUCTBUS KOHBEKTHBHBIX CYIIWIIOK (KaMEpHOH, TYHHEIbHOM,
06apabaHHOH, THEBMAaTHYECKON, PACTIBUIUTENILHON, C «KUIISIIIUM CJI0eM»). KOHTaKTHBIE CYIIMIIKH.

95. CymHocTh MeMOpaHHBIX MpOIECCOB. Buapl MeMOpaHHBIX mporeccoB. [IpoHHIIaeMOCTb.

Memb6pansbl 1 TpeGoBaHUs K HUM. Tpu Teopun MeMOPaHHOTO pa3fiesieHusl.

Kpurepuu oneHkn ypoBHsl 0TBEeTOB Ha Jk3aMeHe no aucuuninuae b1.B.04 ITAXT

YpoBeHb BIIAJICHUS MaTepUAIOM OakajJaBpPOB OICHHUBACTCA 1O TATHOAJUIBHOW IIKale B
COOTBETCTBHUH C OAJIJILHO - pEUTUHTOBOI CHCTEMOI.

Kputepun onenkn 0asL1

bakanaBp nmeer riy0okue, CHCTEMHbIE 3HAaHUA MO JaHHOW AMCLHUIUIMHE, yMeeT Ha | 36-40
MPAKTUKE TMPUMEHSITh TEOPETHUYCCKHE 3HAHUS, IOHMMAaeT (PHU3UYECKYI0 CYTh
mporecca.

3HaeT: a) 3aKOHOMEPHOCTH TUPOCTATUKHU U TUIPOJUHAMUKY;

0) 3aKOHOMEPHOCTH THAPOMEXaHUYECKUX MPOLIECCOB,;

B) KOHCTPYKITUU M MIPUHIIHIT ICHCTBUS HACOCOB, KOMIIPECCOPOB, THIPOMEXaHUIESCKHIX
anmapaToB.

‘YMeeT: BBIMONHSITH CJIOKHBIC THAPABINYCCKHE U APYTUE PACUCTHI.

HMmeeT HABBIKM: PEIICHHUS CIOKHBIX 3a/1a4.

Ha 3auere maer normueckne OOOCHOBAHHBIE OTBETHI HAa OCHOBHBIC BOIPOCHI U
YBEPEHHO OTBEYAET Ha JIOMOJHUTEIbHBIE BOMIPOCHI.

bakanaBp Bmameer JHBHHOM JIOJIEH TpOrpaMMHOTO MaTepuana, ymeer pemartsb | 30-35
NpaKTHYECKHE 33/1a41, HO HE JI0 KOHIIa pa300paicsi BO BCEX BOIPOCAX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTHU TUIPOCTATUKU U TUAPOJIUHAMUKH;

0) 3aKOHOMEPHOCTH THAPOMEXaHHYECKHUX MPOIIECCOB

B) KOHCTPYKIUU U MPUHIMI JEHCTBUS HACOCOB, KOMIIPECCOPOB, THAPOMEXAHUYECKIX
arnmapaToB.

YMeer: BEIIOJTHATD cpenHeﬁ CJIOKHOCTHU THAPABIINYCCKUC U JPYTUC PaCUCThI.

MMeeT HABBIKH: PEIICHNST HECIOKHBIX 3a/1a4.

Ha 3agere n0CTaTOYHO yBEpPEHHO OTBEYaeT HA OCHOBHBIE BOINPOCHI, HE MOXKET
OTBETUTh HAa HE3HAYUTEIBHYIO YaCTh JJOMOJHUTEIBHBIX BOIIPOCOB.

bakamaBp ycBOWMJI TOJNBKO 4YacTh NPOrpaMMHOrO Marepuaiia, ciabo pemraer | 25-29
NPaKTHYECKHE 3a/1a4H.

HNmeer oO0mee mnpeacTraBjieHHe O: a) 3aKOHOMEPHOCTSIX THAPOCTAaTUKH H
THJIPOJAMHAMUKHY;

0) 3aKOHOMEPHOCTAX THAPOMEXAHHIECKUX TMPOIECCOB

B)  KOHCTPYKIMSX W  NpPUHIMIAX  JACHCTBHS  HACOCOB,  KOMIIPECCOPOB,
THPOMEXaHUYECKHX aIlapaToB.

He ymeeT: caMOCTOSITENILHO BBIIOIHATH THAPABINYESCKUE U IPYTUE PACUCTHL.

HmeeT HABBIKH: PEUICHUS TPOCTHIX 3a/1a4.

Ha 3auyere cOMBYUMBO OTBEYaeT Ha OCHOBHBIC BOINPOCHI, JACT IMyTaHBIC OTBETHI Ha
JOTIOJTHUTEIIHHBIE BOIPOCHI.

bakanaBp He yCBOWII ILBUHYIO JOJII0 MaTepuasa o JaHHOW JUCIMILTUHE, oTBevaeT ¢ | 0-24




OIIMOKAMH Ha OCHOBHBIC BOIIPOCHI, MNPAKTHYCCKHU HE MOXKCT OTBCTHUTL Ha
JONOJIHHUTECIBHBIC BOITPOCHI, HC UMCCT HABBIKOB PCIICHU 3aa4.

