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Ilepeuens KoMnemeHuuil u UHOUKAMOPOE  O0OCHMUNCEHUA
KOMNemeHyuil ¢ yKa3aHuem MmManoé (popmupoeanus 6 npouecce 0C60CHUA
OUCUUNTTUHDBL

Komnierenuus:

ITK-3- crocoben pa3pabaThiBaTh B OpraHU3allMd MEPOIPHUSATHS TI0 OXPaHE OKPYKAIOMICH
cpeapl W o0ecreYnBaTh SKOJOTHYECKYI0 0€30MacHOCTh M JOKYMEHTaIbHOE O(opMIieHHe
OTYETHOCTH B COOTBETCTBHH C YCTAHOBJIICHHBIMHU TPEOOBAHUSMHU.

WNHauKaToOphl TOCTHKEHUS KOMIICTCHIINM:

ITK-3.1-cniocoben pa3pabaThiBaTh B OPraHHU3AIMA MEPOTPHUATHS MO OXpaHE OKPYKAIOIICH
cpelapl U O0ecreunBaTh 3KOJIOTMYECKYI0 O€30IacHOCTh U JOKYMEHTalbHOE O(QOpMIICHHE
OTYETHOCTH B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH,

I1K-3.2- ymeeT BBISBIATH, MUCTOYHWUKH W MPUYHHBI U OIICHUBATH IOCIICICTBUS aBAPUIHBIX
BBEIOPOCOB M COPOCOB 3arps3HSIOMINX BEMIECTB U CBEPXHOPMATUBHOTO 00pPa30BaHUs OTXO/I0B
B OKPYKAIOIIYIO CPEY B OpTraHU3aIHH;

I1K-3.3- BiajeeT HaBBIKAMH BBISBIICHHS, aHATW3a NMPUYUH W BHECCHHS MPEIUIONKEHUH 10
YCTPaHEHUIO0 WMCTOYHHUKOB AaBapHIHBIX BBIOPOCOB W COPOCOB 3arpsi3HSIONINX BEIIECTB,
CBEPXHOPMATHUBHOTO 00Opa30BaHMS OTXO/IOB B OKPYKAIOIIYIO CPEAY B OpraHU3aIHH.
Komnerenmus:

[IK-5- cmocoben pa3pabaTbiBaTh CHOCOOBI KOHTPOJIS BHEAPSEMBIX Ha MPEANPUITHH
MEpOTPHUATHI B 00JACTH OXPaHbI OKPYXKAIOIICH CPEIbI.

WNHaukaTopsl JOCTHKEHUS! KOMIIETEHLIUU:

IIK-5.1- 3Haer MeTOOBl M CpeACTBA O0OECIEUYEHHs] DKOJIOTUYECKOW Oe30macHOCTH,
TEXHOJIOTMYECKOoe 000pyI0BaHIE OPraHn3alliy U MPUHIUIIBI €ro paboThI;

[IK-5.2- ymeer aHanM3upoOBaTh OCHOBHBIC HAIPABJICHUS TIOBBIIICHUS HKOJOTHYECKOM
0€30MacHOCTH OpPraHU3aluy C YYETOM CIelU()PUKHN TPOU3BOJICTBA;

[1K-5.3- Bnageet cnocobamu KOHTPOJISI U MPEAYIPEKICHUS BOSHUKHOBEHHS YpE3BhIYATHBIX

CUTyalui B 00JacT MPUPOIOOXPAHBI HA MPEATIPUSITHH.

Hnouxamopul
oocmudiIceHus
Omanwt hopmuposanus e npouyecce 0c60eHUA
KomnemeHuyuu
oucyunIuHbl HaumeHosaHue
OYeHOYHo20
Jlekyuu Ilpakmu | Jlabopam | Kypcoeo cpedcmea
ueckue | opHole u
3anamua | 3gHAMUA | Npoekm
MK-3.1 Tembl 1-23 - 1-4; 1*, 2* - NabopaTtopHaa pabora.
Tect. [enosaa wurpa.




KoHTponbHana paboTa*.
DK3ameH

nK-3.2 Tembl 1-23 -

1-4; 1%, 4%

NabopaTtopHana paborTa.
Tect. [enosaa wurpa.
KoHTponbHana pabota*.
JK3ameH

nK-3.3 Tembl 1-23 -

1-4; 1%, 4*

NabopatopHana pabora.
Tect. [enosaa wurpa.
KoHTponbHana pabota*.
JK3ameH

MK-5.1; Tembl 1-23 -

1-4; 1*, 4*

NabopatopHaa pabora.
Tect. [enosaa wurpa.
KoHTponbHas pabota*.
JK3ameH

MK-5.2; Tembl 1-23 -

1-4; 1*, 4*

NabopatopHaa pabora.
Tect. [enosaa wurpa.
KoHTponbHas pabota*.
JK3ameH

MK-5.3; Tembl 1-23 -

1-4; 1%, 4*

NabopaTtopHaa paborTa.
Tect. [enosaa wurpa.
KoHTposbHasa paboTta™.
JK3ameH

*3ao4yHaa popma obyyeHus

Ilepeuens oyenounvix cpeocme no oucyunaune (Mooynio)

Ouno-3aounasn popma odyuenusn

Ouyenounvle cpeocmea Kon-eo Min, éannoe Max, oannoe
Jlabopamopnas paboma 4 18 30
Jlenosas uepa 1 6 10
Tecm 1 12 20
Ox3amen 1 24 40
HUmoeo: 60 100
3aoyHasa ¢popma obyyeHus

Ouenounvle cpeocmea Kon-60 Min, 6anos Max, 6annoe
Jlabopamopnas paboma 2 9 15
Koumponvnas paboma 1 12 20
Jlenosas uepa 1 3 5

Tecm 1 12 20
IK3ameH 1 24 40
HUmoeo: 60 100

LlIkana oyeHusaHuA




Mudposoe
BBIpa;KeHH e

Bripaxkenue
B 0asnax:

CioBecHoe
BbIpakeHune

Kputepnu oneHkn HHINKATOPOB NOCTHKeHHS IPH popMme

KOHTPOJIAA:

3K3aMeH / 3a4eT ¢ OLeHKOM

3a49eT

5

87 -100

OTiauuHOo
(3auTeHo)

OrleHKa «OTJMYHO» BBICTABIACTCSA CTY/ACHTY,
€CITH TEOPETHIECKOE COMEpPIKaHnue Kypca OCBOEHO
MOJTHOCThIO, ©0€3 MpoOENIOB; HCYEPIBIBAOIIIE,
MOCJIEIOBATEBHO, YETKO W JIOTHYECKH CTPOHHO
u3jaracT MaTepuai; CBOOOMHO CIIPaBIISETCS C
3aJadyaMu, BOoIpocaMu H ApYrumu BUJI1aMun
IMPUMCHCHU A 3HaHI/II\/'I; HCIIOJIB3YET B OTBETC
JIOTIOJIHUTEIbHBIHN MaTepuail BCE
MPETYCMOTPEHHBIE MporpamMMont 3a/1aHus
BBITIOJTHEHBI, KAQYCCTBO HX BBIIIOJTHCHHUS OLICHCHO
yuciaoM OaiyioB, ONHM3KMM K MaKCHMalbHOMY;
aHAITU3UPyET MOyYeHHBIE pe3yIbTATHI;
IMPOABJIACT CaMOCTOATCIIBHOCTD ITPU BBINTOJITHEHUH
3aJJaHUI

74 - 86

Xopomuio
(3auTeHo)

OreHKa «XOpOIIIO» BBICTABISETCS CTYIEHTY, €CIH
TEOPETUYECKOE COAEpPKAHUE Kypca OCBOECHO
IIOJIHOCTBIO, HE0O0XOIIMbIE MPaKTHYECKUE
KOMITETEHIIUM B OCHOBHOM C(OPMHpPOBAHEI, BCE
IIPEIYyCMOTPEHHbBIE  MPOrpaMMON 00y4eHUs
yueOHblE 3aJaHus BBIIOJTHEHBI, KayecTBO HUX
BBITIOJTHEHUSI JIOCTaTO4HO BbIcOKoe. CTyneHt
TBEPAO 3HAET MaTepuay, TIPaMOTHO M IO
CyLIECTBY  H3JaraeT  €ro, He  JOmyckKas
CYIIECTBEHHBIX HETOUHOCTEN B OTBETE HA BOIIPOC.

60 - 73

Y nosnerBop
WTENbHO
(3auTeHo)

OneHKa «yIOBJIETBOPUTEIBHO»  BBICTABIISIETCS
CTYIEHTY, €CIi TEOpPETHYECKOe COJIepKaHue
Kypca OCBOEHO YaCTHYHO, HO MPOOeNsl HE HOCST
CYII[ECTBEHHOT O xapakrepa, OOJIBIITITHCTBO
MPEAYyCMOTPEHHBIX MPOrpamMmoit 3a1aHuI
BEITIOJTHEHO, HO B HHUX HMMEIOTCSA OMIMOKH, TNPHU
OTBET€ Ha IIOCTAaBIICHHBI BOIPOC CTYIEHT
JIOTTyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIE  (OPMYJIHPOBKH,  HAOIIONAIOTCS
HapyIIeHUsI JOTMYECKOH MOCIe0BATENFHOCTH B
M3JI0’KEHHH MPOrPaMMHOTO MaTepHaa.

Onenka
«3aUTEHOY
BBICTaBJIACTCA
CTYIEHTY,  €CIiu
OTBCTHBI Ha
BOIPOCHI o
TEMaM
JYCHUIIIMHBI
MOCJIeIOBaTENIbH
bI, JIOTUYCCKHN
HU3JIOKECHBI,
JIOITYCKAIOTCS
HE3HAYHUTCIbHBIC
HEJI0YEThI B
OTBETE CTY/CHTA,
Takue Kak
OTCYTCTBHE
CaMOCTOSITEIBHOT
0 BBIBOJIA,
pedeBbIe  OIMTMOKH
U TIp

Huoxe 60

Heynosners
OPUTENIBHO
(He 3a4TEHO)

OrieHKa «HEYIOBICTBOPUTEILHO» BBICTABISICTCS
CTYJCHTY, €CTI OH HE 3HACT 3HAYUTEIBHOW YacTh
MPOrpaMMHOI0 MaTepuana, JOMyCKaeT
CYIICCTBEHHBIC  ONIMOKH, HEYBEPEHHO, c
OOJIBIINMH 3aTpyAHCHUSIMHU BBIIIOTHSAET
MIPaKTUIECKUE paboTHl, HEOOXOIMMBIE
MPAKTHYECKUE KOMITETCHIIUH HE CPOPMHUPOBAHBI,
OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOit
o0y4eHus y4eOHBIX 3aJaHUi HE BBIMOIHEHO,
Ka4eCTBO HX BBIIIOJHEHUS OLEHEHO YHCIOM
0aI0B, OJIM3KUM K MUHUMAITEHOMY

Ornenka
3a4TEHO»
BBICTABIISIETCS
CTYIEeHTy,  ecliu
CTYJeHT HE 3HaeT
OCHOBHBIX
TTIOHATHH
IUCLUIUIMHEI, HeE
OTBEYAET Ha
JIOIIOJIHUTENbHBIE
H HaBOIAIIHE
BOTIPOCHI
TIPETIo/IaBaTesl.

«HEC

TEMBI

MUHUCTEPCTBO HAaYKM U Bbicluero obpasoBaHusa Poccuinickon deaepaLmm

HuxHexkaMCckuii XUMHKO-TEXHOJIOTUYECKU HHCTUTYT (punuan) dheaepaibHOTO

TOCyJdapCTBCHHOTI'O GIOI[)KCTHOI‘ (8} O6pa3OBaTeJ'IBHOFO YUPCIKACHUA BBICIICTO 06p8.30BaHI/I$I




«Ka3zaHCKkuii HAllMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
@DaKkyJIbTeT MEXaHUYECKUU
Kadpenpa IIAXT
Hanpasnenwne nogrotosku: 20.03.01 TexHocdepHaa 6e3onacHOCTb
Cemectp 5

YyebHbiM nnaHom no  HanpasnaeHuto nogrotoBkn 20.03.01  TexHocdepHas

6e3onacHOCTb A1 oby4arouwmxca npeaycMOTPEHO npoBedeHne 1abopaTopHbIX 3aHATUA MO
ancunnaunHe MAXT.

NabopaTopHble  3aHATMA NO  AUCUMNAMHE  MPOBOAATCA B  CMeuuasnbHO
obopypoBaHHbIX nabopatopuax € NpPUMEHeHWeM HeobXOAMMbIX CpeACTB OOyYEHHS:
nabopaTtopHoro 00opyAoBaHuUsI, 00pa3IOB I UCCIETOBAHUM, METOIMYECKUX TTocoOuii. Llenp
MPOBEACHUS JTAOOPATOPHBIX PA0OT - MPAKTHUYECKOE OCBOCHHUE TEOPETHUYECKHX ITOJIOKECHHIH
JEKIIMOHHOTO MaTepHaja, a Takke BBIpaOOTKa CTYACHTAMH OTPEACICHHBIX YMEHUH W
HABBIKOB  CaMOCTOSITETIBHOTO  OKCIEPUMEHTHPOBAHUS. Marepuansl Uit [POBEACHUS
nabopaTopHbIX pabOT MMEIOTCA B Y4eOHBIX MmocoOusix, papadoraHHblx Ha kKadenpe TTAXT(
cM. uteparypy B PII).

Kputepuu oneHku J1abopaTopHbIX padoT

[Ipu moaroToBke k mabopatopHor pabore mo mucuumuinae [TAXT crygeHT momxeH

BBITIOJTHUTH CJICTYIOIINE BUBI PaOOT:

MuHuMAaJIbHBIH MakcumajbHbIH
Buasbi pador
0aJyn oasn
CamocTosaTenbHass MpopabOTKa TEOPETHUYECKOTO 5 3
Marepuaia K jabopaTopHoil padoTte
O3HakoMJIEHME C  YCTaHOBKOH, TPHOOPOM, 2 3
METOIMKOM BBITIOJIHEHHSI TA0OPATOPHOM pabOTHI
BrinonHenne He0OX0IUMOT0 SKCIIEPUMEHTA 2 4
O6paboTka pe3yabTaToOB UCCIIeIOBAHUS, 3 5
MOCTpOEeHUE IpapuKoOB
AHanu3 pe3yabTaTOB HCCIIEIOBaHUS U BBIBOJ 1O 3 5
pabore
UTOro : 12 20

Takum oOpa3om, Kaxknas jabopaTopHas padoTa OLIEHMBAaeTCS MHHUMYM B 12 Gayios,
makcuMyM B 20 GayutoB. Ilocne BbIONHEHHS BceX padOT PacCUMTHIBACTCS UTOTOBBIM Oayut 1mo
JaHHOMY OIIGHOYHOMY CPEICTBY, KaK cpeqHee apu(METHYECKOe MO BCEM JIabOpaTOPHBIM
pabotaM. Ilockosbky uucio J1aOOpaTOpHBIX pabOT y CTYIEHTOB pas3HbIX (opM oOydeHus

HCOOMHAKOBOC, TO BBITIOJIHACTCA KOppeKTI/IpyTOH_IHﬁ nepecqéT 0aIioB.




