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Hepeuenb Komnememqm? u undukamopoe 00CMuUdICeHUA Komnemem(uﬁ C yKaszanuem smanoe d)opmupoeanuﬂ 6 npoyecce oceoenus

Kommerenrms:

OIIK-2 CrnocobeH uCHONB30BAaTh MaTeMaTHUYCSCKUE,

po(hecCHOHATLHOM IEATEIIEHOCTH

OIIK-2.1 3naer maremaTtudeckue, (u3nvecKkue, (HU3NKO-XUMUYECKHE, XUMHUYECKHE METOIbI MJIsi pEIIeHHUs 3amad npodeccHoHambHON

ACATCIIbPHOCTHU

OIIK-2.2 VYMeer WHCIONB30BaTh MaTeMaTHYECKUE,

npo(hecCHOHATLHON e TEIIEHOCTH

OIIK-2.3

Bnaneer

MaTeMaTU4YCCKUMU,

po(hecCHOHATLHON IEATEIIEHOCTH

OUCUUNIUHDL

(bU3UYECKUMHU,

dbuzmdeckue,

¢buszmveckue,

(HUBUKO-XUMHYECKUMHU,

(U3UKO-XUMHYECKHE,

(UBUKO-XUMHYECKHE,

XUMHUYCCKUMHU  METOAaMH  IJId

XHUMHUYECCKHUE MCETOIbI

XUMHUYCCKHUE MCETOIBI

Tema 7

Hnoexc Dmanel popmuposanusn é npouecce 0C60eHUL OUCUUNTUHDBL
KomMnemenyuu Haumenosanue
Jexyuu Ilpakmuueckue Jlabopamopnoie Kypcoeou OUenouN020 cpedcmea
3anAmuA npoekm
3anamus
(paboma)
OIIK-2.1 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, Tema 2 He npakmuueckas paboma,
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4 npedycmompensl | 1abopamophoe 3ausmue,
Tema 7 3ayem
OIIK-2.2 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, Tema 2 He npakmuyeckas paboma,
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4 npedycmompenvl | 1abopamoproe 3anamiue,
Tema 7 3ayem
OIIK-2.3 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, Tema 2 He npakmuueckas paboma,
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4 npedycmompensl | 1abopamoproe 3ausmue,

3auyem

IUIS  pelIeHus 3ajad

JUISL  perieHust 3aaad

pelieHus




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooyiio)

Ouyenounvie cpeocmea Kon-60 Min, éannoe Max, 6annoe
Jlabopamopnasa paboma 1 8 12
Ilpakxmuueckasn paboma 4 28 48
3auem 1 24 40
Hmozo 60 100




IlIkana ouenueanus

Indposoe
BbIpaKeHHe

BbipakeHue B
0ajax:

CioBecHoe
BbIpaKeHHe

Kpurtepun onieHKH HHIMKATOPOB JO0CTHKeHHs IPH ¢opMe KOHTPOJIS:

K3aMeH / 3a4eT ¢ OIeHKOMH

3adyerT

5

87 -100

OTiInyHO
(3aurteHo)

OIneHKa «OTIUYHO» BBICTABISETCS CTYJACHTY, €CIH TEOPETHYECKOE
coJiepKaHUE Kypca OCBOSHO TOIHOCTHIO, 0€3 MpoOEIoB; UCUSPIBIBAIOIIC,
MOCJIE/IOBATENIbHO, YETKO ¥ JIOTUYECKH CTPOWHO H3lIaraeT MaTrepual;
CBOOOJIHO CIIpPABISieTCS C 3ajJadaMH, BOIPOCAMU M JPYTUMH BUJIaMHU
MPUMEHCHUST 3HAHWIA, WCIOIb3yeT B OTBETE JOTIOHHUTEIBHBIA MaTepHan
BCE MPEIyCMOTPEHHBIC MPOTPaMMON 3aJaHHs BBITIOJHEHBI, KaueCTBO HX
BBHITIOJIHEHHST OIIGHEHO YHCIOM OaioB, ONM3KUM K MaKCHMajIbHOMY;
AQHAJIM3UPYET TIOJIYYCHHBIC PE3YJBTAThI, TPOSBISIET CAMOCTOATEIBHOCTD
TIPY BBITIOJTHCHHUH 33JIaHUH

74 - 86

Xoporiio
(3auTeHo)