MMHUCTEPCTBO HAaYKM U Bbiclero obpasoBaHus Poccuitickoit deaepaLmm

HuxnexaMckuil XMMUKO-TEXHOJIOTHUECKU HHCTUTYT ((punuan) deaepanbHOro rocy1apcTBEHHOTO

OIOJKETHOTO 00pa30BaTENIbHOTO  YUYPEXKIECHHS BBICIIEI0 00pa3oBaHUs

«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

DaKyJIbTET MEXaHUYECKUN
Kadenpa ITAXT
Hanpasnenue nogrotosku: 20.03.01 TexHocdepHasa 6e30nacHOCTb
Cemectp 5

Tectbl no MNAXT

BapuaHTt Nel

B rugpasnvke nsyyator:

3aKOHbl paBHOBECUA TBEPAbIX Ten

3aKOHbI ABUMKEHUA NNa3Mbl

3aKOHbI ABUMKEHUA U PAaBHOBECUA KUAKOCTEN U ra30B

3aKOHbI ABUMKEHUA TBEPAbIX TEN

B MAXT paccmaTtpuBatoT:

XMMMYECKMe npoLecchl

A0EepPHble NpoLecchl

HEXMMUYECKME NPOoLEecChl

Broxmmmyeckume npouecchbl

CpeaHasa CKOPOCTb NOTOKA:

OTHOLLEHME MaCCOBOro PacxoAa K 3KBMBAJIEHTHOMY AMaMETPY
OTHOLIEHME 0OBEMHOrO Pacxoaa KUAKOCTU K }KMBOMY CEYEHMIO MOTOKA
npousBeaeHne rMapaBaNYeckoro pagmyca Ha CMOYEHHbIN NepumMeTp
OTHOLLEHME MO/IbHOIO Pacxoaa XUAKOCTU K ee NNI0THOCTH
BA3KOCTb XKMAKOCTH:

CNOCOBHOCTb XKUAKOCTU CONPOTUBAATLCA YCUNNAM PACTANKEHMA
CBOWCTBO *KMAKOCTU CONPOTUBAATLCA YCUANAM KPyYeHUA
CNOCOBHOCTb XXUAKOCTM CONPOTUBAATLCA YCUNAM CXKATUA
CBOWCTBO *KMAKOCTU CONPOTUBAATLCA YCUIUAM CABUTaA
PasmepHOCTb KO3pPMLUMEHTA ANHAMMYECKON BA3KOCTH:

Ma*m

MNa/c

Ma*c

H*m2

PaszmepHOCTb KO3hPMUMEHTA KNHEMATUYECKOM BA3KOCTMU:

m/c

Ma*c

H/c

m/c2

LIMKNIOH NPUHUMNMANbHO OTANYAETCA OT LEHTPUDYrn:

no ¢opme Kopnyca

pasmepamm

OTCYTCTBMEM ABUKYLLUXCA YacTen

MaTepuasom Kopnyca

[naBHbIM pabounit opraH LeHTpudyru:



a) potop

6) Kopnyc

B) Ban

9. CycneHsua:

a)  B3BeCb Kanenek B rase

6) B3BEeCb TBEpAbIX YaCTUL, B rase

B)  B3BECb TBEPAbIX YACTUL, B *KUAKOCTU

r) B3BECb Kanesiek 04HOM XUAKOCTU B APYroi XKUAKOCTH

10. LepoxoBaToCTb NOBEPXHOCTU TPYObI U NNACTUHbI BEAET K ... KO3 PULMEHTA TEN/IOOTAAUMN.

11.Y xkunakoro ogHodasHoOro TensioHocMTeNnss Hambonee CUIbHO 3aBUCUT OT TEMNEPATYpPbl ... .

a) NNIOTHOCTb,

6)TennoemkocTb,

B) BA3KOCTb,

r) TennonpoBoAHOCTb.

12. Mpwn HanMuMM B nNape HEKOHAEHCUPYIOLWMNXCA ra3oB KO3GOULMEHT TENN0O0TAaUN Pe3Ko
YMeHbLUAeTca 3a c4eT 06pa3oBaHMUA C10A ra3a B6M3M NOBEPXHOCTU NAEHKM, Yepe3 KOTOPbIM NepeHoc
napa OCyL,ecTBAAETCA 3a CYET ... MEXaHM3Ma.

13. Mpu nNNeHOYHOM KOHAEHCAuMW Mapa TepMUYecKoe COMpPOTMB/IEHWE B OCHOBHOM
COCPEenoTOYEHO ... .

a) Ha oxnaxkgaemol NOBepPXHOCTY;

6) B N1IeHKe KOHAEHCaTa;

c) B nape.

14. 1nAa ocywecTBaeHns npoLecca KMneHmna HeobxoaMmo BbiNOIHEHME ABYX YCAOBUM: ... U ... .

a) HanMyKne LEeHTPOB NapoobpasoBaHuA,

6) HaAnYMe NNEeHKM KOHAEHCaTa,

B) TEMNEpaTypa *KUAKOCTU A0/1XKHA ObITb BbllLe TeMNepaTypbl HacbIWeHMA napa,

r) pacTBOp AOJIKEH ObITb HACbIWEHHbIM,

A) AoMKHA ObITb OPraHM30BaHa BblHYXAEHHAA KOHBEKLMA TeNJ0HOCUTENA.