MWHNCTEPCTBO HAayKM U Bbicwero obpasosaHunsa Poccuickon dPeaepauymm
HwxHekaMCKuii XUMHKO-TEXHOJIOTUIECKH HHCTUTYT (prnan) heneparbHOro rocy1apcTBEHHOTO
O10/DKETHOTO 00pa30BaTENbHOTO  YUPEXKJCHHS BBICIIEr0 00pa3oBaHUs
«Ka3zaHCKkuii HaAIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)
@DaKkyJIbTeT MEXaHUYECKUUI
Kadpenpa ITIAXT
HanpasneHune nogrotosku: 20.03.01 TexHocdepHaa 6e3onacHOCTb

Cemectp 5

NenoBasi (posieBasi) urpa nmo aucuuminne MAXT

1. Tema (mpo6isiema). KauecTBo moirydaeMbIX B PEKTU(DUKAIMOHHOW KOJOHHE MPOJIYKTOB
(mucTunATa ¥ KyOOBOTo OcTaTKa) He yaosierBopser TpedoBanusm ['OCTa.

2. Konmenmmst urpsl. HeoOxoauMo mpoaHaTM3upoBaTh IMPUYHHBI CHIDKEHUS KadyecTBa
MPOIYKTOB, YCTAHOBUTH HanOoJiee BEPOSTHYIO NPUYHHY YXYAIICHHUs KadecTBa MPOJIYKTOB HA OCHOBE
aHaJM3a MoKa3aHW MPUOOPOB HA TTAHENH YIPABJICHHUS B ONEPATOPHON M NMPHHATH PEIIeHHe O Crocode
(cmocobax) BO3AEMCTBHS HAa TEXHOJIOTMYECKHH mpoiiecc. Bo3MokHbIe MPUUMHBI U3MEHEHUS! KayecTBa
MIPOYKTOB: U3MEHEHHE COCTaBa UCXOTHOW cMecH (TMTaHuUs) KOJIOHHBI, HAPYIICHUSI B pabOTe HACOCOB,
M3MEHEHHE TMapaMeTpOB TPEIOIIEro mapa B IMOJOTpeBaTeNie MUTAHWS WIH KHIATHIBHUKE, a TaKKe
OXJIXKJIAIOMIe BOABI B neduierMarope, W3MEHEHHE (IIErMOBOTO 4YHCIA, CKAaYKH  HANPsDKEHHS B
AIIEKTPOCETH, U3MEHEHNE PACXO0JIOB TPEIOIETO Mapa MM OXJIKIAroNIe BOJIbI, 3a0MBKa Tapenku (MITH
€€ YacTH).

3. Pomm: rpymma OakanaBpoB IENWTCS Ha HECKOJBbKO Opuraa. B kaxmoi Opurame ecth
HavyaJIbHUK CMEHBI U JIBa WM TPH anmapaTduka (omneparopa).

4.  Oxwupaemsbiii (-pie) pesynbrar (-b1). Kaxnmas Opurama (cMeHa) TOTOBUT IHUCHMEHHBIC
OTBETHI, B KOTOPBIX H3JIAratoTCsl pelIeHHs] 00 YNpaBISIOUIEM BO3JCHCTBHM Ha TEXHOJOTHYECKHUI
npouecc (M3MeHeHue (GprerMoBoro 4ucia, MU3MEHEHHEe pacxojia mapa win BoAbl U T.1.) [IpenogaBarens

3HAKOMUTCS C INCBbMCHHBIMH OTBETaMU 6p1/1raz[, 3aTCEM 3a/1aCT BOIIPOCHI YI4aCTHUKaAM ,Z[CHOBOﬁ HUI'pbI.

YpoBeHBb MOATOTOBKH 0aKajaBpa Mo JaHHOI TeMe OLeHNBAETCs M0 NATUOAILHOM

HIKaJIe
Kpurtepun ounenkn bayun
bakanaBp riyOoko MOHMMAaeT MarepHall, aKTUBHO YYacTBYET B JIEIOBOI 5
urpe, 1aeT apryMeHTUPOBAHHBIE OTBETHI Ha BOIPOCHI MIPEToAaBaTes
bakanaBp B 1e0M MpeAcTaBiIsSeT 3aKOHOMEPHOCTH MPOIlecca, T0CTATOYHO 4

AKTUBHO Y4YaCTBYCT B pOJ'ICBOfI urpe, mHorga omrudaeTcs IIpru OTBETC Ha
BOITPOCHI NPCIIOAaBaATCIIA

bakayaBp HEOCTaTOYHO BJaJEeT MAaTEPHUAIIOM, B JI€JIOBOW UIPE y4acTBYET 3
HEAaKTUBHO, Ha BOIIPOCHI IPENOAABATENS OTBEUAET C TPYAOM
bakanaBp He crpaBiisieTcst ¢ posiblo, B Marepuaie pasOupaercs ciabo, Ha 2

BOITPOCHI NPCIIOAABATCIISI OTBCTUTH HC MOKCT




MWHMCTEPCTBO HayKK U Bbicwero obpasoBaHuns Poccuitckont Pepepauymm
HmxHekaMCKull XUMHKO-TEXHOJIOTUYEeCKHA HHCTUTYT ((prunan) dheaepanbHOro ToCyIapCTBEHHOTO
O10/DKETHOTO 00pa30BATENbHOTO  YUYPEKICHHS BBICIIETO 00pa30BaHUs
«Ka3zaHCKkuii HaAIlMOHAJIBHBIN UCCIIEI0OBATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
@DaKyJIbTeT MEXaHUYECKUUI
Kadpenpa ITAXT
HanpasneHune nogrotosku: 20.03.01 TexHocdepHaa 6e3onacHOCTb

Cemectp 5

IlepeyeHb BONPOCOB K IK3aMEHY
no pucuumiaute b1.B.04 ITAXT

1. Ilpeamer u ocHoBHble 3amaun kypca [TAXT. Krnaccuduxamus XUMHUKO — TEXHOJOTHYECKUX
npoueccos. [Ipenmer ruapasiuku. ['uapocratuka U ruIpOINHAMHUKA.

2. OCHOBHBIE CBOWCTBAa JXHJIKOCTEH (TEKydecTb, JIMIIKOCTh, YICIBHBIA BEC, BS3KOCTh, IJIOTHOCTH,
rujipocratnyeckoe aasieHue). CBoicTBa U pa3MEPHOCTH JIaBICHHUSL.

3. 3akoH BHyTpeHHero TpeHHs HproToHa. /[MHamMuWdYeckas WM KHHEMAaTW4ecKas BSI3KOCTh. [ pajuweHT
JIOKAJIbHOM CKOpOCTU. HBIOTOHOBCKHE M HEHBFOTOHOBCKHE JKHUJIKOCTH.

4. OcHOoBHOE YypaBHeHUEe ruapocTaTuku. 3akoH Ilackansa. [IpakTuyeckoe NpuUMEHEHHE OCHOBHOIO
YpaBHEHUS THAPOCTATUKH.

5. IloTOK XKHMOKOCTH M €ero mapaMeTpbl ()KMBO€ CEYEeHHE, CMOYEHHBIM MepUMeTp, T'HApaBIMYECKUN
paanyc, SKBUBAJCHTHBINH AMAaMETp, aOCOJIIOTHAs U OTHOCHTENbHAs IIEPOXOBATOCTh CTEHKH, CPEIHSIS,
JIOKaJbHAas, MTHOBEHHAs! U OCPEIHEHHAs! CKOPOCTh, MaCCOBBIA U 0OBEMHBIN PacXo).

6. Buapl TeyeHHs >KUIKOCTH (CTAallMOHApHOE M HECTAallMOHApHOE, PaBHOMEPHOE U HEPaBHOMEPHOE,
HanopHoe M Oe3HalopHOe TeueHue). PexxuMbl TeueHHs >KUIKOCTH (JJaMUHApPHBIM, IEepeXOHBbIH,
TypOynentHsii). Kpurepuit Petinonbaca. CTpykTypa JaMUHAPHOTO U TYpOYJIEHTHOTO MOTOKA.

7. YpaBHEHHE HEPa3pbIBHOCTH (CIUIONIHOCTH) MOTOKA, MJIM MOCTOSHCTBA pacxoja (MaccoBOro WU
00BEMHOI0) >KMJIKOCTH. 3aBUCUMOCTh CPEJHEH CKOPOCTH MOTOKAa OT >KMBOTO CEUCHHUS WU JUaMeTpa
TPYOBI IIPH MOCTOSTHHOM PACXOJIE KUIKOCTH.

8. YpaBuenue bepHymiu ans uaeanbHON U BA3KOM JKUIKOCTH. |'eOMeTpHUeCKUid, Mbe30METPHUECKUH,
JUHAMUYECKUM M MOJHBIA Hamop. Pu3nueckuil cMmbici ypaBHeHHs bepHymim u ero uneHoB. [loteps
Hanopa. /Inarpamma bepnyiu.

9. YpaBHenus Oananca. IIpocTpaHCTBEHHBI KOHTYp M BpeMeHHOW wuHTepBai. llpuxom u yxon,
UCTOYHUK U CTOK cyOctaniuu. Hakorienue cyOctanuuu. PesynpTrar npornecca. OcHOBHOE OanaHcoBoOe
COOTHOIICHHE.

10.  Amanorus mporeccoB nepeHoca cyocraniuu. IloTeHuunansl nepeHoca. 3aKOHBI MOJIEKYJISIPHOTO
nepeHoca (3akoHbl BHyTpeHHero Tpenust HetotoHa n @ypee, I 3akon duka).

11.  Vpasuenue HaBbe — Ctokca. @u3nyeckuii CMBICI ypaBHEHHUS U €T0 YJICHOB.



12. Vpasuenune ®@ypbe — Kupxroda. ®uznueckuii CMbICI ypaBHEHHUS U €TO YJICHOB.

13.  VpaBuenune Ouka. PU3NUECKUI CMBICT YPaBHEHHS U €r0 YWICHOB.

14. Mogenupoanue XTII. ®usnueckoe U MaTeMaTUYECKOE MOJEIMPOBAHHUE. Y CIOBUS
OJIHO3HAYHOCTH.

15.  Teopus nmopobus. ['eomerpuueckoe, puznyeckoe U BpeMeHHoe nojaodue. Ilogobue HavambHBIX U
IpaHUYHBIX ycI0BHA. KOHCTaHTBI, HTHBAPHAHTBI, CHMILJIEKCHI M KDUTEPHUH 1OI00USI.

16. T'mapommHammueckoe monoOue. BwiBon  kputepueB  Peitnonbnca, @pyma, Diinepa,
rOMOXpOHHOCTH, ["anuiest u Apxumena, X GU3NIECKUN CMBICIL.

17. KpurepuanbHble ypaBHEHUS IBIKCHHS XuAKOCTH. OnpenensieMblit (Dinepa) U onpeaessonme
kputepuu. Onpeenenye nepenaja 1apiaeHui.

18. TemnoBoe mono6ue. Kpurepuu ternoBoro momobusi dypwe, Ilexite, Hyccensra, Ilpanaris,
I'pacrodpa, ux ¢usnueckuit cmbica. Kpurepuanbhble ypaBHeHMsI Temuootnaud. Onpenenenue
MMOBEPXHOCTHU TEIUIONEpEayu.

19. MaccoobmenHoe monobue. BwBox muddy3monnex kputepueB Dypoe, Ilexne, Hyccembra
(Wepyna), [panarna (Lmuara), ux Gusnueckuit CMbICI.

20. OOmwme MOHSATHS O CTPYKTYpE MOTOKOB. Pacripenenenue J0KaaIbHBIX CKOPOCTEH B paboueit 30He
(P3) ammapara. Cpeanee Bpemsi mpeObIBaHMsI 4YacTUIl KUAKOCTH B P3. dyHkums pacnpeneneHus
AJIEMEHTOB TOTOKa 10 BpeMeHHU ux mpeObiBanus B P3. Tpaccep (MeTka). Brixoanbie kKpuBbie (KpUBBIS
OTKJIUKA).

21.  Mogpenp uaeansHoro BeiTecHeHus: (MUB). Cpenanee Bpems npeObiBaHus U PYHKINAS OTKIMKA TS
MUB.

22. Mogenp wupaeanpHoro mnepememuBanus (MUII). Cpemnee Bpemsi mipeObiBaHMs W (QYHKITUS
pacnpenenenus ans MUIL. Marematuueckoe okuJaHue U JUCTIEPCUsi BpEMEHU MPEObIBaHUS JIEMEHTOB
nortoka B P3.

23. Slueeunas moxenb (SIM). Maremarnueckoe omucanue SIM. Ilapamerp m aumcnepcus BpeMeHU
npeosiBanus SIM. [Ipenenbabie caydan M.

24.  Jludpdysuonnas mognens ([AM). Marematuyeckoe omucanue [IM. Ilapamerp u nucnepcus
BpeMmeHU npedbiBanusd. [Ipenensusie ciyyan JJM. Cszp mexay SIM u JIM.

25. ComnpoTHuBI€HHE TPEHHUSA B TIAIKUX U IIepoxoBaThix Tpydax. Popmyna Jlapcu — Beiicbaxa.
Ouznyeckuii cMbIcI K03 UIIMEeHTa THAPABINYECKOTO TPEHHUSL.

26.  MectHble compotuBieHus. Koadduiuenr mecTHOro conpoTuBieHus, ero GU3NYECKUNH CMBICI.
OmnpeneneHne NOTEpU HAMOpa B MECTHBIX COTPOTUBIICHUSX.

27. Pacder rufipaBIU4ecKOro COMpoTUBICHHs TpyOompoBoaa. [IpuHImn HamoxxeHus notepb. Pacxon
SHEPIUU Ha MepeKayrBaHKue )KUIKOCTHU 10 TPYyOOIpoBOay. XapaKTepUCTUKA CETH.