OneHka «XOpOIIO» BBICTABISAETCS CTYNEHTY, €CIH TEOpEeTHIEeCKOoe
coJiepKaHHEe Kypca OCBOEHO TIIOJHOCTBHIO, HEOOXOAWMBIE MPAKTUYECKHE
KOMIICTCHIINM B OCHOBHOM C(OpPMHUPOBAHBI, BCE TNPEAYCMOTPCHHBIC
MporpaMMoii  OoOydeHWsI ydeOHbBIC 3aJlaHUS BBITIOJHEHBI, KayeCTBO WX
BBITIOJTHEHHUS JIOCTaTOYHO BBICOKOe. CTYIEHT TBepAO 3HAeT Marepual,
TPaMOTHO W TIO CYIIECTBY H3JIaraeT €ro, He JOIyCKas CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

Y noeneTBopu
TEJIEHO
(3auTeHo)

OneHka  «yOOBJICTBOPUTENIBHO»  BBICTABISIETCS  CTYHOEHTY,  €CIH
TEOPETHUYECKOE COJEepKaHHe Kypca OCBOCHO YaCTHYHO, HO TPOOesl He
HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
MPOrpaMMOi 3aIlaHUH BBITTOTHEHO, HO B HUX UMEIOTCS OITHOKH, TIPH OTBETE
Ha MOCTaBJICHHBIA BOMPOC CTYACHT IOMYyCKaeT HETOYHOCTH, HEJOCTATOUHO
NpaBWIbHEIE (OPMYJIUPOBKH, HAOIIONAIOTCS HAapyLICHUS JIOTHYECKON

IMOCJICA0BATCIIbHOCTHU B U3JIOXKCHUHN ITPOrpaMMHOI'0 MaT€puaia.

OneHnka «3a4TEHO» BBICTaBJIAETCS
CTYJEHTY, €CIM OTBEThl Ha BOMPOCHI IO
TéMaM JAMCLUUIUIMHBI TOCJIENI0BaTEIbHBI,
JIOTUYECKH  M3JIOKEHBI,  JIOIyCKAaroTCs
HE3HAUMTEIbHBIE HEJOUYETHl B OTBETE
CTyJNEHTa, Takue KaKk  OTCYTCTBHE
CaMOCTOSITETFHOTO ~ BBIBOJIA,  PEYEBHIE
OIINOKH | TIp.

Hwmxe 60

Heynosnersop
UTENBHO
(He 3a4TEHO)

OLICHKEI «HCYOOBJICTBOPUTCIIbHO» BBICTABIIACTCA CTYACHTY, C€CJIIM OH HC

3HA€T 3HAUUTEIBHOM YacTH NPOrpPaMMHOI0 MaTepuana, JOIyCKaeT
c OompImMMH 3aTPYAHEHUSIMHU

IMPAKTUYICCKUC

CYIIECTBEHHbIE OIIMOKH, HEyBEpEeHHO,
BBITIOJHIET  MPAaKTHYECKUE  paboThl, HEOOXOIUMBIC
KOMIIETEHIINK He CHOPMUPOBAHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX
mporpaMMoit 00ydeHusi y4eOHBIX 3aJaHWil HE BBIMIOJHEHO, KAa4eCTBO HX

BBITIOJTHCHHUA OLICHCHO YHCJIIOM 6am1013, ONU3KUM K MHUHUMAJIBHOMY

OLICHKEI «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, C€CJIM CTYACHT HC 3HACT
OCHOBHBIX ITOHSTHH TEMBI JUCITUIIIINHEIL,
HC OTBCYACT Ha [JOIIOJHHUTCIIBHBIC U
HaBOJAIIMEC BOIIPOCHI MMPCIIOAaBaTCIIA.




KparTkasi XapaKTepuCTHKA OLIEHOYHBIX Cpe/ICTBA

Haumenoeanue
OUEHOUHO020
cpeocmea

Kpamkasa xapakmepucmuka oyenounozo cpeocmea

Ilpeocmaenenue
OUEHOYHO20
cpeocmea 6 ghonoe

2

3

4

[IpakTrueckoe
3aHATUC

B xozxe mpakTHueckux paboT CTYyIEHTHI OBJA/EBAIOT
YMEHUSIMH T0JIb30BATHCS paboTaTh ¢ HOPMATUBHBIMU
JOKYMEHTaMU M HWHCTPYKTHUBHBIMHM MaTepUalIaMH,
CIIPAaBOYHHMKAMHU, TEXHUYECKYIO
JOKYMEHTAIUIO; YEPTEXKH, CXEMBI,
TaOJIMIBI, pelaTh pPa3HOro poja 3ajaud, JenaTh