15. lnameTp NapoBOro nysbipbKa B MOMEHT OTpbIBa onpeaensierca M3 yCA0BUIM PaBEHCTBA
apXMMea0BOMN NOABEMHOMN CU/bI U CUNBI ..., KOTOPAA YAEPKMBAET My3blPeK Ha CTEHKE.

16. OcHOBHasA 4YacCTb CMEKTpa TEn/J0BOro M3/Ny4eHWs Npu TemnepaTtypax, NpUMeEHAEmMbIX B
NPOMbILIAEHHON TEXHONOMMMU, COCPEAOTOYEHA B ANANA30HE ... BOJIH.

17. ... - annapaTbl AN8 Nnepeaayn Tenna ot o4HOro TENJIOHOCUTENS K APYTrOMYy.

18. PaBHoBecue npu abcopbunm oNnCbIBAETCA 3aKOHOM ...

a)Payns,
6 )danbToHa,
B) HbloTOHa,
r) FeHpw.

19. YpaBHeHue paboueint nnHUM npouecca abcopbumm BbIBOAUTCA Ha OCHOBE YpPaBHEHUA,
OnuMCbIBaloLWEro Ten10BoM 6anaHc 3aToro npowecca,

a) TensioBon H6anaHc npotiecca,

6) maTepuanbHbIN BanaHc npotiecca,

B) paBHOBecue mexay pasamu, r)
pacnpeaeneHune ckopocten B pasax,

4 )npouecc macconepegaym us ¢asbl B pasy.

20. Paboyas AMHMA npougecca abcopbunmn pacnonoxKeHa Ha «y-x» guarpamme ...

a) BblWe /IMHUU paBHOBECKA,

6) HUXKe NMHUK paBHOBECKS,

B) COBMagaeT C IMHMEN paBHOBECKUA,

r) nepecekaeT IMHUIO PaBHOBECUA.



21. [lBmKywasa cuna MaccoobMeHHOro npouecca XapaKTepusyeT CTeneHb OTKAOHEHWsA
CUCTEMbI OT PaBHOBECMKA M OHA PaBHA PA3HOCTM MeXKay paboyen U ... KOHUEHTPAUMAMMN KOMMNOHEHTA.
22. CTpyKTypa MOTOKa BAMAET Ha BENMUYMHY CpeaHen ABMXKYLLEN CUAbl macconepenayu.
MaKcumanbHaa asmxywaa cuna gna MUB, mMmHumanbHaa ana ...
a)AaMm,
6) MuUN,
8) AM.
23. BEMN (BbicOTa eaMHULDBI NepeHoca) COOTBETCTBYET ... annapaTa, 3KBMBA/NIEHTHOM OAHOM
eguHULE nepeHoca.
a) BbicoTe,
6 ) xopae,
B) naowaau.
24. O6uwee YEN (yncno eamHUL, nepeHoca) XxapakTepusyeT W3MeHeHue pabouei
KOHUEHTPaUumM pacnpeaensiemoro KOMNoHeHTa, NpuxoasaLweecs Ha eguHuLy ... .
a ) pa3HOCTU AaBAEHUM 6)
cpefHelr ABUMKYLLEN CUNbI,
B) pa3HOCTM TemnepaTyp,
r) maccel,
[ ) HanpsAKeHus caBura.
25. ..- npouecc M3BNEYEHUA OAHOIO0 WMAN HECKOJIbKMX KOMMOHEHTOB W3 pPacTBOPOB MM
TBEPAbIX TEN C MOMOLLbIO U3bMpaTeNbHbIX pacTBOpUTENEN.
a) BbiNapuBaHue,
6) npocTan neperoHKa,
B) 3KCTpaKLMA,
r) Kpuctannmsaums,
4) cylwKa.

BapuaHTt Ne2

1. laBneHune B XXNOKOCTU:

a)  cuna, AeMCTBYIOWLAA Ha eANHULLY MacChbl

6) cuna, AeMCTBYOWAA Ha eANHULY A/NHbI

B)  cwna, 4eMCTBYIOLWAA HA eaMHULY NaoLaan

r) cuna, gencTeyoWwan Ha egMHuLy obbema

2. Pacxopg ®ungKoctu B Tpybonposoae:

a)  KOJINYECTBO KMAOKOCTU, Npoxogdllee Yyepes3 1 Km anmHbl Tpybbl 32 e4UHULY BPEMEHMU

6) yMeHblLleHWE KONNYECTBaA KUAKOCTU B Tpybe 3a eANHULLY BPpEMEHU

B)  KOJIMYECTBO KMAKOCTM, NPOTEKAIOLLEN Yepe3 nonepeyHoe ceyeHme Tpybbl 3a eauHULY
BPEMEHM

3. Mmnynbe UOKOCTU:

a) npousBeAeHMe MaccChl XUAKOCTU Ha ee AaBaeHue

6) npousBegeHMe 06beMa KUAKOCTU Ha ee BA3KOCTb

B)  Npou3BeAeHWEe MAcCbl }KMAKOCTM HA ee CKOPOCTb

r) OTHOLLIEHME 06BEMHOrO Pacxoaa KUAKOCTU K ee AaB/IEHUIO

4. KpuTuuyeckoe 3HauyeHue Kputepua PeltHoNbaca ANA NPAMbIX TNagKuUX Tpyo:

a) 1500
6) 2320
B) 3600
r) 4700

5. B namuHapHOM NOTOKE YacCTULbI }KUAKOCTU ABUNKYTCA:
a)  BpawartenbHo

6) 6ecnopagoyHo

B) MO NapannefnbHbIM TPAEKTOPUAM



6. Hanop — mexaHu4eckana aHeprms:

a)  eaMHWULbl MacCbl XUAKOCTH

6) eAMHWUUbI Beca XKUAKOCTU

B)  eAuHULblI 06beMa KUAKOCTU

r) OZHOIo MOJIA }KUOKOCTHU.