28. Knaccudukanusi HacOCOB: TUHAMHUYECKHE (JIOTACTHBIE W TPEHHUs) U 0ObeMHBIC (MOPIIHEBBIE U

POTAIMOHHBIC HaCOCBI). HpI/IHI_II/IH UX OCHCTBUS. CHGLII/IaJ'IBHBIC HaCOChbI (FaBJII/I(bT, MOHTC)KIO).



29.  YCTpoicTBO M MPUHIMII JICHCTBUS MOPIIHEBOT0 Hacoca. Bo3mymiHeie konmaku. MHaAnKaTopHas
muarpamma. /lnarpamma nogaun. Hacocsl mpocToro u KpaTHOTO JEHCTBUS.

30.  OcHoBHBIE paboume MmapamMeTpsl MOPITHEBOTO HAcoca (HAmoOp, MPOU3BOIUTEIILHOCTh, MOIIIHOCTD,
KII/, npenenbHas BbICOTa BCAChIBaHUA).

31.  YcrpoiicTBO M MPUHIMII ACHCTBUS HEeHTpoOexxHOT0o Hacoca. KoHcTpykuus pabouero koseca.

32. XapakrepuCTHKa LEHTPOOSKHOro Hacoca. ONTHMAIBHBIA PEKAM pabOThI Hacoca. 3aKOHBI
MPOTIOPIIMOHATIBHOCTH.

33. PaGora meHTpoOeXHOrOo Hacoca Ha ceTh. Pabowas Ttouka [IBH. IlapamnensHoe wu
MOCIIEIOBATEIbHOE COSTMHEHIE HACOCOB.

34. CpaBHHUTENbHAS  XapaKTEPHCTUKA  TOPITHEBBIX M IIGHTPOOEKHBIX  HACOCOB (IO
MPOU3BOAUTENBHOCTH, Haniopy, KII/I, paBHOMEpPHOCTH MOJa4H, CIOKHOCTH YCTPOMCTBA, KOMITAKTHOCTH,
HEOOXOUMOCTH 3JTMBKH KUJIKOCTHIO U T.1I.).

35. Krnaccugukamus KOMIIPECCOPOB M BaKyyM — HACOCOB: a) IO CTETIEHU CKATUS — BEHTHJIATOPHI,
ra3oqyBKH, KOMIIPECCOPBI, BaKyyM — HAacOChl; 0) IO TPHUHOWINY MACHCTBUS — TIOPIIHEBEIE,
1EeHTPOOEKHBIE, POTAIIMOHHBIC, OCEBBIC, CTPYIHEIE.

36.  YcrpoiicTBO, TPWHIMII JCHCTBUSL W TeopeTHdeckas pabodas auarpaMMa IOPITHEBOTO
Kommpeccopa. KoMrpeccopsl MpocToro u KpaTHOTO NeCTBUS. MHOTONMIIHHIPOBBIE KOMIIPECCOPHI.

37.  XapakTepucTHKa HEOJTHOPOIHBIX CHCTEM, CIOCOOOB UX pa3/ieieHus U 00pa3oBaHUsI.

38.  CymrHocTh TpaBUTAIIMOHHOTO OcaxacHMSI. CKOPOCTh CBOOOHOTO M CTECHEHHOTO OCAXICHHUSI.

39. KoHCTpyKkIMu OTCTOWHUKOB (C TpeOKOBOW MENIAIIKOW, TOPU3OHTAIBHBIA JJIsI SMYJIbCHH,
MblIEOCaIUTENbHAS Kamepa).

40. TeopeTnueckue OCHOBBI pa3elieHUsi HEOJHOPOJHBIX CHCTEM B OCAIUTENIbHBIX HEHTpudyrax u
uukionax. dakrop pazneneHus.

41. Knaccudukanus meHTpudyr. YCTpOHWCTBO W NPUHIMI JCUCTBHS OCATUTEIBHBIX IEHTPUQYT
(mepromYecKoi BepTUKAIBLHOMN, HEPEPHIBHOW TOPU30HTAIBHON IITHEKOBOM).

42. Anmaparypa I IUKJIOHHBIX MTPOIIECCOB (MOHO- M MYJIbTHITUKIIOHBI).

43.  Paznenenue ra3zoB3Beceil B dleKTpuueckoM mnoiie. KoHcTpykuuu 3nekTpouinbTpoB.

44.  OcHOBHbBIE 32aKOHOMEPHOCTH M MPUMEHEHHUE TICEBI00KMKEHHOTO («KUIsero») cinos. [lepas u
BTOPAast KPUTUYECKHE CKOPOCTHU TMCEBI00KIKAIOIIETO areHTa.

45.  CymHocth ¢unbTpoBanus. CrnocoObl co3laHus IMepemnaga JaBieHUd. PexumMbl U BUIBI
¢wipTpanuu. CxuMmaemble U Heckumaemble ocanku. Craguu guiabTpoBaHusa. OCHOBHOE ypaBHEHHE
(bUIBTpOBAHMSL.

46.  YcTpo#CTBO M MPUHLMI JEHCTBUS Ta30BbIX (PUIBTPOB.

47.  YcTpo#cTBO M NMpUHLKN AEHCTBHs O0apaGaHHOTO Bpallaromierocs BakyyM — guiabTtpa. CTaguu ero
paloThI.

48. CymHocTth  1eHTpoOexHONH  ¢uabTparmu. KoHCTpykiuu — QuIbTpyOImMX — HEHTpUPYT

(mepuon4YecKoi BEpTUKAIbHONW U HEPEPBIBHOM TOPU30HTAIBHOM C ITyJIbCUPYIOLIUM MOPIIHEM).
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[lepememmBanue B >kuakoil cpene. MHTeHCHMBHOCTP M 3(()EKTHBHOCTD NEpeMENINBAHMUA.
Crnoco6br  mepemermmBanus. [lepeMenBanne MeXaHWYeCKUMHU MemankaMud. (OCHOBHBIE
(JionacTHbIE, POMEIUIEpHbIE U TYpOMHHBIE) U CHELUAIbHbIE TUIIBI MEIIAJIOK

CymHocTh TeruooOMeHa. JIBwkymias cuia mporecca TeruioooMeHna. (OCHOBHBIE CITOCOOBI
teriooOMeHa. [1oJIHBIN U yIeIbHBIH TEIIOBOK MOTOK. TemooTaua u Teronepeaya.
OcCHOBHBIE TeMIEpaTypHBIE CXEMbl W YpaBHEHHs TEIUIOBOro OamaHca. YJelbHBIE MacCOBBIC
TEIIOEMKOCTh, TEIJIOTHl KOHJEHCALUN U UCTIapEHUSI.

Temonepenaua yepe3 MHOTOCIOWHYIO MJIOCKYIO CTeHKY. OCHOBHOE ypaBHEHHUE TEILIONEpeaayu.
KoadduuuenTs! TemiooTauu, TeIUIONEepeadyd U TeIUIONPOBOTHOCTH. [ palueHT TemMmeparypsl.
['petorue u oxnaxxaaroUe TEMJIOHOCUTENH, UX JOCTOMHCTBA U HEIOCTATKH.

TemooOmenHas ammaparypa. KoxxyxoTpyOuaTelii TeriooOMeHHBIM —anmapaT (OQHO- |
MHOT0X00B0#). CriocoObI TeMIIEpaTypHOU KOMIIEHCAIUH.

TemnooOMeHHUK TUNIA «TPyOa B TpyOe», IPEIOLIUe U OXJIaXAAI0NINe «pyOalIKuy», pereHepaTopsl,
CMECHUTENbHBIE KOHACHCATOPHI, TEILIONMPOBO/ (TEIIOBast TpyOa).

CymHocTs BbimapuBaHus. [lepBuuHblif 1 BTopuyHbIN map. Beimapusanue npu atMocdepHOoM U
MOBBIIIEHHOM JIAaBJICHUU U 0] BaKyyMoM. OJIHO- 1 MHOTOKOPITYCHBIE BBIITapHbIE YCTAHOBKHU.
Cxema ¥ IpUHIUN JEHCTBUS OJHOKOPITYCHOTO BBITApHOTO arapara.

MartepuanbHbIi U TETJIOBOW 0aaHC OTHOKPATHOTO BHITAPUBAHU.

[loBepxHOCTh HarpeBa, MOJE3HAsI PaA3HOCTb TEMIEpaTyp, TEMIIEpaTypHble IOTEPU u
TEeMIIepaTypa KUIIEHUSI PaCTBOPA MPHU BbIIaPUBAHUH.

CylIHOCTh ~ HMCKYCCTBEHHOTO  OXJAXKICHHS. YMEpPeHHOe U  TIyOOKOe  OXJIaXKICHHE.
JpoccenupoBanue, AeTaHIUPOBAHUE U PEreHEPATUBHBIN TETNIOOOMEH.

WneanpHas mapokommpeccuoHHas xojoauiabHas MamuHa (ITKXM). O6parssiii nukn KapHso.
X0JI0A0ITPOU3BOTUTENILHOCTD. XO0JIOAUIBHBIA KOAPPUIIUECHT.

JleficTBUTeNbHAS TIApOKOMITpecCHOHHass xonoauwibHas MammHa (IIKXM). Tpu ee oTiauumst ot
uneanpHoit [IKXM. Tepmonunamuueckuit KITJ[ neficrBurensroit IIKXM.

XJamoareHThl, OCHOBHbIE TpeOoBaHus K HUM. [Lmtochl 1 MUHYCBHI (hPEOHOB.

CymHocts MaccooOMeHa. CrocoObl BbipakeHUs coctaBa (a3. [lepecueT KOHILIEHTpamuu u3
MacCOBBIX JIOJIEH B MOJIBHBIE U HA00OPOT.

®a3osoe paBHoBecue. [Ipunumn Jle — Ilarense. PaBHOBECHas nuHUS mpoLecca.

MarepuanbHblii Oananc u pabouas tuarpamMa MmaccooomeHa. Pabodast nmuHus nporecca.
Mexanusm MaccooOMeHa. MouekynsipHas, KOHBEKTHBHas U TypOyneHTHas aud¢ysus.
JIByXIJIeHOYHAs: MOJIeJIb MacCOOOMEHa.

CymHocTs neperonku. 3akonsl Payns u [lanerona. Ilepssiii 3akon KoHoBasioBa.

CymHocTs pektudukanuy. Tenao- 1 MaccooOMeH Ha KOHTAKTHBIX YCTPOUCTBAX.

Cxema peKTH(I)HKaL[HOHHOf/'I YCTaHOBKH. YKpCHJISIIOH_[aSI " ucUepIibIBaromass 4aCTu KOJIOHHBI.
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Martepuanpaplii  OamaHc peKTU(UKANMMOHHOW  KOJIOHHBI. YpaBHEHHE pabodeld JIMHUU
YKpeIusionmeil yacti koyioHHbl. dnermoBoe uncio. OnpeneneHrne BHICOTH KOJOHHBI 1O YUCTY
TapesioK.

Bnusiaue (hiermMoBOTO YMclia Ha YETKOCTh pa3AeieHus] CMECH, pa3Mepbl U MPOU3BOIUTEIBLHOCTD
KOJIOHHBI, PacXo0/ibl TEIUIOHOCUTENEH (IPEIOIIero napa B KUIIATWIBHUKE U OXJIXKJArOIIEH BOJIbI B
neduiermaTope).

TerutoBoit OanaHc peKkTU(OUKAMMOHHOW KOJOHHBI. CHOCOOBI YKOHOMHHU TEIUIOBOW JHEPTUU B
PEKTH(PHUKAIIMOHHOHN YCTaHOBKE.

Paznenenne GIM3KOKHIIAIIMX cMeceil. DKCTpakTHBHAs pekTu(duKausa. Cxema yCTaHOBKH.
OtkinoHenus ot 3akoHa Paynsa. Btopoit u oOmwmii 3akoHbsl KonoBanosa. IIpaBuno BpeBckoro
(3aBUCHMOCTbH COCTaBa a3e0TpoIia OT JABJICHHUS).

AzeoTpornHas pekTudukanus. Paznenenue cmecu 3TaHoja ¢ BOAOH ¢ 100aBiieHneM OeH301a.
CyIrHoCTh MOJNEKYISIPHON AUCTHIILISIINN. CXeMa YCTaHOBKH.

MHuorokomMrnoHeHTHas1 pekTudukanus. CxeMbl YCTaHOBOK. MeETObI «KITFOYEBBIX» KOMIIOHEHTOB
U «OT TapeJKH K TapeiKey.

CymHocTs abcop6umu. 3akonsl ['enpu u JlanbToHa. 3aBUCMMOCTh paBHOBECHOW pacTBOPUMOCTH
ras3a B )KUJIKOCTH OT JIaBJICHUS U TEMIIEPATYPHI.

MartepuanbHbIid 6aaHC MPOTHBOTOYHOTO abcopOepa. OO U yAeIbHBIA pacXo bl abcopOeHTa.
3aBUCHMOCTB BBICOTHI U AraMeTpa adbcopbepa OT yIeapHOTo pacxoaa abcopOeHTa.

YCTpoiCTBO M IPUMEHEHUE HACAIOYHBIX KOJOHH. [[MOTHOCTH OoponieHus. 3anepxKKa >KUIKOCTH.
[Tpucrenounsiii 3pdext. ['maponuuamMmudeckue paboune pexuMbI.

OcHoBHbIE THUIBI HAcaJO4HBIX Tei. TpeboBaHus K HacagkaM. PerynsipHas U HeperyisipHas
Hacazka. Pazmepsl, 3 (peKTUBHOCTD U THPABINYECKOE COMPOTUBIICHUE HACAIOK.

YcTpolicTBO M NpUMEHEHHe  Tapenpyarbix  KoJoHH.  Knaccudwukanus — Tapemnok.
IMunponunamudeckue pexkuMbl pabOThI TAPENIOK C MEPETOYHBIMU KaHATaMH.

YCTpoicTBO, MPUHLIMIT ACUCTBUS U CPaBHUTEIbHAS XapaKTEPUCTUKA KOJIMAYKOBBIX, KJIAllaHHBIX,
MPSIMOTOYHO- BUXPEBBIX U JIPYTHX TapeNoK.

CymHOCTh ¥ NMpUMEHeHHe SKCTpakiuu. Cxema ycraHOBKU. KoaduimeHTsl pacnpenenenus u
pasneneHus (CEJICKTUBHOCTH).

Tpeyronbuas quarpamma ['u606ca. [IpaBuno peruara. bunonanbHast KpuBasi U XOpAbl paBHOBECHSI.
OnHocTyneHYartasi 9KCTpakuus OMHapHbIX cMeceil. Pacder ofHOCTymeHYaToil SKCTpakUuHU IO
nuarpamme ['u60ca.