COCTaBJIATH
BBITIOJIHATH
BBIYUCICHUA,

OIpEeNEIATh XapaKTEePUCTHKU

Pa3IUYHBIX BEIIECTB, OOBEKTOB, sBiIcHUMA. Llenb
MPAKTUYECKHUX 3aHSATHI 3aKJIF0YaeTCsl B BRIPAOOTKE Y
CTYACHTOB HABBIKOB IIPUMEHEHUS IOJYyYECHHBIX
3HAHUW [JI1 pELICHHS TPAKTUYECKUX 3a1ad B
nporecce JIeSITeIbHOCTH c

nmpenoaaBaTCIsAMU.

COBMECTHOU

Tembl MpakTUYECKUX
3aHATHH;
KOHTPOJIbHBIE
BOIIPOCHI U 3aJaHUS
10 TeEMe
IIPAKTUYECKOTO
3aHATUSA

JlaGopaTopHas
pabota

D710 BUA yueOHOU pabOTHI, IIEIBI0 KOTOPOU SBIISETCS
U3y4yeHue (uccnenoBanue,

XapaKTEPUCTHK JTAOOPAaTOPHOTO OOBEKTA.

U3MEPEHUE)

Lenp mabopaTopHBIX 3aHATHI: OCBOCHHE M3ydaeMOn
y4eOHOIl JUCHUMIUIMHBL, TpUoOpeTeHHe HaBBIKOB
MPAKTUYECKOTO MPUMEHEHHUS 3HaHWM
JTUCHUTIIMHBL  (IUCHMIUIMH) ¢

TEXHUYECKUX CPENICTB U (MIK) 000pyAOBaHUS

y4aeOHOMH
WCTIOJIb30BAHNUEM

Tembl 1abOpaTOPHBIX
paboT, KOHTPOJIbHbIE
BOIIPOCHI 10 TEME
nabopaTopHOI
paboThI

KoHnTponbnas
pabota

CpenctBo
IMMOJIYYCHHBIC

IIPOBEPKU yMEHUHI IIPUMEHSATH

3HaHUA JIIsL peIICHUA 3aaa4

OMpCACIICHHOI'O TUIIAa 110 TCMEC UJIK pa3acCiy.

Kommiext
KOHTPOJIBHBIX
3aJaHuN 10
BapUaHTaM




MuHucTepcTBO HayKU U BhIciiero oopasosanus Poccutickoit denepannu
HwxHekaMCKuil XUMUKO-TEXHOJIOTUYECKU HHCTUTYT
(dheneparbHOrO roCy1apCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHUs
«KazaHckuii HalMOHAJILHBINA UCCIIEA0BATSIbCKUI TEXHOJOTHYECKUI
YHUBEPCUTET

Daxynvmem mexaHudeckKuu
Kageopa mawun u annapamos xumuueckux npoussoocma

Hanpasnenue noarorosku: 15.03.02«TexHOIOTHYECKUE MAITHHBI M 000PYIOBAHUE»
[Tpodunb: O6opynoBanue HebTerazonepepabOTKH

IlepeyeHb NPAKTUHYECKUX 3AHATHHA
no nucuurinae b1.0.30 Nnrencudukanys TernaioMaccooOMEHHBIX MPOLIECCOB

Paznen gucuumiamebl - Krnaccudukamuss u - 3(Q(QEKTUBHOCTh  METOAOB
MHTEHCU(PHUKAIIUN KOHBEKTUBHOT'O TEIJIOOOMEHA B KaHajax.

Tema npaxkTuueckoro 3aHsTus - Pacuem u cpaguenue paziuunvix Memooos
UHmMeHCcUuUKayuu KOHBEKMUBHO20 Meni000MeHa 8 KAHALAX.

Bonpocwi 0ns onpoca no meme 3anamusi.

1. Pacuer mnpomeccoB TemnooOMeHa B KOXYXOTPYOHBIX TEMIO0OMEHHBIX
amnmaparax.

2. Bri6op TemmooOMeHHOTO amnmapara u3 CTaHAAPTHOTO psija.

3. CpaBHeHUE BHIOPAHHBIX KOHCTPYKIUH MO TIJIOHIAM MOBEPXHOCTH TEINIOOOMEHA.
4. CpaBHeHUE BbIOpaHHBIX KOHCTPYKIMH 110 KO3()PUIMEHTY TeIionepeiayn.