7. OMynbema:

a)  B3BeCb TBEpAbIX YacTUL, B rase

6) B3BEeCb TBEPAbIX YAaCTUL, B X KUAKOCTH
B) B3BECb KaneneKk 04HOM }KUAKOCTU B APYron *KUAKOCTH
r) B3BECb Kanesiek *KMAKOCTU B rase

8. LBMXKYLLAA CUa SINEKTPOOCAKAEHMUA:
a) cuna/lopeHua

6) cuna KynoHa

B) cuna Amnepa

9. [BMXKyL,aa cuna oTCcTanBaHmA:

a) cuna KynoHa

6) pasHoOCTb NNOTHOCTEN ¢a3

B)  pa3HOCTb AaBJIEHWNI r) cuna
Amnepa

10. BOo3MOXHOCTb MosiydyeHus 6onee BbICOKMX paboumx TemnepaTyp, Yem Npu KOHAEeHcauuu
HaCbILLEHHOrO BOAAHOTO napa, NPU HU3KUX .. ABAAETCA OCHOBHbIM nNpeumyuiectsom BOT

(BbICOKOTEMMEPATYPHBIX OPraHUYECKUX TENIOHOCUTESIEN)

a) aHTanbNUAX,

6) paBneHusx,

B) TemnepaTtypax,

r) nnoTHoCTAX

A) TennonpoBoOAHOCTSAX.

11. B KayecTBe NpPAMbIX WCTOYHWKOB TEMJ/IOBOM 3HEPrMM Ha NpeanpusaTUAX XMMUYECKOM
NPOMbILNEHHOCTM MCMO/Mb3YIOTCA TOMOYHble (AbIMOBbIE) rasbl M 3NeKTpUYeckas 3Heprua. B
NPOMbILINEHHOCTM HanbonbLlee PacnpoCTPaHEHME NONYYNAN  INEKTPOMEYM... .

a) NHAYKLUMOHHbIE,

6) conpoTuBaeHus,

B) BbICOKOYACTOTHbIE,

r) ayrosble.

12. Ha xumunyeckux npegnpuaTmax rpaampHu U UCNob3YOTCA ANA OXaXKAeH A ... .

a) pacTBopa cone,

6) HM3KOTEeMnepaTypPHOM NAA3Mbl,

B) 060pPOTHOM BOAbI,

r) Kucnopopa,

[) OKUCNOB a30Ta,

e) CTo4YHbIX BOA,

13. TennoobMeHHUKM, B KOTOPbIX TEMIO OT FOPAYUX TENJIOHOCUTENe K XONOoAHbIM (Man
HaobopoT) NnepenaeTca Yepes pasAensAtoLLyto UX CTEHKY, Ha3blBalOTCA ... .

a) cmecuTeNbHbIMM,

6) pereHepaTUBHbIMMU,

B) peKynepaTUBHbLIMMU.

14. YcTaHOBUTE NOCNEA0BaTE/IbHOCTb pacyeTa Ten1006MeHHUKa:

a) rMapaBAMYECKUIA pacyeT annaparTa,

6) TEXHUKO-3KOHOMMUYECKNI pacyeT,

B) BbIOOP KOHCTPYKLUMKN TENN00OMEHHMKA,

r) TennoBoM pacyeT TeNN00OMEHHMKa,

[) KOHCTPYKTUBHbIN pacyeT annapara.



15. Mpouecc KOHUEeHTPUPOBAHMA PAacTBOPOB TBEPAbIX HeneTyuymx BelLlecTs NyTem yaaneHua
NneTy4yero pacTsopuTeNna B BUAe NapoB Ha3blBaeTcA ... .

a) cywkom,

6) BbinapuBaHMEM, B)
ocylleHnem,

r) KpucTannmsaumen,

4) BbllwenaymBaHmem,

€) neperoHKoi.

16. CmecuTtenbHble TenJOOOMEHHWKM UCMOMb3YKTCA B Tex CAy4YaaX, Koraa no
TEXHONOTMYECKUM YCIOBUAM A0MYCTUMO ... pabounx cpea.

17. PacTtBOp, CoAepKallMit NpU AaHHbIX YCAOBUAX NpeaebHOe KONMYECTBO PacTBOPEHHOrO
BELLECTBA, Ha3blBaeTCA ... .

18. B NnpOTUBOTOUHbIX BbINAPHbIX YCTAHOBKAX MeXAyY CTYNeHAMM CTaBAT Hacocbl. Takme cxembl
MCNOb3YOTCA ANA PACTBOPOB € HbICTPO PaACTYLLEN ... NPU NOBbILWEHUM UX KOHLEHTPALMK.