MHorocTtyneHuyaras TIepeKpecTHas M MPOTHBOTOYHAs SKcTpakuusa. WX wuiuocTpanus Ha
JMarpaMMe COCTaB-COCTaB M CPABHUTENbHAS XapaKTEPUCTHKA.

Knaccugukamus skcTpakTopoB. OAHOCTYNEHUYAThIH CMECHTENBbHO-OTCTOMHBIN M AMIMYHBIN
9KCTpakTophl. ['paBuTaliMoHHbIe anmnapaTbl. CocoObl cO3AaHus MyJIbCAllMM MOTOKOB. PoTOpHO-

JVICKOBBIN U TIEHTPOOEKHBINA IKCTPAKTOP.



90. Cymnocts cymku. CrocoObl cymku. Dopmbl cBsi3u Biaaru ¢ marepuaioM. CBobGoaHas u
CBsI3aHHas BJIara.

91. OcHoBHbIE (pr3HYECKHE CBOMCTBA U qUarpaMMa PaM3uHa BIa)KHOTO BO3AyXa.

92. U300paxeHne KOHBEKTUBHOM CYIIKH Ha auarpamme Pamsuna. MneanbHas u peanbHasi CyLIIHIKH.

93. Kunernka cymiku. Braroconepxanue marepuana. OnbITHast KpUBasi U KPUBast CKOPOCTU CYIIIKH.

94. YcTpoiicTBO M TPUHIMI ACUCTBUS KOHBEKTHBHBIX CYIIMJIOK (KaMEpHOH, TYHHEIbHOM,
0apabaHHOM, MHEBMATUYECKOM, paCIbIIMTEIbHOM, C «KUIALIUM CJI0eM»). KOHTaKTHbBIE CYIIMUIIKH.

95. CymHocTh MeMOpaHHBIX MpOIEeccOB. Buabl MeMOpaHHBIX mporeccoB. [IpoHHIaeMocTs.

MemOpaHnsl 1 TpeOoBaHUS K HUM. Tpu Teopun MeMOPaHHOTO pa3/IeieHusl.

Kpurtepuu oueHKH ypoBHSI 0TBETOB Ha 3k3amMeHe mo aucuumiune b1.B.04 ITAXT

YpoBeHb BIaACHUS MaTepHAOM OaKaJlaBpPOB OILEHUBACTCS MO NATUOAUIPHOM IIKajle B
COOTBETCTBUU C OAIJILHO - PEUTUHIOBOM CUCTEMO.

Kpurtepun ounenku 0aJL1

bakanaBp mmMeeT riy0OKHe, CHCTEMHbBIC 3HAHHS 110 JAaHHOW JAWMCIUIUTHHE, ymeeT Ha | 36-40
NPaKkTHKE TMPUMEHSITh TEOPETHYECKUE 3HAHUS, TMOHUMAeT (HU3IUUECKYIO0 CYTh
nporiecca.

3HaeT: a) 3aKOHOMEPHOCTH THPOCTATUKH U TUAPOIMHAMHKH;

0) 3aKOHOMEPHOCTH THAPOMEXAaHUIECKUX TPOIIECCOB;

B) KOHCTPYKIIMU M IPUHIIHII JICHCTBHS HACOCOB, KOMIIPECCOPOB, THAPOMEXaHHUECKUX
arnmnaparos.

YMeeT: BBIOJHATH CIOKHBIC THAPABINYECKHE H IPYTHE PACUYCTHI.

MMeeT HABBIKHU: PEIICHHS CJIOKHBIX 3a1a4.

Ha 3auere maer normyeckre OOOCHOBAaHHBIC OTBETHI HAa OCHOBHBIE BOIPOCHI U
YBEPEHHO OTBEYACT Ha JIOMOJIHUTEIILHBIC BOIPOCHIL.

bakanaBp BnajeeT JBBHHOW JOJIEHW MPOTpaMMHOIO Matepuaia, ymeer pemats | 30-35
MPaKTUYECKHE 3aa4M, HO HE JI0 KOHIa pa300pajics BO BCEX BOIPOCAX.

B ocHOBHOM 3HaeT: a) 3aKOHOMEPHOCTH TUAPOCTATHKH U TUPOTNHAMHKH,

0) 3aKOHOMEPHOCTHU TUIPOMEXAHUYECKUX MPOIIECCOB

B) KOHCTPYKIIMH W TIPUHIIMIT JCHCTBUS HACOCOB, KOMITPECCOPOB, THIPOMEXaHHUUYESCKHX
arrmaparos.

YMeeT: BBINOJHATh CPEIHEH CIOXKHOCTH I'MIPABINYCCKUAC U IPYTUE PACUCTHI.

HmeeT HaBBIKM: PEIICHUS HECIOKHBIX 3a]1a4.

Ha 3auere nocTtaToyHO YBEpEHHO OTBEYAaeT HAa OCHOBHBIC BOIPOCHI, HE MOXKET
OTBETUTh HA HE3HAYMTEIIHHYIO YaCTh JIOTIOJHUTEIBHBIX BOIIPOCOB.

bakanaBp ycBoMn TONBKO YacTh MPOrPaMMHOTO MaTepuana, ciado pemraer | 25-29
MPAKTUYCCKUE 3aa4H.

HNmeer oO0mee mnpeacTraBjieHHe O0: a) 3aKOHOMEPHOCTSIX THAPOCTATUKH H
TUIPOIUHAMUKY;

0) 3aKOHOMEPHOCTSIX THAPOMEXaHHUUECKUX MPOIECCOB

B) KOHCTPYKIMSX W  TPUHLMNAX  JCWCTBHS  HACOCOB,  KOMIIPECCOPOB,
TUIPOMEXaHNYECKUX anmnapaToB.

He ymeeT: caMOCTOSITENIbHO BBITIOJHATH THIPABINYECKUE U IPYTHE PACUETHI.

HMmeet HABBIKM: PEIICHUS MPOCTHIX 3a/a4.

Ha 3adere cOMBYMBO OTBEYaeT Ha OCHOBHBIE BOMPOCHI, JA€T IyTaHbIE OTBETHI HA
JIOTIOTHATEIbHBIC BOTIPOCHIL.

EaKaﬂaBp HC YCBOWIJI JILBUHYIO JOJIKO MaTCpHraJia 110 JIaHHOM JUCHUIIIIMHEC, OTBEYACT C 0-24




OIIMOKAMH Ha OCHOBHBIE BOIIPOCHI, HNPAKTHYCCKHU HC MOKCET OTBCTUTbL Ha
AOMOJIHUTCIIBHBIC BOITPOCHI, HC UMCCT HABBIKOB PCIICHMA 3a/1a4.

MWHUCTEPCTBO HayKK U Bbicwero obpasoBaHusa Poccuiickon deaepaymm
HuxHekaMCKuli XUMUKO-TEXHOJIOTUIECKH HHCTUTYT (prnan) heneparbHOro rocy1apcTBEHHOTO
O10/DKETHOTO 00pa30BaTENbHOTO  YUYPEKICHHS BBICIIETO 00pa30BaHUs
«Ka3zaHCKkuii HAIMOHAJIBHBIN UCCIIEOBATEIBCKUI TEXHOJIOTUYECKU YHUBEP CUTET
DaKkynbTeT MEXaHUYECKUHI
Kadpenpa ITAXT
HanpasneHune nogrotosku: 20.03.01 TexHocdepHaa 6e3onacHOCTb

Cemectp 5

IlepeyeHb BONPOCOB K 3a4€Ty
no aucuumiaube b1.B.04 ITAXT

1. Tlpenmer m ocHoBHBIe 3amaun kypca [TAXT. Knaccuduxamus XUMHUKO — TEXHOJIOTHYECKUX
npoueccoB. [Ipeamer ruapaBiauku. ['mapocraTuka U THAPOTUHAMUKA.

2. OCHOBHBIC CBOWCTBAa JXUAKOCTEH (TEKy4eCTh, JHUIIKOCTh, YICIbHBIA BEC, BA3KOCTh, IUIOTHOCTH,
TUApocTaTHyYecKoe AaBieHue). CBOMCTBA M pa3MEPHOCTH JIABIICHUS.
3. 3akoH BHyTpeHHero TpeHws HpioroHa. J[MHaMuveckas W KHHEMaTHUYeCKas BSA3KOCTh. [ pagueHT
JIOKQJIbHOM CKOPOCTU. HBIOTOHOBCKHE Y HEHBIOTOHOBCKHE KUKOCTH.
4. OcHOBHOE ypaBHeHHE ruiapocTaThkd. 3akoH Ilackamsa. I[lpakTudeckoe TpUMEHEHHWE OCHOBHOTO
YpaBHEHUS THAPOCTATUKH.
5. IloTok XHMOKOCTH M ero mapaMeTpbl ()KMBO€ CEUYEeHHE, CMOYEHHBIM MepuMeTp, T'HApaBIMYECKUN
paanyc, SKBUBAJCHTHBINA AUaMeTp, aOCOJIIOTHAs U OTHOCHTENbHAsl IIEpPOXOBATOCTh CTEHKH, CPEIHSI,
JIOKaJbHAasl, MTHOBEHHAsl U OCPEIHEHHAs! CKOPOCTb, MACCOBBINA U 0OBEMHBIN PacXo).
6. Bunael TeyeHHs >KUIKOCTH (CTAllMOHAPHOE W HECTAllMOHApHOE, PaBHOMEPHOE M HEPaBHOMEPHOE,
HaropHoe u Oe3HanopHoe TeueHue). PeXuMbl TedeHHs] >KUIKOCTH (JJaMUHApHBIM, IMEepEeXOHBbIH,
TypOynentHsii). Kpurepuit Petinonbaca. CTpykTypa JaMUHAPHOTO U TYpOYJIEHTHOTO MOTOKA.
7. YpaBHEHHE HEPa3pbIBHOCTH (CIUIONIHOCTH) MOTOKA, WM IOCTOSHCTBA pacxoja (MaccoBOTO WU
00BEMHOI0) >KHJIKOCTH. 3aBUCHUMOCTh CPEAHENW CKOPOCTH MOTOKA OT YKMBOTO CEUCHMsS WM JUaMeTpa
TPYOBI IIPH MOCTOSTHHOM PACXOJIE KUIKOCTH.
8. YpaBuenue bepHymiu ans uaeanbHON U BA3KOM JKUIKOCTH. |'eOMeTpHUeCcKUid, Mbe30METPHUECKUH,
JUHAMUYECKUN U TOJHBIM Hanop. Pu3nyeckuil cMbICi ypaBHEHHUsI bepHyiun u ero wieHoB. Iloreps
Haropa. /Jlnarpamma beprysuim.
9. YpaBHenus Oananca. IlpocTpaHCTBEHHBI KOHTYp M BpeMeHHOW wuHTepBai. llpuxox u yxon,
HCTOYHUK U CTOK cyOcTanimu. Hakorenne cyoctanmuu. PesynptaT npomecca. OcHOBHOE OanaHCcOBOE
COOTHOILIEHHE.
10. Amnanorus mpoiieccoB nepenoca cyocranuuu. [loreHimans nepeHoca. 3aKOHBI MOJIEKYISPHOTO

nepeHoca (3akoHbl BHyTpeHHero Tpenust HetotoHa n @ypee, I 3akon duka).



11. VYpasuenue HaBre — Ctokca. @U3NUECKUI CMBICT YPaBHEHUS U €T0 YJICHOB.

12. VYpaBuenue Oypoe — Kupxroda. ®usnueckuii CMbICH YpaBHEHHS U €r0 YICHOB.

13. VYpaBHenne Ouka. PU3NYECKUNA CMBICIT YPABHEHUS U €I0 YJICHOB.

14. MopenupoBanne XTII. ®usnueckoe W  MaTEMATHYECKOE MOJCIMPOBAHUE. Y CIOBUSA
OJIHO3HAYHOCTH.

15.  Teopus momobwus. ['eomerpruyeckoe, puzndeckoe U BpeMeHHoe moaooue. [Togoone HadalbHBIX U

IPaHUYHBIX YCIOBUN. KOHCTaHTHI, HTHBAPUAHTHI, CHMILIEKCHI H KPUTEPHUHU TI0I00MS.

16. T'mppommnamuyeckoe momobue. BwBony  kputepueB  Peiinonbnaca, @pyma, Diinepa,
rOMOXpOHHOCTH, ["anuiest u Apxumena, X GU3NIECKUN CMBICIL.

17.  KpurepuanbHble ypaBHEHUS JBMKEHUS XUIKOCTH. Onpenensemblil (Dilyiepa) 1 onpeaensonme
kputepuu. OnpeneneHue nepenaja JaBaeHH.

18.  TemnoBoe momobme. Kpurepum termoBoro momodus dDypwe, Ilexne, Hyccenbra, Ilpanaris,
I'pacrodpa, ux ¢usnueckuit cmpica. Kpurepuanbhble ypaBHeHMsI Temuootnaud. Onpenenenue
MOBEPXHOCTH TEIIONIEPEIayuu.

19. Maccoobmennoe momoo6me. BreiBong muddysnonnsix kputepueB Dypoe, Ilexne, Hyccemnpra
(WepByna), [panarna (Lmuara), ux Gpusnueckuit CMbICI.

20.  OOure MOHATHS O CTPYKTYpE MOTOKOB. Pacmpeenenne JOKaIbHBIX CKOPOCTEH B paboueii 30He
(P3) ammapara. CpemHee BpeMms mpeObIBaHHS YacTUIl XUAKOCTH B P3. DyHkmus pacmpenencHus
AJIEMEHTOB TOTOKA 0 BpeMeHHu ux mpeOsiBanus B P3. Tpaccep (MeTka). Brixoanbie kKpuBbie (KpUBBIS
OTKJIUKA).

21.  Mogenp uneansHoro BoiTecHeHus (MUB). Cpennee Bpemsi npeObiBaHUsS W (QYHKIUS OTKJIMKA
it MUB.

22.  Mogenp uneanpHoro mnepememmuBaHus (MUWII). Cpeagnee Bpems mnpeObiBaHUS W (QYHKIUS
pacnpenenenus ansa MUIL. Marematuueckoe okuIaHue U JUCTIEPCUsi BpEMEHH MPEObIBaHUS JIEMEHTOB
noroka B P3.

23.  Sldeeunas mognens (SIM). Marematudeckoe ommcanue SIM. IlapameTp m aucrnepcus BpeMEHH
npeObiBanus SAM. Ilpenensueie cnyyan SIM.