5. CpaBHeHUE BBIOPAHHBIX KOHCTPYKLUN IO THAPABIMYECKOMY COPOTUBIICHHUIO.

Paznen jgucuuniauebl -  KOHCTPYKTHBHBIE  CIIOCOOBI  MHTEHCH(MKAIMU
TEMI000MeHa.
Tema  mpakTudyeckoro 3aHatus -  Pacuem — mennio2uopoouHamudecKkoll

ahpexmuenocmu 1eHMOYHBIX 3A6UXPUMENEU.

Bonpocwi 0ns onpoca no meme 3anamus.

1. Pacyer TemoruapoauHaMuaeckoi 3(p(heKTUBHOCTH JIEHTOYHBIX 3aBUXPUTEIICH.
2. CpaBHeHUE BBIOpaHHBIX KOHCTPYKIIHI 1O TUIOIIA U TOBEPXHOCTH TEINIOOOMEHaA,
KO3 GUIIUEHTY TETUIONEPEIaun U THAPABINYECKOMY COTPOTHUBIICHUIO.

3. BousiHue pa3mepoB 1mara, KpyTKH MoToka Ha 3()()EeKTUBHOCTh TEMI000MEHa.

Paznen mucommiauebl - HHTeHcHuKanumy TemiooOMeHa Mpu JaMUHApPHOM
TEYEHUU B KaHAJIaX C IMCKPETHOM IIEPOXOBATOCTHIO.

Tema  mpaktuueckoro  3aHsaTuss -  Pacuer  TemioruapoJMHaMH4YECKOU
3 (HEKTUBHOCTH AUCKPETHO-IIIEPOXOBATHIX TOBEPXHOCTEH TEIII000OMEHA.

Bonpocwt 0na onpoca no meme 3anamusi:



1. Pacuer TemnoruapoanHamMuueckoil 3((GEKTUBHOCTH AUCKPETHO-IIEPOXOBATHIX
MOBEPXHOCTEN Tem100OMeHa.

2. Pacuer mporeccoB TemiooOMeHa B KOXYXOTPYOHBIX TEIJI00OMEHHBIX
anmnaparax ¢ pa3JIM4HbIMU BUJIAMU JUCKPETHOM 1IEPOXOBATOCTH.

Pa3znen qucuMmimHbl - J[MCKPETHO-IIEPOXOBAThIC KaHAJIbI MPU TYpOYJICHTHOM
TEUYCHUH TEIUIOHOCUTEJIS.

Tema mnpaktudeckoro 3aHsATHA - Pacuem unmencuguxayuu meniooomena 8
OUCKPEMHO-UUEPOXOBATNBIX KAHAax npu mypoyieHmHoMm meuenuu
menioHocumerns.

Bonpocwt 0ns onpoca no meme 3anamusi.

1. Omnpenenenue Ko3pGUIMEHTA TEIUIOOTAAYM OT CTEHKA K HarpeBaeMoun
XKUJIKOCTH ¥ TUAPABINICCKOTO CONPOTHBIICHUS TPYOBI TOTOKY.

2. OnpenencHue 3aBUCUMOCTEH KOAPPHUIIMEHTA TEIUIOOTAAYN U THIPABIMYECKOTO
COIIPOTHUBJICHUS OT CKOPOCTH JIBUIKCHUS PA3JIUYHBIX TEIJIOHOCUTEIICH.

Kputepum OleHKH: TpU U3YYCHUU JUCIHMIUIMHBI  [peaycMaTpuBaeTCs
BBITIOJTHEHHUE YETHIPEX MPAKTHUECKHUX 3aJaHHi, 32 BHITIOJHEHUE U 3aIIUTY KOTOPHIX
CTYICHT MOXET IMOJIyYHTh MaKCHMalibHOE KojudecTBo OamioB — 48 (12 Gamios
BBITIOJTHEHHE U 3aIIUTa KKIOW MPaAKTUIECKON PabOThI).

Kpurepuii oueHku baun

JleMOHCTpHpyeT MOJHOE NOHMMAHWE IIOCTAaBJIIEHHOW 3axaud. Jlaer
JIOTHYECKH OOOCHOBAaHHBIN, MOJHBIA U MpaBWIbHBIN OTBET. OTCyTCcTBHE | 12
OLIMOOYHBIX BHIBOJIOB.