19. ..- npouecc, B KOTOPOM [ABMXKYLLEN CWUIOW SBAAETCA HE pPa3HOCTb KOHUEHTPauui
KOMMOHeHTa B $asax, a oT/inyme paboyert KOHUEHTPALMN KOMMOHEHTa OT PaBHOBECHOIO 3HAYEHMUS.

20. ... - npouecc nepeHoca BelecTsa BHYTPU asbl: U3 AApa NOTOKA K rpaHuue pasaena $pas m
Haobopor.

21. ... - npouecc nepeHoca BellecTsa M3 o4HoWN ¢asbl B APyryto Yepes rpaHuuy pasgena ¢as B

HanpaB/ieHUM AOCTUKEHUSA PAaBHOBECUS.
22. CywecTBoBaHWe AaHHOM $asbl B cucteme uam paBHosecue $as onpeaensercs npasuaom
¢das, nnm 3akoHom paBHoBecua das ... .
a)lnb6ea,
6) Payns,
B) leHpw,
r) HotoToHa.
23. ®a3oBoe paBHOBECKE ONpeaenseTca TPema napameTpamm: ..., ... U ... .
a) cocrtaB (KOHUeHTpaums),
6) sHTanbNUA,
B) NJIOTHOCTb,
r) TemnepaTtypa,
A) naBneHue,
€) BA3KOCTb,
€) TennonpoBOAHOCTD,
) TEeNnn10emMKocCTb.
24. PaBHoBecue npu abcopbumm ONUCbIBAETCA 3aKOHOM ...
a) Payns,
6) NanbToHa,
B) HbloTOHa,
r) TeHpw.
25. YpaBHeHune pabouelrt AMHMKM npouecca abcopbumm BbIBOAUTCA Ha OCHOBE YpPaBHEHUA,
OMNMCbIBAOLLErNO
a) TennoBoW H6anaHc 3Toro npouecca,
6) maTtepuanbHbI banaHc 3TOro npouecca,
B) paBHOBecue mexay daszamm,
r) pacnpegeneHue ckopoctel B $pasax,
A) npouecc macconepenaun ns ¢asol B ¢pasy.

BapuaHT Ne3
1. NopLweHb B Hacoce ABMKETCA:
a)  BpawarenbHo,
6) BO3BpPATHO-MOCTyMNaTe/NbHO,



B)  nocTynaTenbHo.

2. bapbortax:

a)  OBWKEHMe Kanesek B NOTOKe rasa

6)  AOBWXKEHME Ny3bIPbKOB B C/I0€ }KUAKOCTU

B)  YHOC *KMOKOCTU M3 CNOA HACaOKM

3. Kasutauusa:

a)  pacnblNeHune XNAKOCTU B NOTOKE rasa

6) AucneprMpoBaHMe OAHOW KUAKOCTU B APYTOM }KUAKOCTU

B)  3ax/10MbiBaHME MNy3blPbKOB B }XUAKOCTU.

4. KaKk U3MeHseTca KPpUTUYECKOe 3HaYeHne Kputepusa PeillHONbACA ANA TEYEHUA KUAKOCTU B
NPAMbIX F1agKUX Tpybax npu Haanumm subpaunmn?

a) He M3meHseTcs,

6) ysenunumsaetcs,

B) npoxoauT yepes MaKCUMyM
r) nagaer.

5. Kakue 2 TMna KomnpeccopoB UCMOb3YIOT A1A CO34aHUA r1y6OKoro Bakyyma?

a) ocesble,

6) poTauMoHHble,

B) LEHTpOobeXHble,

r) nopwHesble.

6. JsvKywwana cmna GuabTpoBaHUA:

a) pasHOCTb NJOTHOCTEN,

6) pa3sHOCTb UMNY/bCOB,

B) nepenaz AaBNeHUN,

r) cuna MHepumn XKUAKOCTW. 7. LUunknoH
NPUHUUNNANBHO OT/IMYAETCA OT LEHTPUDYTU:

a) no ¢popme Kopnyca;

6) pasmepamuy;

B) OTCYTCTBMEM ABMKYLLMXCA YacTewn;

r) maTtepuanom Kopnyca.

8.  TnaBHbIM paboumnin opraH ueHTpUdyru:

a) potop;
6) Kopnyc;
B) Ban.

9. Y umaKoro ogHopasHOro TensIoOHoCUTENA Hanbonee CUIbHO 3aBUCUT OT TEMNEPATYpPbI ... .

a) NN10THOCTD,

6) TeNN0EeMKOCTb,

B) BA3KOCTb,

r) TennonpoBOAHOCTb.

10. MNpu Hanuumn B Nape HEKOHAEHCUPYIOWMXCA ra3oB KOIGOUUMEHT TEN100TAAUYN PesKo
YMeHbLUAeTca 3a c4eT 06pa3oBaHUA C/10A ra3a B6AM3M NOBEPXHOCTU NAEHKN, Yepe3 KOTOPbIN nepeHoc
napa oCyL,ecTBASETCA 3a CYET ... MEXaHM3MaA.