24.  Jluddysuonnas moxens (JAM). Marematnueckoe ommcanue [IM. Ilapamerp u aucnepcus
BpemeHu npedbiBanus. [Ipenenbusie ciyyan JJM. Cszp mexay SIM u JIM.

25.  ComnpoTHBIIEHHE TpEHHUS B TJIAJKUX U IIepoxoBaTeiXx Tpybax. @opmyna lapcu — BeiicOaxa.
duznyeckuit cMpICT K03 UIIMEeHTa THAPABINIECKOTO TPEHHUSL.

26.  Mectubie conpotuBieHus. KoapuireHT MecTHOTO COMpPOTHUBIEHUS, €ro (PU3MUECKUN CMBICI.
Omnpenenenre NOTepU HAOPa B MECTHBIX COMTPOTUBIICHUSIX.

27.  Pacuer ruIpaBIMYECKOTO COMPOTUBICHHS TpyOonpoBoaa. [IpuHiun HanoxxeHnus norepb. Pacxon
SHEPruM Ha MepeKaunBaHKEe KUAKOCTU MO TPYOOIIPOBOIy. XapaKTepUCTUKA CETH.

28.  Knaccudukanus HaCOCOB: IWHAMUYECKHE (JIOMACTHBIE U TPEHHs) U 0ObeMHbIE (TIOPIIHEBbIE U

POTAIMOHHBIC HaCOCLI). HpI/IHI_[I/IH HUX JIeHCTBUAL. CHCI_II/IaJ'ILHLIe HaCOChbI (I“a3J'II/I(I)T, MOHTC)KIO).



29. YCeTpOoUCTBO M IIPUHLMII IEUCTBUS NOPIIHEBOrO Hacoca. Bo3aymHble koimaku. MHaukaTopHas
nuarpamma. Jnarpamma nogauu. Hacocel mpocToro u KpaTHOTO JEHCTBUS.
30.  OcHoBHbIe pabouure mapamMeTpsl OPIIHEBOTO Hacoca (Hamop, MPOU3BOAUTEILHOCTh, MOIIIHOCTD,

KII/, npenenbHas BbICOTa BCAChIBaHUA).

31.  VYcTpoWCTBO M MPUHIMIT ASHCTBHS LIEHTPOOSKHOTO Hacoca. KoHcTpykuus paboyero kojeca.
32.  XapakrepucTtuka IeHTpoOe)HOro Hacoca. OnTUMadbHBIA PEKUM pabOTBI Hacoca. 3aKOHBI
MPONIOPIIMOHATIBHOCTH.

33. PabGora mueHTpoOe)kHOrO Hacoca Ha cerb. Paboudas touka I[BH. IlapamrensHoe u
[IOCJIEJOBATEIILHOE COEIMHEHUE HACOCOB.

34.  CpaBHHTeNbHas  XapaKTepUCTHKA  TOPIIHEBBIX HM  IIEHTPOOEKHBIX  HAcocoB (IO
MPOU3BOAUTENBHOCTH, Haniopy, KII/I, paBHOMEpPHOCTH MOJa4H, CIOKHOCTH YCTPOMCTBA, KOMIAKTHOCTH,
HE0OXO0IMMOCTH 3aJIUBKH KUIKOCTHIO U T.1.).

35.  Kraccugukarms KOMIIPECCOPOB U BaKyyM — HACOCOB: @) MO CTENEHH CXKATHsI — BEHTHJIATOPHI,
ra3oflyBKd, KOMIIPpECCOPbl, BaKyyM — HAacocbl; 0) 1O TMPUHUUIY JCHCTBUS — TOpPIIHEBHIE,
LEHTPOOEKHbIE, POTALMOHHBIE, OCEBBIE, CTPYHUHBIE.

36. YcTpolicTBO, NpUHUMO JEMCTBUSL W TeopeTuueckas pabouasi auarpaMma IOPIIHEBOTO

KoMIipeccopa. Kommpeccopbl mpocToro u KpaTHOTo AeHcTBUA. MHOTOLMIMHAPOBBIE KOMIIPECCOPHI.

37.  XapakTepucTHKa HEOJTHOPOIHBIX CHCTEM, CTOCOOOB MX pa3/ieieHus U 00pa3oBaHUsI.
38. CymHOCTh TpaBUTAIMOHHOTO OcakaeHHsI. CKOPOCTh CBOOOHOTO U CTECHEHHOTO OCaKICHHSI.
39.  KoHCTpykiuu OTCTOMHMKOB (C TpeOKOBOW MEIIANKON, TOPH3OHTAIBHBIA JUIS SMYJIbCHH,

MBIICOCAIUTENIEHAS KaMepa).

40.  TeopeTHyecKre OCHOBBI pa3JelieHHs] HEOJAHOPOJHBIX CHCTEM B OCAJUTEILHBIX HEHTPH(YTax H
nukiioHax. dakrop pazneneHus.

41. Knaccudukanus neHTpudyr. YCTpOWCTBO M NPHUHIIMI JEHCTBUS OCAIUTEIBHBIX HEHTPpU(YT

(mepromYecKoi BepTUKAIILHOM, HEMPEPHIBHON TOPU30HTAIIBHOM ITHEKOBO ).

42.  Anmaparypa Ui ITUKJIOHHBIX MTPOIIECCOB (MOHO- M MYJIbTHITUKIIOHBI).
43.  Pasnenenue ra3oB3Beceid B ANIEKTpUYECKOM ToJie. KOHCTpYKIMH 1eKTpOGUIBTPOB.
44.  OcHOBHbBIE 3aKOHOMEPHOCTH M IPUMEHEHHUE TICEBI00KMKEHHOTO («Kursiero») cios. [lepas u

BTOpasi KpUTUYECKUE CKOPOCTH TICEBIO0KHUKAIOIIETO areHTa.
45, Cymuocts ¢unbrpoBanus. CrnocoObl co3naHusi mepenaia JaBieHUd. PeXumbl U BUIBI

(I)I/IJ'ILTpaI_[I/II/I. CxxuMaeMble W HEC)KHMAaceMBIe OCaaKu. CTa)II/II/I (1)I/IJ'ILTpOBaHI/I$I. OcHOBHOE YpaBHCHUC

(bUIBTpOBAHMSL.
46.  YcTpoHCTBO M MPUHIMII JEHCTBUS ra30BbIX (DPUIBTPOB.
47.  YcrpoiicTBO M NMpHHLMI JeicTBUsA OapabaHHOTO Bpallaromierocs BakyyMm — ¢uiabtpa. Cragun

ero padoThI.
48.  CymHocTh  ueHTpoOexxHOW  ¢unbTpauuu. KoHcTpykumum — QUIBTPYIOIIMX — LEHTpUQyr

(mepuon4YecKoi BEpTUKAIbHONW U HEPEPBIBHOM TOPU30HTAIBHOM C ITyJIbCUPYIOLIUM MOPIIHEM).
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[lepememmBanue B >kuakoil cpere. MHTEHCHMBHOCTH W 3()(HEKTUBHOCTH IE€pPEMEUIMBAHUS.
Crnoco6br  mepemermmBanusi. [lepeMernmBanue MexaHW4eckuMu Memankamu. OCHOBHbBIE
(JionacTHbIE, POMEIUIEpHbIE U TYpOMHHBIE) U CHELUAIbHbIE TUIIBI MEIIAJIOK

CymHocTh TeruooOMeHa. JIBwkymias cuia mnporecca TeruioooMeHa. OCHOBHBIC CIIOCOOBI
teriooOMeHa. [1oJIHBIN U yIeIbHBIH TEIIOBOK MOTOK. TemooTaua u Teronepeaya.
OcHOBHbBIE TEMIIEpaTypHbIE CXEMbl W YPAaBHEHMsI TEIUIOBOro OanaHca. YIeJIbHbIE MAacCOBBIE
TEIIOEMKOCTh, TEIJIOTHl KOHJEHCALUN U UCTIapEHUSI.

Temonepenaua yepe3 MHOTOCIONWHYIO MJIOCKYI0 CTEHKY. OCHOBHOE YpaBHEHHE TEIUIONEPEIAUH.
KoadduuuenTs! TemooTauu, TeIUIoNepeiayn U TeIIONPOBOIHOCTH. [ paiueHT TemMmeparTypel.
['petorue u oxnaxxaaroUe TEMJIOHOCUTENH, UX JOCTOMHCTBA U HEIOCTATKH.

TemooOmenHas ammaparypa. KoxxyxoTpyOuaTelii TeriooOMeHHBIM —anmapaT (OQHO- |
MHOT0X010BO#). CrtocoObI TeMIIEpaTypHOU KOMIIEHCAIUH.

TemnooOMeHHUK TUNIA «TPYyOa B TpyOe», IPEIOLINE U OXJIaXKAAI0IUe «PYOaIlIKU», pEereHepaTopsbl,
CMECHUTENbHBIE KOHACHCATOPHI, TEILIONMPOBO/ (TEIIOBast TpyOa).

CymHocTh BbimapuBaHus. [lepBuuHbli 1 BTOpUYHBIN nap. BeimapuBanue npu aTtMoc@epHOM U
MOBBIIIEHHOM JIAaBJICHUU U 0] BaKyyMoM. OJIHO- 1 MHOTOKOPITYCHBIE BBIITapHbIE YCTAHOBKHU.
Cxema ¥ pUHIUN IeHCTBUS OJTHOKOPITYCHOTO BBIMTAPHOTO ammapara.

MartepuanbHbIi U TETJIOBOW 0aaHC OTHOKPATHOTO BHITAPUBAHU.

[loBepxHOCTh HarpeBa, MOJE3HAs PaA3HOCTb TEMIIEpaTyp, TEMIEPATypHbIE MOTEPH u
TEeMIIepaTypa KUIIEHUSI PaCTBOPA MPHU BbIIaPUBAHUH.

CylHOCTh  MCKYCCTBEHHOTO  OXJaXICHHS. YMEpeHHoe M  IIyOOKOoe  OXJIaXKJIEeHHE.
JpoccenupoBanue, AeTaHIUPOBAHUE U PEreHEPATUBHBIN TETNIOOOMEH.

NneanpHas mapokommpeccuoHHas xojonuiabHas MamuHa (ITKXM). O6pataerii mukn Kapho.
X0JI0A0ITPOU3BOTUTENILHOCTD. XO0JIOAUIBHBIA KOAPPUIIUECHT.

JlelictBuTenbHas mapokomnpeccuonHas xojoauibHas mammHa (IIKXM). Tpu ee otnuuums ot
uneanpHoit [IKXM. Tepmonunamuueckuit KITJ[ neficrBurensroit IIKXM.

XJanoareHThl, OCHOBHbIE TpeOoBaHUs K HUM. [Litockl 1 MUHYCHI ()PEOHOB.

CymHocts MaccooOMeHa. CrocoObl BbipakeHUs coctaBa (a3. [lepecueT KOHILIEHTpamuu u3
MacCOBBIX JI0JIEW B MOJIbHBIE U HA00OPOT.

®a3osoe paBHoBecue. [Ipunumn Jle — Ilarense. PaBHOBECHas nuHUS mpoLecca.

MarepuanbHblii 6ananc 1 pabouas fuarpamMma Mmaccooomena. Pabouas tuHUS mporecca.
Mexanusm MaccooOMeHa. MouekynsipHas, KOHBEKTHBHas U TypOyneHTHas aud¢ysus.
JIByXIJIeHOYHAs: MOJIeNIb MaccOOOMEHa.

CymHocTs neperonku. 3akonsl Payns u [lanerona. Ilepssiii 3akon KoHoBasioBa.

CymHocts pektudukanuy. Temnao- 1 MaccooOMeH Ha KOHTAaKTHBIX yCTPOHCTBAX.

Cxema peKTH(I)HKaL[HOHHOf/'I YCTaHOBKH. YKpCHJISIIOH_[aSI " ucUepIibIBaromass 4aCTu KOJIOHHBI.
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MarepuanpHblii  OamaHc peKTU(UKANMOHHOW  KOJOHHBI. YpaBHeHHWE pabodeld  JTUHUH
YKpeIusionmeil yacti koyioHHbl. dnermoBoe uncio. OnpeneneHrne BHICOTH KOJOHHBI 1O YUCTY
TapesioK.

Bnusiaue (hierMoBOTO YMclia Ha YETKOCTh pa3AeieHus] CMECH, pa3Mepbl U MPOU3BOIUTEIBLHOCTD
KOJIOHHBI, pacXo/ibl TEIUIOHOCUTENEH (IPEIOIIero napa B KUMATWIBHUKE U OXJIQKJArOIIEH BOJIbI B
neduiermaTope).

TerutoBoit Oananc pekTU(HUKANMMOHHOW KOJOHHBI. CrOCOOBI YKOHOMHH TEIUIOBOW JHEPTHUU B
PEKTH(PHUKAIIMOHHOHN YCTaHOBKE.

Paznenenue GIM3KOKHIIAIIMX cMeceil. DKCTpakTHBHAs pekTuduKaus. Cxema yCTaHOBKH.
OtkinoHenus ot 3akoHa Paynsa. Btopoit u oOmwmii 3akoHbsl KonoBanosa. IIpaBuno BpeBckoro
(3aBUCHMOCTbH COCTaBa a3e0TpoIia OT JABJICHHUS).

AzeoTpornHas pektudukanus. Paznenenue cmecu 3TaHoza ¢ BOA0OH ¢ 1o6aBieHueM OeH3oa.
CyIrHoCTh MOJNEKYISIPHON AUCTHILISIIAU. CXeMa yCTaHOBKH.

MHuorokomMrnoHeHTHas1 pekTudukanus. CxeMbl YCTaHOBOK. MeETObI «KITFOYEBBIX» KOMIIOHEHTOB
U «OT TapeJKH K TapeiKey.

CymHocThs abcop6umu. 3akoHsl ['enpu u JlanbToHa. 3aBUCUMOCTh PaBHOBECHOM PacTBOPUMOCTHU
ras3a B )KUJIKOCTH OT JIaBJICHUS U TEMIIEPATYPHI.

MarepuanbHbIid 6aaHC MPOTUBOTOYHOTO abcopOepa. OOmuniA U yIASIbHBIA pacXxoIbl abcopOeHTa.
3aBUCHMOCTB BBICOTHI U AraMeTpa adbcopbepa OT yIeapHOTo pacxoaa abcopOeHTa.

YCTpoiCTBO M IPUMEHEHUE HACAIOYHBIX KOJIOHH. [[MOTHOCTH opormieHus. 3anepxKa >KUIKOCTH.
[Tpucrenounsiii 3 ext. 'napoannaMuueckre paboune pexKuMBI.

OcHoBHbIE THUIBI HAcaJO4HBIX Tei. TpeboBaHus K HacagkaM. PerynsipHas U HeperyisipHas
Hacazka. Pazmepsl, 3ppeKTUBHOCTD U THIPABINYECKOE COMIPOTUBIICHHUE HACAIOK.

YcTpolicTBO M NpUMEHEHHe  Tapenpyarbix  KoJoHH.  Knaccudwukanus — Tapemnok.
lMunponunamuyeckue pexxuMbl pabOThI TAPEJIOK C MEPETOUYHBIMU KaHAJIaMHU.

YCTpoicTBO, MPUHLIMIT ACUCTBUS U CPaBHUTEIbHAS XapaKTEPUCTUKA KOJIMAYKOBBIX, KJIAllaHHBIX,
MPSIMOTOYHO- BUXPEBBIX U JIPYTUX TAPEJIOK.

CymHOCTh ¥ NMpUMEHeHHe SKCTpakiuu. Cxema ycraHOBKU. KoaduimeHTsl pacnpenenenus u
pasneneHus (CEJICKTUBHOCTH).

Tpeyronbuas quarpamma ['u606ca. [IpaBuno peruara. bunonanbHast KpuBasi U XOpAbl paBHOBECHSI.
OnHocTyneHvarasi SKCTpakuMs OMHAapHBIX cMmecedl. PacdeT oAHOCTYNEHYaTo SKCTpaKLUHU IO
nuarpamme ['u60ca.

MHorocTtyneHuyaTtas IepeKpecTHas M MPOTHUBOTOYHAs SKcTpakius. MXx wumoctpanus Ha
JMarpaMMe COCTaB-COCTaB M CPABHUTENbHAS XapaKTEPUCTHKA.

Knaccugukamus skcTpakTopoB. OAHOCTYNEHUYAThIH CMECHTENBbHO-OTCTOMHBIN M AIMIMYHBIN
9KCTpakTophl. ['paBuTaliMoHHbIe anmnapaTbl. CocoObl cO3AaHus MyJIbCAllMM MOTOKOB. PoTOpHO-

JMICKOBBIN U TIEHTPOOECIKHBIN SKCTPAKTOP.



90. Cymnocts cymku. CrocoObl cymku. Dopmbl cBsi3u Biaaru ¢ marepuaioM. CBobGoaHas u
CBsI3aHHas BJIara.

91. OcHoBHbIE (prU3HYECKHE CBOMCTBA M TUarpaMMa PaM3mHa BJIa)KHOTO BO3/yXa.

92. U300paxeHne KOHBEKTUBHOM CYIIKH Ha auarpamme Pamsuna. VineanbHas u peabHasi CyLIIWIKH.

93. Kunernka cymiku. Braroconepxanue marepuana. OnbITHast KpUBasi U KPUBast CKOPOCTU CYIIIKH.

94. YcTpoiicTBO M TPUHIMIT ACUCTBUS KOHBEKTHBHBIX CYIIMJIOK (KaMEpHOH, TYHHEIbHOM,
0apabaHHOM, MHEBMATUYECKOM, paCIbIIMTEIbHOM, C «KUIALIUM CJI0eM»). KOHTaKTHbBIE CYIIMUIIKH.

95. CymHocTh MeMOpaHHBIX MpoIeccoB. Buapl MeMmOpaHHBIX mporeccoB. [IpoHHIIaeMoCTs.

MemOpaHnsl 1 TpeOoBaHUS K HUM. Tpu Teopun MeMOPaHHOTO pa3/IeieHusl.

Kpurtepuu oueHKkH ypoBHsI 0TBeTOB Ha 3a4éTe mo gucuumiube b1.B.04 ITAXT

YpoBeHb BIaACHUS MaTepHalioM OaKalaBpOB OIEHMBACTCS 10 TNATHOAUIBHOM IIKajle B
COOTBETCTBUU C OAIJILHO - PEUTUHTOBOM CHCTEMO.

Kpurtepuu oueHku 0aJL1

bakanaBp mMeeT riy0OKHe, CHCTEMHBIC 3HAHMS 110 JaHHOW JWCIUILTHHE, ymMeeT Ha | 36-40
NPaKTHKE TMPUMEHSITh TEOPETHYECKUE 3HAHUS, TOHUMAeT (HU3UUECKYIO0 CYTh
nporiecca.

3HaeT: a) 3aKOHOMEPHOCTH THAPOCTATUKHU U THIIPOJHHAMUKHY;

0) 3aKOHOMEPHOCTH THAPOMEXAaHUYECKUX MPOIIECCOB;

B) KOHCTPYKIIMU M IPUHIIHII ICHCTBHSI HACOCOB, KOMIIPECCOPOB, THAPOMEXaHUICCKHX
arnmnaparos.

YMeeT: BBINOJHATH CIIOKHBIC THAPABINYECKUE U IPYTHE PacUeThI.

MMeeT HABBIKHU: PEIICHHS CJIOKHBIX 3a1a4.

Ha 3auere maer normyeckue OOOCHOBAaHHBIC OTBETHI Ha OCHOBHBIC BOIPOCHI U
YBEPEHHO OTBEYACT Ha JIOMOJIHUTEILHBIC BOIPOCHIL.

bakanaBp BnaseeT JNBBUHOM [0JIe HporpaMMHOro wmatepuana, ymeer pemats | 30-35
MPaKTUYECKHE 3a/1a4M, HO HE IO KOHIa pa300pajicsi BO BCEX BOIPOCAX.

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

0) 3aKOHOMEPHOCTH F'UAPOMEXaHUUYECKHUX MPOIECCOB

B) KOHCTPYKIMH U MPUHIIUI IEHCTBUS HACOCOB, KOMIIPECCOPOB, THIPOMEXAaHUUYECKUX
anmnapaTos.

YMeeT: BBIMOIHITH CPEAHEN CI0KHOCTU TUIPABINYECKUE U JPYTHE PACUETHI.
HMmeet HABBIKH: pEIICHUS HECIOKHBIX 3a/1a4.

Ha 3auyere mocrarodyHo yYBEpeHHO OTBEUAaET HAa OCHOBHBIE BOIPOCHI, HE MOKET
OTBETUTH HA HE3HAYUTEJIbHYIO YacTh JOTMOJHUTEIHLHBIX BOIIPOCOB.

bakanaBp ycBouMa TOJIBKO YacTh MPOrPaMMHOTO Martepuana, ciabo pemraer | 25-29
MPAKTUYECKUE 3a/Ia4H.

HNmeer oO0mee mnpeacTraBjieHHe O0: a) 3aKOHOMEPHOCTSIX THAPOCTATUKH H
TUAPOIUHAMUKY;

0) 3aKOHOMEPHOCTSIX THAPOMEXaHUYECKUX MPOIIECCOB

B) KOHCTPYKUMAX W  TPUHLUINAX  JCWCTBUS  HACOCOB,  KOMIIPECCOPOB,
TUIPOMEXaHMYECKUX armapaToB.

He ymeeT: caMOCTOSITEILHO BBITIOJHSTH THAPABIMYECKUE U IPYTHE PACUETHI.

HMmeet HABBIKMU: PEIICHUS MPOCTHIX 3a/a4.

Ha 3adere cOMBYMBO OTBEYaeT Ha OCHOBHBIE BOMPOCHI, Ja€T MyTaHbIE OTBETHl Ha
JIOTIOJTHATEJIbHBIE BOMPOCHIL.




BbakanaBp He ycBOWJI IbBUHYIO JOJI0 MaTepuaia 1o JaHHOW JUCHHILTHHE, oTBevaer ¢ | 0-24
OIMMOKAMU Ha OCHOBHBIE BOTPOCHI, IPAKTUYECKA HE MOXET OTBETUTh Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, HE UMEET HABBIKOB PELLICHUS 3a/1a4.

MWHMCTEPCTBO HayKK U Bbicwero obpasoBaHus Poccuitckont Pepepauymm

HwxHekaMCcKkHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (unman) ¢peaepaibHOTO TOCYAapCTBEHHOTO

OI0/DKETHOTO 00pa30BATENBHOTO  YUYPEKICHHS BBICIIETO 00pa30BaHUs

«Ka3zaHCkuii HaAIlMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

DaKkynbTeT MEXaHUYECKUHI
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Tectbl no MAXT

BapuaHTt N2l

B rmugpasnunke Usyyatot:

3aKOHbI paBHOBECKA TBEPAbIX Ten

32KOHbI ABUXKEHMUA Na3mbl

3aKOHbI ABUMKEHUA N PaBHOBECUA KNAKOCTEN U ra30B

32KOHbI ABUXKEHUA TBEPAbIX TN

B MAXT paccmaTpuBatoT:

XUMMYECKME NpoL,ecchl

AAepHble npoueccsl

HeXMMmyeckue npoueccsl

H6Moxmmmnyeckume npouecchbl

CpenHAa CKOPOCTb NOTOKA:

OTHOLUEHWE MACCOBOr0 PAacXxoaa K 9KBMBAJIEHTHOMY AMaMeTpy
OTHOLLEeHMEe 06bEMHOrIO Pacxoda *KUAKOCTU K X KMBOMY CEYEHMI0 NOTOKA
npousBeaeHne rmapaBaAMYeCcKoro pagmyca Ha CMOYEHHbIM NepumeTp
OTHOLLEHWE MOJIbBHOTO Pacxoaa XMAKOCTU K ee NJOTHOCTH
BA3KOCTb UOKOCTH:

CNOCOBHOCTb *KMUAKOCTU CONPOTUBAATLCA YCUAUAM PaACTAKEHUA
CBOWCTBO MAKOCTU CONPOTUBAATLCA YCUNUAM KPYyYEHUA
CNOCOBHOCTb *KUAKOCTU CONPOTUBNATLCA YCUAUAM CHATUA
CBOWCTBO MAKOCTU CONPOTUBAATLCA YCUNMAM CABUIA
PasmepHoOCTb KO3 PULMEHTa ANHAMUYECKON BA3KOCTH:

Ma*m

MNa/c

Ma*c

H*m2

PazmepHoOCTb KO3 PULMEHTA KNHEMATUYECKOM BA3KOCTY:

m/c

Ma*c

H/c

m/c2

LLMKNOH NPUHLUNMANBHO OTAMYAETCA OT LEeHTPUDYru:

no popme Kopnyca

pasmepamm

OTCYTCTBMEM ABUKYLLMXCS YacTel

MmaTepuanom Kopnyca



8.  [naBHbIli pabounii opraH ueHTpudyru:

a) poTop
6) Kopnyc
B) Ban

9. CycneH3us:

a)  B3BeCb KanesekK B rase

6) B3Becb TBEPAbIX YaCTUL, B rase

B)  B3BECb TBEPAbIX YACTUL, B }KUAKOCTU

r) B3BECb Kanesiek O4HOM }XUAKOCTU B APYroi KUAKOCTU

10. LLlepoxoBaToCTb MOBEPXHOCTU TPYObI M NIACTUHbI BEAET K ... KO3PdMUMEHTA TENI00TAAYN.

11.Y xunakoro ogHoda3HOro Tena1oHoCUTe A Hanbosiee CUbHO 3aBUCUT OT TEMMNEPATYPbI ... .

a) NIOTHOCTb,

6)TennoemKkocTb,

B) BA3KOCTb,

r) TensionpoBOAHOCTb.

12. Mpu HanAMuYMM B Nape HEeKOHAEHCUPYIOLMXCA ra3oB KO3pPULMEHT TEnNo0TAaun pesko
YyMeHblUaeTca 3a cyeT obpasoBaHma cnos rasa B6/1M3M NOBEPXHOCTM MJIEHKU, YEpPE3 KOTOPbIN NepeHoc
napa oCyL,ecTBASAETCA 3a CYET ... MEXaHU3MA.

13. Mpu nNNEHOYHOM KOHAEHCAaUMW napa TepMUYeckoe COMpOTUBNEHME B OCHOBHOM
COCPEeAOTOYEHO ... .

a) Ha oxNa*kaaemoi NoBepxXHOCTY;

6) B N/1eHKe KOHAEeHcaTa;

c) B nape.

14. A ocywecTsNeHMA NpoLecca KuneHma HeobxoaMmo BbINOHEHME ABYX YCAOBUN: ... U ... .

a) HaM4KMe LEeHTPOB Napoobpas3oBaHUs,

6) HanMYMe NNeHKU KoHaeHcaTa,

B) TemnepaTypa *KMUAKOCTU A0NKHA ObiTb Bbile TeMMNepPaTypPbl HACILLEHWS Napa,

r) pacTBOp [,0/1KeH ObITb HACbIWEHHbIM,

A) BonxHa 6bITb OPraHNM30BaHa BbIHYKAEHHAA KOHBEKLMA TENIOHOCUTENA.

15. lInameTp NapoBOro ny3sblpbka B MOMEHT OTpbiBa ONpeAenseTcs U3 yC/I0BUIA paBeHCTBA
apXMMen0BOMN NOABEMHOMN CU/bI U CUAbI ... , KOTOPAA YAEPKMBAET Ny3blpeK Ha CTEHKE.

16. OcCHOBHaA 4acTb CNeKkTpa TEnn0BOro0 WM3/y4eHMA NpU TemnepaTypax, NPUMEHSEeMbIX B
NPOMbILLIIEHHOW TEXHOI0MUK, COCPEA0TOYEHA B ANAMNA30HE ... BOJH.

17. ... - annapaTbl 414 nepeaaym Tenna oT 04HOro TENNOHOCUTENA K APYrOMY.

18. PaBHOBecue nNpu abcopbLUM ONUCLIBAETCA 3aKOHOM ...

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

19. YpaBHeHMe paboyelt AMHUKM npouecca abcopbumm BbIBOAUTCA HA OCHOBE YpaBHEHMA,
ONMCbIBAKOLLEro TEN0BOM BanaHc aToro npouecca,

a) TennoBon 6banaHc npouecca,

6) maTepunanbHbI 6anaHc npouecca,

B) paBHOBecue mexay dasamu, r)
pacnpegeneHune ckopocTtel B pasax,

A, )npouecc macconepenayun ns ¢asbl B dasy.

20. Pabouas nMHKUA npouecca abcopbummn pacnofioKeHa Ha Ky-xX» Anarpamme ...

a) BbllWe IMHUKN PaBHOBECUA,

6) HUXKe NMHMK paBHOBECHKS,

B) COBNAAaET C IMHMEN paBHOBECKA,

r) nepeceKkaeT IMHUIO paBHOBECHUA.