11. MNpu nNNeHOYHOM KOHAEeHCAauuM napa TEepMUYECKoe COMpPOTMBAEHWE B OCHOBHOM
COCPEenoTOYEHO ... .

a) Ha OXNaXKAAEeMOM NOBEPXHOCTY;

6) B NN1eHKe KOHAEeHcaTa;

B) B nape.

12. JKCTPaKUMOHHbIM annapaTt COCTOUT U3 ... .

a) 6pbi3roynoBuTena n Ten100bMeHHMKa,

6) KoHAEeHcaTopa M BO3AYyXO/YBKMU,

B) annapaTa C MeLasKon 1 OTCTOMHUKA,

r) ueHTpPUdYrM 1 annaparta c MeLanKom.



13. NynbcaTopbl B 3KCTPAKTOPAX NPUMEHSAIOTCA C LeNbio:
a) ynyyweHus cenapaumm ¢as Ha BbIxoge,
6) ynyyweHua nogsoaa Tensia B annapar,
B) yBE/IMYEHMA NOBEPXHOCTN KOHTaKTa ¢a3 M KoapduumeHTa Mmacconepenaydm.
r) U3MeHeHNs PaBHOBECHOW KOHLEHTPaLLMN KOMNOHEHTOB.

14. N30Tepma aKCTpaKLUM — 3TO:

a) paboyan IMHMA Ha «y-X» Anarpamme,

6) NMHMA paBHOBECUA Ha «y-X» AMarpamme npu t=const,

B) OHa M3 CTOPOH TPEYroabHOW AnarpaMmbil,

r) KoHoaa,

A) 6uHOAaNbHAA KPUBaA.

15. YpaBHeHune paboueir AMHUKM npouecca abcopbumm BbIBOAUTCA Ha OCHOBE YpPaBHEHMUS,
OMNUCbLIBAOLLETO:

a) Tennosow banaHc aTOro Npouecca,

6) maTepunanbHbIN BanaHc 3TOro Npouecca,
B) pacnpeneneHme KoHUEeHTpaumin B gpasax,
r) pacnpegeneHune ckopocrei B pasax,

A) npouecc macconepeaayuu ms ¢assl B dpasy.

16. Paboyas anMHMA npouecca abcopbumm pacnonokKeHa Ha «y-x» guarpamme ... .

a) Bblle IMHUN PaBHOBECUS 6) HUXKe
JIMHUM paBHOBECHS,

B) COBNAaAAET C IMHUEN paBHOBECHUS,

r) nepecekaeT NMHUIO paBHOBECUS.

17. B npOTUBOTOYHbIX Tapesib4aTbix abcopbepax co CIMBHbIMKU YCTPOMCTBAMU (BEPTMKA/IbHbIE
UMNMHAPUYECKNE KOMIOHHbI) peannsytoTca Ny3bipbKOBbIN, MEHHbINA, MPOBa/ibHbIN U CTPYUHbIN PEXKMUMBI.
Kakoi peknum Hanbonee paumoHaneH?

a) PEXUM 3IMYNbIMPOBAHUA,

6) pexxMm noaBucaHms,

B) KPUTUYECKUI PEXUM,

r) pexxnum 3axnébbiBaHuA.

18. JKCTPAKTUBHYIO PEKTUDUKALMNIO OCYLLECTBAAIOT C 40OaBAEHNEM K UCXOLHOWN CMECH ...

a) MIHEPTHOIrO KOMMOHEHTa, 6)
9KCTParnpyoLLero areHTa,

B) BO34yXa,

r) pasgensatolero areHTa.

19. ... - npouecc M3BAEYEHUA OAHOIO WU HECKONbKMX KOMMOHEHTOB M3 PacTBOPOB WM

TBEPAbIX TE/1 C MOMOLLbIO U3bUpaTEIbHbIX PacTBOPUTENEN.

a) BbiNapuBaHue,

6) NpocTanA neperoxHkKa,

B) 3KCTPaKLUMS,

r) KpucTannmsaums,

) cyLlKa.

20. DKCTPAKT 370 ...

a) u3bmpartenbHbI pacTBoOpUTEND,

6) pacTBOp LLeIeBOro BELLECTBa, U3B/IEKAEMOrO M3 Pa3aenaeMon cmecu

n3bupaTtenbHbIM PacTBOPUTENEM,

) OCTaTOK MCXOAHOro pacTBOpa Noc/e NpoLecca sKCTParMpoBaHus.

21. .. - 310 npouecc auMdPPy3MOHHOrO pasaeneHrMa KOMMOHEHTOB cmecu (pacTBopa)
nponycKkaHnem Yyepe3 MembpaHy 3a cHeT Pa3HOCTU KOHLLEHTPAUUM Pa3aenaemoro KOMMNoHeHTa.

22. Paboyas AMHMA npouecca AecopbLmm pacnonoKeHa Ha Ky-X» AMarpamme ...

a) BbllLe IMHUM paBHOBECKUS,

6) HUKE NNHMK paBHOBECUS,



B) COBMafaeT C IMHWNEN paBHOBeCHs,

r) nepeceKkaeT NIMHUIO PaBHOBECKA.

23. Yem BbllLE AaBneHMe B annapaTe, TEM ... TeMnepaTypa KUMEeHUA KUAKOM CMeCH.

24. B nepBom nepuoge — nepmose NOCTOAHHOW CKOPOCTU CYLLKM U3 MaTepuana yaansior ...
a) cBA3AHHYlO BAary,

6) cBob6oaHYIO BNary,

B) aAcopbuUMOHHYIO BAary,

) OCMOTUYECKYIO BAary.

25. CKOpOCTb CYLIKK — 3TO ...

a) U3SMEHeHMeEe BNAXKHOCTM MaTepurasna 3a egUHULLY BPEMEHMW,

6) KonnyecTBo Tenna, NOABOAMMOE Ha UCMAPEHME BNArM U3 matepuana B eAUHNLY BPEMEHM,
B) Macca BoAAHOro napa, npuxoasauieroca Ha 1 Kr abcontoTHOro cyxoro Bo3ayxa,

r) U3AMeHeHWe Maccbl BbICYLUIMBAEMOTrO MaTepmana B TEHEHNUN BPEMEHU CYLLKM.

BapuaHTt N24
1. BHewWwHAA 334343 rMapaBAnNKN-TEYEHNE KULKOCTU ... .
a) B Tpybax v KaHanax,
6) yuepes 3epHUCTLIN CIoN,
B) B HEOrPaHMYEHHOM XNAKOM cpeae nam obTekaHue el TBEpaoro Tena.
2. ...-cybCcTaHumMK, 3TO KONMYECTBO CyOCTaHL MM NEePeHOCMMOe 3a eguMHNLY BPEeMEHU
yepes eanHMULY NOBEPXHOCTM 3a CYET PA3/IMYHbBIX MEXAaHM3MOB NepeHoca.
3. Hanop - 370 yaenbHaa mexaHU4YecKkan sHeprua eguHuupl ... X)KUakoctu. O6Lwnit
Hanop MOTOKa MKWUAKOCTU, ABNAIOLWMNCA CYMMOM Tpex BMAOB Hamnopa (reomeTpuyeckoro,
CKOPOCTHOIO U Nbe30METPUYECKOr0), ANs AaHHOro CeYeHMA NOTOKa BENNYMHA ... .

4. .. - 0b6beKT, OTpaxaloWmii CBOMCTBA OPWUTMHANA M 3aMEHALWNN ero npwu
npoBeAeHNN NccneaoBaHNN.
5. ...- n3yyeHne ob6bEKTa C NOMOLLbIO 3aMellLalolleit ero Mogenn, BKAUatoLen

NOCTPOEHME MOAENN, ee UCCNef0BaHME U NEPEHOC MOJIYYEHHbIX Pe3yabTaToOB Ha 0ObEKT —
opuUrMHan
6. KaKne Kputepumn xapakTepusytot nogobue ruapomexaHM4ecKnx npoLLeccos?
Pe, Fo, Re, Fr, Ho, Nu, Eu.
7. VYcTaHOBUTE TPAAMUMOHHYKD MNOCNEA0BATENbHOCTb  MPOEKTUPOBAHMUA
N3roTOBNAEHWUA KPYMHbIX MPOMbILNEHHbIX YCTAHOBOK.
a) nNpoeKTUpoBaHME, W3rOTOBAEHME W WUCCNeAOBaHME MNOAYNPOMbIWAEHHON
YCTaHOBKM, KOPPEKLMA KPUTEPUANbHOTO YPaBHEHUS;
6) NPOEKTUPOBaHME U U3rOTOBIEHME NMPOMbILLJIEHHOW YCTAHOBKY;
B) W3roToBAEHWE U UCCNefoBaHWE MOAENWN, MOJyYEHUE KPUTEpMasbHOro
ypaBHEHWUS;
r) M3roToBNeHMe W  UCCAeaoBaHME  MNUAOTHOM  YCTaHOBKM,  KoppeKuua
KPUTEPUANbHOIO YPaBHEHMS.
8. OTCcYéT wm3bbLITOYHOrO [JaBNEHMA HAYMHAeTca C ... [JaB/JeHus BBepX
HeorpaHM4YeHHO, a BaKyymMa- BHM3 A0 abCoNOTHOrO HyNA
9. ...- Npouecc pasaeneHua, Npu KOTOPOM B3BELUEHHble B Cpeae TBepable Mau
KUOKUE YacTULbl OTAENATCA OT CNAOWHOM ¢pa3bl No4 AENCTBMEM MACCOBBIX CU.
10. ...- npouecc pasgeneHMa HeoAHOPOAHOM CUCTEMbI C MOMOLLBID MOPUCTOM
neperopogKku. BuxKyLLen cM1omn npoLecca SBASETCS PA3HOCTb AaBAEHUN.
11. Ons NPOTMBOTOYHbLIX annapaToB (KMAKOCTb ABUMKETCA BHWU3, ra3 — BBEPX) C
YBEJINYEHNEM CKOPOCTU raza MOXKET HaCTyNUTb SKCTPEMaibHan CUTyauusa, Ha3blBaemas... .
12. - cuctema, cocToAW@n M3 rasa M pacnpeseneHHblX B HEM TBEPAbIX YacTuL,
pasmepom bonee 5 MKm.
13. ... - cuctema, COCTOALWAA M3 rasa M pacnpeseneHHbIX B HEM TBEpPAbIX YacTu,
pasmepom meHee 5 MKM, 06pasytowanca Npm ropeHnm.