21. [BMKylWw@aa cuna MaccoObMeHHOro npouecca XapaKTepusyeT CcTeneHb OTK/IOHEeHUs
CUCTEMbI OT PaBHOBECUSA M OHa PaBHa Pa3HOCTU MeXKAY paboyeit 1 ... KOHLEHTPALUAMM KOMMOHEHTA.
22. CTpyKTypa MOTOKa BAMAET HA BEIUYUHY CpeaHen ABUXKYLLEN CUAbl Macconepenayu.
MaKcumanbHaa asmxKywaa cuna gna MUB, mMHMManbHana ana ...
a)AaMm,
6) MuUN,
B) AM.
23. BEI (BbicOTa eAMHULI MEPEHOCA) COOTBETCTBYET ... annapaTa, 3KBUBaJIEHTHON OAHOW
efuHu1Le nepeHoca.
a) BblcOTE,
6 ) xopae,
B) naowaau.
24. O6uwee YEMN (yncno eavHWU, TMNepeHoca) XapaKkTepusyeT u3meHeHne paboueit
KOHUEHTpaLMM pacnpenensieMoro KOMMNOHEHTa, MPUXoAAaLLeeca Ha eaAuHuLy ... .
a ) pa3HoOCTU AaBneHuUi 6)
cpefiHel ABUKYLLEN CUNbI,
B) pasHOCTV TemnepaTyp,
r) maccel,
A, ) HanpsAXeHus casura.
25. ..- npouecc M3BAEYEHUA OAHOIO0 MAN HECKOJIbKUX KOMMOHEHTOB W3 PacTBOPOB WM
TBEPAbIX TEN C NOMOLLbIO M36MpPaTEeNbHbIX PacTBOPUTENEN.
a) BbiNnapmBaHue,
6) NpocTas neperoHKa,
B) 3KCTpaKLUMS,
r) KpUcTannmsaums,
A) cyuwKa.

BapuaHTt Ne2

1. [laBneHune B }MUAKOCTU:

a)  cuna, AeNCTBYIOLWAA Ha eANHULY MacChl

6) cuna, AencTBYIOWAA HAa eANHULY A/INHbI

B)  CwWna, 4eiCTBYIOLWAA HA eAMHULY NAoLAAN

r) CUNa, AeMCTBYIOWANA Ha eaAnHULY obbema

2.  Pacxop *¥ugKoctu B Tpybonposoae:

a)  KO/NIMYEeCTBO KMAOKOCTK, Npoxogdluee Yyepe3 1 KM ANnHbI TpyObl 32 eANHULY BPEMEHU

6) YyMeHblleHME KONNYECTBaA KUAKOCTM B TpyDe 3a e ANHMULLY BpeEMEHM

B)  KONMYECTBO KMAKOCTW, NMpOTEKalowen yepes nonepeyHoe ceyeHne Tpybbl 33 eanHULY
BpeMeHMU

3. MMnynbe KMOKOCTU:

a) npousBegeHMe MacChbl XUAKOCTM Ha ee gaBneHue

6) npousBeaeHUe obbeMa HKUAKOCTU Ha ee BA3KOCTb

B)  Npou3BeAeHWEe MAcChl }KUAKOCTU HA ee CKOPOCTb

r) OTHOLLEHMe 06bEMHOrO pPacxoda *KUAKOCTU K ee AaB/IEHUIO

4. KpuTnyeckoe 3HayeHue KpuTepusa PerHonbAca ANA NPAMbIX TagKuUX Tpyo:

a) 1500
6) 2320
8) 3600
) 4700

5. B nammHapHOM NOTOKe YacTULbl }KUAKOCTU ABUNKYTCA:
a)  BpawartenbHo

6) 6ecnopsagoyHo

B) MO NapannefbHbiM TPAeKTOPUAM



6. Hanop — mexaHu4yeckas sHeprua:

a)  eAMHULbI MacCbl }KMAKOCTU

6) eauHULbI BECA }KUAKOCTU

B)  eauHWUbl 06beMa XKUAKOCTU

r) OZIHOTO MONS XUAKOCTU.

7. dmynbcusa:

a)  B3BeCb TBEPAbIX YacTUL, B rase

6) B3Becb TBEPAbIX YACTULL B }KUAKOCTU
B)  B3BECb Kanesiek 04HOM XUAKOCTU B PYrOMN KUAKOCTU
r) B3BECb KaNnesieK }XNAKOCTU B rase

8.  [BWKyLwasa cMna 3N1eKTPOOCaAKAEHUSA:
a) cunaflopeHua

6) cuna KynoHa

B) cuna Amnepa

9.  [BuKywasa cMna oTCTanBaHUA:

a)  cuna Kynona

6) pasHoCcTb NAOTHOCTEN dpa3

B)  pa3HOCTb AaB/IEHWNM r) cuna
Amnepa

10. BO3MOXXHOCTb nonyyeHus 6osee BbICOKMX paboumx TemnepaTtyp, Yem NpPU KOHAEHCAuUm
HaCbILWLEHHOrO BOAAHOrO Mapa, MNPU HU3KUX .. ABAAETCA OCHOBHbIM npeumyuwectsom BOT

(BbICOKOTEMMNEPATYPHDBIX OPraHUYECKUX TENIOHOCUTENEN)

a) aHTaNbNMUAX,

6) nasneHusx,

B) TemnepaTypax,

r) NNOTHOCTAX

A) TennonpoBOAHOCTAX.

11. B KayectBe NPAMbIX MCTOYHWMKOB TEMNOBOM 3HEPrMM Ha NPeAnpUATUAX XMMUYECKOWN
NPOMbILLIIEHHOCTU  UCNONbL3YIOTCA TOMNOYHble (AbIMOBbIE) ra3bl W 3NEKTpUYEeCcKaa 3SHeprusa. B
NPOMbILLIIEHHOCTU Hanbobluee PacnpoCcTpaHEeHME NONAYYUAN  SNIEKTPONEYM... .

a) UHAYKUMOHHbIE,

6) conpoTnBneHUs,

B) BbICOKOYACTOTHbIE,

r) oyrosble.

12. Ha xMummnyecknx npeanpuaTUAX rpagmpHN U UCNONb3YHOTCA ANA OXNAXKAEHMUA ... .

a) pacTBopa conen,

6) HM3KOTEMNEepPaTYPHOMN NAa3Mbl,

B) 060pOTHOW BOAbI,

r) Kucnopoaa,

A1) OKMCNOB a30Ta,

€) CTOYHbIX BOA.

13. TennooO6MEHHWKM, B KOTOPbIX TENAO OT ropaYux TenJIOHOCUTEeNen K XONoAHbIM (Mau
HaobopoT) NnepegaeTca Yepes pasfensatoLyo UX CTEHKY, Ha3biBaloOTCA ... .

a) cMecUTeNbHbIMU,

6) pereHepaTUBHbIMMU,

B) peKynepaTuBHbIMM.

14. YcTaHOBUTE NOC/Ne40BaTENBHOCTb pacyeTa Ten1006MeHHUKa:

a) rmapaBAMYECcKUIA pacyeT annaparTa,

6) TEXHUKO-9KOHOMMYECKNI pacyerT,

B) BbIOOP KOHCTPYKLUUM TENNO0OMEHHUKA,

r) TennNoBOM pacyeT Ten1006MeHHMKa,

[1) KOHCTPYKTUBHbIW pacyeT annapara.



15. lMNpouecc KOHUEHTPMPOBAHMA PAcTBOPOB TBEPAbIX HENETYYMX BeELeCTB NyTem yaaneHuA
JIeTy4ero pacTBOpPUTENIA B BUAE NAPOB Ha3bIiBAETCA ... .

a) cywkon,

6) BbinapmMBaHMEM, B)
OCYLUEHMEM,

r) KpucTannmsaumen,

A) BbilLeNna4YnBaHNEM,

€) NeperoHKom.

16. CmecuTenbHbie TENI00OMEHHUMKM  WUCMONL3YKOTCS B TeX CAy4yasax, Koraa no
TEXHO/IOTMYECKUM YCNOBUAM AOMYCTUMO ... paboumx cpea.

17. PacTtBOp, coaeprKalmnii NpyU AaHHbIX YCAOBMAX NpeaesibHOe KOIMYeCcTBO PacTBOPEHHOrO
BELLECTBa, HA3blBaeTCA ... .

18. B NpOTMBOTOUYHbIX BbIMAaPHbIX YCTAHOBKAX MeX Ay CTYNeHAMM CTaBAT HAacocCbl. Takne cxembl
MCNONb3YHOTCA ANA PACTBOPOB C ObICTPO PACTYLLEN ... NPW MNOBbIWEHUM UX KOHLLEHTPALUMN.

19. .- npouecc, B KOTOPOM ABUMNKYLLEN CUNOK ABNAETCA HE pPas3HOCTb KOHLEeHTpauui
KOMMOHeHTa B $paszax, a oT/inumne paboyelt KOHLEHTPALMM KOMMNOHEHTA OT PaBHOBECHOIO 3HAYEHMUS.

20. ... - npouecc nepeHoca BewecTBa BHYTPU dasbl: U3 Agpa NOTOKA K rpaHuLe pasaena ¢pas u
HaobopoT.

21. ... - npouecc NnepeHoca BeLLeCcTBa U3 ogHOM dasbl B ApYryto Yepes rpaHuuy pasgena ¢as B

HanpaB/IeHUN AOCTUKEHMA PaBHOBECUA.
22. CywecTBOoBaHWe gaHHOM ¢a3bl B cUcTeMe UM paBHOBecue a3 onpesenaeTca npaBuaom
$as, M1 3aKoOHOM paBHoBecua Pas ... .
a)lnb6ca,
6) Payns,
B) leHpwy,
r) HotoToHa.
23. ®asoBoe paBHOBeCKE onpeaenaeTca Tpema napameTpamu: ..., ... U ... .
a) cocTaB (KOHUEeHTpauus),
6) sHTanbNUA,
B) NJIOTHOCTb,
r) TemnepaTtypa,
A) haBneHue,
e) BA3KOCTb,
€) TennonpoBOAHOCTb,
) TENN0EMKOCTb.
24. PasHoBecue npu abcopbumm onmcbiBaeTCA 3aKOHOM ...
a) Payns,
6) JanbToHa,
B) HbloTOHa,
r) FeHpw.
25. YpaBHeHWe pabouelt AMHMKM npouecca abcopbumm BbIBOAUTCA HA OCHOBE YpPaBHEHMA,
ONMCbIBAOLLETO
a) TensoBol HanaHc aToro npouecca,
6) maTepuanbHbI BanaHc aTOro npouecca,
B) paBHOBecue mexay dasamu,
r) pacnpeaeneHue ckopocrei B ¢pasax,
A) npouecc macconepegaun s ¢asbl B dpasy.

BapuaHTt Ne3
1. NopweHb B Hacoce ABUXKETCA:
a)  BpawartenbHo,
6) BO3BpPATHO-NOCTYMNaTE/NbHO,



B)  MOCTynaTenbHO.

2. bapboTtax:

a)  OBWXKEHMe KanesieK B NoToKe rasa

6)  AOBWKEHME Ny3bIPbKOB B C/I0€ KUAKOCTH

B)  YHOC *XMAKOCTM U3 CNOS HACAAKM

3. Kasutauua:

a)  pacnblineHune XNAKOCTM B NOTOKE rasa

6) AucneprupoBaHUe OAHOM XKUAKOCTU B APYTOMN XKUAKOCTU

B)  3ax/ionbiBaHWE My3blPbKOB B KUAKOCTH.

4. KaK U3MeHAeTCcA KpUTMYecKoe 3HayeHue Kputepus PeliHonbaca A5 TeYEHUs KUOKOCTU B
NPAMbIX FNaAKMX TPy6ax Npu HaanumMm BMbpauunm?

a) He usmeHsneTcs,

6) yBennumBaercs,

B) npoxoauT yepes MaKCUMYyM
r) napaer.

5. KaKkue 2 TMna KoMnpeccopoB UCMO/b3YHOT 419 CO3AaHUA rNyBboKoro Bakyyma?

a) ocesble,

6) poTauMOHHbIE,

B) LEHTpobeKHbIe,

r) nopluHeBble.

6. [iBmKyLan cuna GUNbTPOBAHUA:

a) pasHOCTb NNOTHOCTEN,

6) pasHOCTb UMMY/NbLCOB,

B) nepenag gaBneHun,

r) cnna MHepUMn }KUAKOCTW. 7. LnknoH
NPUHLMNNANBHO OTANYAETCA OT LLEHTPUDYTU:

a) no ¢opme Kopnyca;

6) pasmepamu;

B) OTCYTCTBMEM ABWMKYLUMXCA YacTeM;

r) maTepuanom Kopnyca.

8. [naBHbI pabounii opraH LEHTPUDYrn:

a) portop;

6) Kopnyc;

B) Ban.

9. Y xunakoro ogHodasHoro TennoHocuTena Hanbonee CUNbLHO 3aBUCUT OT TEMNEPATYPbI ... .

a) NIOTHOCTb,

6) TennoemKocTb,

B) BA3KOCTb,

r) TennonpoBOAHOCTb.

10. Mpwn HannuMM B Nape HEeKOHAEHCUPYHOLWMXCA ra3oB Ko3pPUUMEHT TennooTaaum pesKo
yMeHbLUaeTca 3a cyeT obpa3oBaHMA c1oA rasa B6/1M3M NOBEPXHOCTM NAEHKU, Yepes KOTOPbIN nepeHocC
napa OCyL,ecTB/AAETCA 3a CYET ... MeXaHU3Ma.

11. Mpwn nNNEeHOYHON KOHAEHCAUMM napa TepMUYecKoe COMNpPOTUBNEHME B OCHOBHOM
COCPEeAOTOYEHO ... .

a) Ha oxNa*KAaemoi NoBepPXHOCTY;

6) B NN1eHKe KOHAEHcaTa;

B) B nape.

12. 3KCTPaKUMOHHbI annapaT COCTOUT U3 ... .

a) 6pbI3roysioBuTENA U TENIOOOMEHHMKA,

6) KoHAEeHcaTopa U BO3AYXOAYBKM,

B) annaparta C MeLaskon U OTCTOMHMUKA,

r) ueHTpmdyrn n annapaTa c MeLanKon.



13. MNynbcaTopbl B SKCTPAKTOPaAxX MPUMEHAIOTCA C LLeNblo:
a) ynydweHus cenapaumm ¢as Ha BbIXoAe,
6) ynyyweHua noasoga Tenna B annapar,
B) YyBENMYEHMA NOBEPXHOCTU KOHTAKTa $as3 M KoadpduMumMeHTa Macconepesaym.
r) U3IMEHEHWUs PaBHOBECHOMW KOHLLEHTPALMN KOMMOHEHTOB.

14. N30Tepma 3KCTpaKLUM — 3TO:

a) paboyas IMHKUA Ha «y-X» AMarpamme,

6) "MHWA paBHOBECKA Ha «y-X» Anarpamme npu t=const,

B) OZ4HA M3 CTOPOH TPEYro/ibHOM AMarpammebl,

r) KOHOAa,

) BuHoAaNbHasA Kpueas.

15. YpaBHeHue paboyein AnMHUKM npouecca abcopbuum BbIBOAUTCA Ha OCHOBE YPaBHEHWUS,
OMNMCbIBAIOLLETO:

a) TennioBon 6anaHc 3TOro npouecca,

6) maTepmanbHbIi 6anaHc 3Toro npouecca,
B) pacnpegeneHune KoHUeHTpaumn B pasax,
r) pacnpeaeneHue ckopocrtei B ¢pasax,

A) npouecc macconepesaun u3 ¢asbl B ¢pasy.

16. Pabouan nnHuA npouecca abcopbumm pacnonoKeHa Ha Ky-xX» guarpamme ... .

a) Bbllle IMHUU PaBHOBECUS 6) HW XKe
JIMHUUM paBHOBECKA,

B) COBNaAaeT C IMHUEeN paBHOBECKA,

r) nepeceKkaeT IMHUIO paBHOBECHUS.

17. B npoTMBOTOYHbIX TapenbyaTbix abcopbepax co CAMBHbIMWU YCTPOMCTBAMM (BEPTUKANbHbIE
UMNMHOPUYECKNE KOJIOHHbI) peanm3ytoTcsa Ny3blpbKOBbIM, NEHHbIN, NPOBA/bHbIM U CTPYMHbINA PEXUMBI.
Kakoli pexknum Hanbonee paunoHaneH?

a) PeKMM 3IMYNbIMPOBAHMA,

6) peXknm nogsucaHus,

B) KPUTUYECKUNIA PEKUM,

r) pexxum 3axnébbiBaHus.

18. SKCTPAKTUBHYO PEKTUDMKALMIO OCYLLLECTBAAIOT C 40OABNEHMEM K UCXOAHOM CMECH ...

a) MIHEPTHOIrO KOMMOHEHTa, 6)
9KCTPArnpyoLLLEro areHTa,

B) BO34yXa,

r) pasaenAwroLLero areHTa.

19. ... - npouecc M3BNEYEHMA OAHOTO UAU HECKOJIbKMX KOMMOHEHTOB M3 PAcTBOPOB MM

TBEPAbIX TEN C MOMOLLbIO N3bUpPaTEIbHbIX PACTBOPUTENEN.

a) BbiNapmBaHue,

6) npocTas neperoHKa,

B) 3KCTpaKLUMA,

r) KpucTannmsaums,

A) cylwKa.

20. DKCTPAKT 370 ...

a) usbupartenbHbli PacTBOPUTEND,

6) pacTBOp LLeNEBOrO BELLECTBA, U3B/IEKAEMOIO U3 Pa3aenAemon cmecu

n3bunpaTesibHbIM PAaCTBOPUTENEM,

) OCTaTOK MCXOAHOro PacTBOPA NOCAE NPOLECCA SIKCTPArMPOBAHUSA.

21. .. - 310 npouecc ANPPY3IMOHHOTO pasaeNeHMA KOMMOHEHTOB CMecu (pacTBopa)
NPONyCcKaHWeMm Yyepe3 meMbpaHy 3a cYeT Pa3HOCTU KOHLLEHTPAL MM Pa3aensieMoro KOMMNOHEHTa.

22. Pabouas AMHKUA npouecca Aecopbunm pacnonoKeHa Ha «y-X» gMarpamme ...

a) BbllLe IMHUM paBHOBECKA,

6) HUXKe NMHMK paBHOBECHKS,



B) COBNAAaeT C IMHMEN paBHOBECHSA,

r) nepecekaeT IMHUIO paBHOBECHUA.

23. Yem Bblle gaBneHuMe B annapaTe, TEM ... TEMNepaTypa KUNEHUA KUAKOMU CMeCH.

24. B nepsBom nepuoge — nepmoae NoCTOAHHON CKOPOCTU CYyLUKU U3 MaTepuana yaanawor ...
a) cBsA3aHHYO BAary,

6) cBobogHyto BNary,

B) aZICOPOLMOHHYIO BAary,

r) oCMOTUYECKYIO BAary.

25. CKOpOCTb CYLWKKU — 3TO ...

a) U3MeHeHMe BNAXKHOCTU MaTepunana 3a eANHULLYY BPEMEHMN,

6) KonnyecTso Tena, NOABOAMMOE Ha UCNAapPeHMe BlaruM U3 maTepuana B e4UHULY BPEMEHMU,
B) Macca BOAAHOro napa, npuxogAawerocs Ha 1 Kr abcontoTHOro cyxoro Bo3ayxa,

r) '3AMeHeHMe MacCbl BbICYLUIMBAEMOro MaTepuana B TEYEHUN BPEMEHMW CYLLKM.

BapuaHTt N24
1. BHewHsA 3a4a4a ruapaBAMKU-TEYEHME HKUAKOCTH ... .

a) B Tpyb6ax u KaHanax,

6) yepes 3epHUCTbIN CNON,

B) B HEOrPaHUYEHHOW }KNAKOW cpese Unm obTeKaHue el TBEpAOro Tena.

2. ...-cybcTaHumMm, 3TO KOIMYECTBO CyBCTaHUMM NepeHoCMMoe 3a eaUHULY BPEMEHMU
yepes eANHULLY NOBEPXHOCTM 33 CYET PA3/INYHbIX MEXaHM3MOB NepeHoca.

3. Hanop - 310 yAenbHaa MexaHM4YecKasa sHeprua eanHuubl ... Xuakoctn. Obwmm
Hanop MOTOKa XMAKOCTWU, ABAAIOWMACA CYMMOM Tpex BMAOB Hanopa (reomeTpuyeckoro,
CKOPOCTHOrO M Nbe30METPUYECKOr0), A5 AAHHOM0 CeYeHUsA NOTOKA BE/IMYMHA ... .

4. .. - 0OBEKT, OTpaKaloWMi CBOMCTBA OPUTMHANA U 3aMEHSIOWMA ero npu
npoBeAeHUN UCCNeL0BaHUN.

5. ...- u3yyeHne o0b6bEKTA C MOMOLLBIO 3aMELLAlOLLEN ero Mogenn, BKAtoYatoLemn
NOCTPOEHME MOAENN, ee UCCAea0BaHNe U NepPeHOC NOMYyYEeHHbIX Pe3y/ibTaToB Ha OOBbEKT —
OpurMHan

6. Kakne Kputepum xapaktepusyoT nogobume ruapomexaHMyYeckmx npoueccos?

Pe, Fo, Re, Fr, Ho, Nu, Eu.

7. VYcTaHOBWUTE TPAAMUMOHHYK NOC/NeAO0BaTEeNbHOCTb  MPOEKTUPOBAHMSA
N3roTOBNIEHUA KPYMHbIX NPOMbILJEHHbIX YCTaHOBOK.

a) NpPOEeKTMpOBaHWE, W3rOTOBAEHWE U UCCNeAOoBaHWE MONYNPOMbILLEHHON
YCTaHOBKMW, KOPPEKUMA KPUTEPUANbHOTO YPaBHEHUS;

6) NpoeKTUPOBaAHME U N3FOTOBAEHNE NPOMbILINEHHOW YCTaHOBKMY;

B) W3roToB/IeHME W UCCNenoBaHWE MOAENWN, MOJyYeHMEe KpUTepuasibHOro
YyPaBHEHUS;

r) W3roToBAEHME W  UCCNefoBaHME  MUAOTHOM  YCTAHOBKKM,  KOppPeKuwus
KPUTEPMANbHOTO YPaBHEHMUA.

8. OTcYéT un3bbITOYHOrO [AOaBNEHMA HayMHaeTcs C .. [JaB/leHus BBepX
HeorpaHMYeHHO, a Bakyyma- BHU3 A0 abCONOTHOro Hyns

9. ...- npouecc pasgeneHus, Npu KOTOPOM B3BELIEHHble B cpeae TBepAble Wau
UAKME YacTULbl OTAENATCA OT CM/IOWHON da3sbl Nog AeNCTBUEM MACCOBbIX CUJI.

10. ..- npouecc pasaeneHns Heo4HOPOAHOW CUCTEMbI C MOMOLLbIO MOPUCTOM
neperopoaku. [BUXKyLLEN CUNOM NpoLLecca ABNAETCA Pa3HOCTb AABNEHUN.

11. Ans NpOTMBOTOYHbIX anMnapaToB (KMAKOCTb ABWUMKETCA BHU3, ra3 — BBEPX) C
yBe/IMYEHNEM CKOPOCTM ra3a MOKET HacTyMUTb IKCTPEManbHasA CUTyauns, Ha3blBaeMas... .

12. - cuctema, cocToAWan M3 rasa M pacnpeneneHHblXx B HEM TBEpAbIX YacTul,
pasmepom bosee 5 Mkm.

13. ... - cucTema, COCTOALLAA M3 rasa U pacnpeaeneHHbIX B HeEM TBEPAbIX YacTul,
pa3smepom MeHee 5 MKm, ob6pasytoLLanca Npu ropeHunu.



14. Kputepuin ®pyaa xapaktepmsyeT OTHOLWEHUE CUN ... U ... B MOTOKE XKUAKOCTU.

15. B XMMW4yeckoM TEXHONIOTMW  MPUMEHALOTCA B OCHOBHOM nABa
r’MAPOMEXaHNYECKMX MeToAa pa3ae/ieHUA HeEOAHOPOAHbIX CUCTEM: ... U ... .

16. CmecuTenbHble TenN100OMEHHUKM MCNONBL3YIOTCA B TeX CAy4aaX, Korgaa no
TEXHONOMMYECKUM YCNOBUAM A0MYCTUMO ... pabounx cpea.

17. PactBOp, coaep)Kawmii NpuU [AHHbIX YCNOBUAX NpeaesibHoe KOAMYecTBO
pacTBOPEHHOrO BeLLeCTBa, HAa3bIBAETCA ... .

18. B NpOTMBOTOYHbIX BbIMApPHbIX YCTAHOBKAx MeXAy CTYNeHAMM CTAaBAT HaACOCHI.
Takne cxembl MCNONb3YHOTCA ANA PACTBOPOB C ObICTPO PaCTyLWen ... MPU MOBbIWEHUN UX
KOHUEHTpaLum.

19. ... - 310 Npouecc obpa3oBaHUA TBepaonN dasbl B BUAE KPUCTAN/IOB U3 PacTBOPOB
W pacrn/iaBoB, a TaKXe U3 rasos U Napos.

20. B npOMbILWIEHHOCTN NCNONB3YHOT A,Ba OCHOBHbIX METOZa KPUCTANAM3ALUM:

, B KOTOPOM nMepeHacbiWweHne pacTBoOpa [AOCTUraeTca YyhaneHMem 4actu
pacTBoOpuUTENA MyTeM BbiMAapUBaHMA MNPU  MNOCTOAHHOM KOHUEHTpauuu (TemnepaTtypa
NOCTOSIHHAA);

... , TPV KOTOPOM NepeHacbILLLEHNE PACTBOPA AOCTUTAETCA OXNAXKAEHNEM PACTBOpA
NpY COXPAaHEHNN MacCbl PacTBOPUTENA.

21. T[locne npekpaweHUAa BblAeNEeHUA KPWUCTANNOB PacTBOp CTAaHOBMUTCA
HacblWeHHbIM. TakoM pacTBOpP HA3bIBAIOT ... .

a) OCTaToUYHbIM,

6) MaTO4YHbIM,

B) MeTacTabuibHbIM,

r) nabunbHbIM.

22. OT A[pyrMx nNpoueccoB pasaeneHna € MexdasHbIM NepeHOCOM BeLLecTBa
MeMbpaHHble MpPOLEecCbl OTAMYAET Hanuuue .., pasgenatwowenn B npocTpaHctee ¢asbl,
yyacTByioLLUMe B NpoLecce maccoobmeHa.

a) mexkpasHol NOBEepPXHOCTH,

6) NoNynpoHuLLaemoir neperopoaku (memobpansi),

B) pa3fenatowen CTEHKM,

r) nepenaga TemnepaTypbl,

A1) BO3pacTaHuA sHTanbnuu ¢as.

23. lpuBegmTe B COOTBETCTBUE INeMEHTbI 1 1 2 rpynn.

1.1. Teepaoe nopucroe Teno.

1.2. Mornowaemoe BeLLECTBO, HaXoAALEeeca B ra3e Uan XUAKOCTU.

1.3. BewecTtBo, nornowaemoe 13 rasa uan *XuaKocTu.

2.1. Aacopbar.
2.2. AgcopbeHT.
2.3. AbcopbTMB.

24, Anarpamma coctoAHMA BAAXHOro Bo3ayxa PamsnHa noctpoeHa B
KoopAauHaTtax H-x. Eule Kakne napameTpbl BNAXKHOIO BO34yXa MOXHO OnpeaenuTb No 3ToMn
Anarpamme?

a) sHTponuio,

6) TemnepaTtypy,

B) NapLuMasibHOE AaBNEeHNE BOAAHOIO Napa,

) OTHOCUTENIbHAA BIAXKHOCTb,

A1) aBCONOTHYIO BNAXKHOCTb.

25. Cywka, npu KOTOPOW MaTepunan BbiCyLUMBAETCA B NOJe
TOKOB BbICOKOM 4acTOTbl:
a) cybaMmauymoHHas,
6) KOHBEKTUBHaA,
B) KOHTaKTHas,



r) TepmopaguaumoHHas,
A) AM3aneKTpmyeckas.

Kpurtepuu oueHKH ypOBHSI OTBETOB HA TeCTUPOBaHUM 1o Aucuuiiuae b1.B.04
MMAXT

Pe3ynbTathl TeCTUpPOBAaHMS OIEHUBAIOTCS MO CTOOAIBHOW IIKaje. 3a KaXKAbId MPaBUIBHBIN
oTBeT-4 Oaymia, 3a HenpaBwibHbIH 0TBeT-0 OamoB. HaOpannast cymma OaiyioB NEpeBOJUTCS Ha
JBAIATHOATEHYIO IIKAITY:

Bbamner BPC=(6amte1 Tectuposanus/100)*20.
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