14. Kputepuit Ppyaa xapakrepunsyeT OTHOLEHME CUN ... U ... B TOTOKE XKUAKOCTU.

15. B XMMWYECKOM TEXHONOIMMKU  MNPUMEHAIOTCA B OCHOBHOM [ABa
rTMAPOMEXaHNYECKUX MeTOAa Pa3aeNeHNa HeO4HOPOAHbIX CUCTEM: ... U ... .

16. CmecutenbHble TenJI00OOMEHHUKM MCMNONb3YOTCA B Tex CAy4vasx, Koraa no
TEXHOZIOMMYECKUM YCNOBUAM A0MYCTUMO ... paboumnx cpea.

17. PactBop, coaep:Kawui nNpu AaHHbIX YCNOBUAX NpeaenbHOe KO/MYEeCcTBO
pPacTBOPEHHOrO BeLLeCTBa, Ha3blBAETCA ... .

18. B NpOTUBOTOYHbIX BbIMAPHbIX YCTAHOBKAX MeXAy CTYMeHAMW CTaBAT HaACcoChbl.
Takue cxembl UCNONbL3YIOTCA ANA PACTBOPOB C ObICTPO pacTywen ... NPU NOBbIWEHUN KX
KOHLEHTpauuu.

19. ... - 310 Npouecc obpa3oBaHmMAa TBepAoM dasbl B BUAE KPUCTA/I/IOB U3 PacTBOPOB
M pacnnaBoB, a TaK»Ke M3 razos 1 Napos..

20. B npombILWAEHHOCTM UCNO/b3YIOT A4Ba OCHOBHbIX MeTOAa KpUCTanam3aumnm:

, B KOTOPOM MepeHacblleHne pacTBopa AOCTUraeTca yAaneHUMem 4acTu
pacTBopuUTENs MNyTeM BbINAPMBAHMA MPU MNOCTOAHHOM KOHUEHTpaummu (Temnepatypa
NOCTOAHHAA);

... , NPU KOTOPOM NEPEHACHILLEHNE PACTBOPA AOCTUIAETCA OXNAXKAEHMEM PACTBOPA
NpW COXpPaHEHMMN MACCbl PaCTBOPUTENS.

21. Mocne npekpaweHMAa BbIAENEHMA KPWUCTAANO0B  PaAcTBOP  CTAaHOBMUTCA
HacblLWeHHbIM. TaKOM pacTBOP Ha3bIBAIOT ... .

a) OCTaTOYHbIM,

6) MaToOYHbIM,

B) METacTabuibHbIM,

r) nabunbHbIM.

22. OT Apyrux npoueccoB pasgeneHns ¢ MerKdasHbIM MepeHoCoOM BelecTBa
MembpaHHble MNpoueccbl OTANMYAET Ha/AUYMe .., Pa3fdendAloled B NPOCTpaHCTBe d¢asbl,
y4acTBytoLLMe B MpoLecce MaccoobmeHa.

a) mexkdasHolM NOBEPXHOCTH,

6) nonynpoHuuaemom neperopoakun (membpaHbi),

B) pasgensiowen CTeHKu,

r) nepenaga Temneparypbl,

A1) BO3pacTaHuMA 3HTaNbnum das.

23. lpuBeanTe B COOTBETCTBUE 31eMeHTbl 1 1 2 rpynn.

1.1. Teepgoe nopuctoe Teno.

1.2. NMornowaemoe BewWECTBO, HAXOAALWEECA B ra3e AN XUOKOCTU.

1.3. BewecTtBo, norsnouwaemoe 13 rasa nam XnaKoctu.

2.1. Aacopbar.
2.2. AacopbeHr.
2.3. AbcopbTuB.

24. [dnarpamma COCTOAHMA BANA*KHOrO BO34yxa Pam3vMHa nocTtpoeHa B
KoopauHaTtax H-x. Elie Kakve napameTpbl BAAXKHOrO BO34yXa MOXHO onpeaennTb No 3Ton
anarpamme?

a) aHTponuio,

6) Temnepatypy,

B) MapuManbHOe gaB/eHne BOASHOro napa,

r) OoTHOCUTENbHAA BNIAXKHOCTb,

) abCoNOTHYIO BNAXKHOCTb.

25. Cywka, Nnpy KOTOPOI MaTepman BbiCyLLMBAETCA B None
TOKOB BbICOKOM 4acTOTbl:
a) cybammaumoHHasn,
6) KOHBEKTMBHaA,
B) KOHTaKTHas,



r) TepMmopaguaumoHHas,
A) AManeKTpruyecKas.

KpuTtepun oieHKH yPpOBHSI 0TBETOB HA TeCTUPOBAaHMU 1o Jucuuniuxe b1.B.04
MMAXT

Pe3ynbpTaTel TECTUpPOBAHMS OIEHUBAIOTCSA MO CTOOAUTLHOM ImIKaje. 3a KaXKIbIi MpaBUIHHBIN
otBeT-4 Oamna, 3a HenpaBwiIbHBIA 0TBeT-0 OayuioB. HaOpannas cymma OanyoB mepeBOAMTCS Ha
JIBaIATHOAIUIBHYIO IIKAJTY:

baniaer BPC=(6amis1 TectupoBanusi/100)*20.