I[aCT JOCTAaTOYHO MOJIHBIN OTBCT, C HAPYHIICHUCM IIOCICAOBATCIIbHOCTHU

10
n3J10KeHus. MImeroTcs TPYAHOCTH B 00OCHOBAaHHOCTH CBOETO OTBETA.

JlaeT HemoHbIN OTBET (B 00IIMX uyepTax). HeT BEIBOJOB 1O BHITTOJTHEHHOM
pabore.

Her otBera. TpyaHOCTH IpU BBINOJIHEHUH. 0




MunucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HwxHekaMCKuil XUMUKO-TEXHOJIOTUYECKU HHCTUTYT
(dheneparbHOrO roCy1apCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHUs
«KazaHckuii HalMOHAJILHBINA UCCIIEA0BATSIbCKUI TEXHOJOTHYECKUI
YHUBEPCUTET

Daxynvmem mexaHudeckKuu
Kageopa mawun u annapamos xumuyeckux npou3eoocma

Hanpasnenue noarorosku: 15.03.02 «TexHonmornueckne ManyHbl 1 000PYIOBAHUEY
[Tpodunb: O6opynoBanue HebTerazonepepadOTKH

3ajaHne K KOHTPOJIbHOW padoTe
no nucuurinae b1.0.30 Nnrencudukanys TernaioMaccooOMEHHBIX MTPOLIECCOB

KonTponbHas pabota BKJIIOYAEeT TOJBKO OAHY 3amady. CTyAeHT pemiaeT 3Ty
3aJlayy B COOTBETCTBHUE C 3aJlaHHBIM BapuaHTOM. /[ Bcex BapHaHTOB Jaercs
eanHoe 3anaHue. Bapuantsl onpepnensitorcss no Ttabnuue 1. Kaxnaeiii BapuaHT
NpeanojaraeT pacueT OJHOro XxoJioAwibHHMKA. [lapaMeTpsl CTaHAAPTHBIX
XOJIOAMJIBHUKOB 33JIaHbl B Ta0IUIE 2.

Jnst  oxJaxJaeHusT JAUCTWUIMPOBAHHOW BOJABI OT TeMIepaTypel i 0
TemriepaTypbl T HMCHOJIB3yeTCS CTaHAAPTHBIA OJHOXOJOBBIM XOJOJUIIBHUK,
napameTpbl KOTOPOro 3a/iaHbl B Tabiuile 2. MaccoBblil pacxo Bojibl coctaiisier G
= 2 kr/c. OxJIaXxaaroumM areHTOM SIBJISIETCS TEXHUYECKas BOJa, HarpeBarolascs
OT TeMIiepaTtypsl Tix 70 TemmepaTypbl T.x. Matepuan TpyO TerniaooOMEeHHHKaA -
Cranp 20: xo3(duuMeHT TeraonpoBogHocTH crtamu A = 46,5 Bt / (M - rpan).
MaccoBas TennoeMkocTb Boabl paBHa Cp = 4180 JIx/kr.

B xoHTpONBHOM paboTe 11l 3aJaHHOTO BapraHTa TPeOyeTCs:

1) paccuuTaTh UHTEHCUBHOCTH TEIJIOOOMEHA 110 CXEME MPSIMOTOKA;

2) paccyuTaTh HHTEHCHBHOCTH TEIIOOOMEHA IO CXeMe IMPOTHBOTOKA;

3) ompenenuTh HAa CKOJBKO TMPOILEHTOB YBEJIMYUBACTCS WHTCHCUBHOCTD
TEMJI000MEHA IIPU MEePEX0/JIe OT MPSAMOTOKA K IPOTUBOTOKY;

4) paccuutaTh 3OHEKTUBHOCTD TEIUIOOOMEHA IO CXEMe MPSIMOTOKA,;

5) paccuuTarh d3PPEKTUBHOCTH TEIUIOOOMEHA MO CXeMe IPOTUBOTOKA;

6) ompenenuTh Ha CKOJBKO MPOLEHTOB yBenuuyuBaercs 3()(EeKTUBHOCTH
TEMI000MEeHa IPU MEPEXOJIEe OT MPSIMOTOKA K IPOTHUBOTOKY.

7) ompenenauTbh, Ha CKOJBKO MPOICHTOB YMEHBIIUTCS WHTCHCUBHOCTh
TeriooomMeHa U 3((PEKTUBHOCTh XOJIOAWIBHHUKA, €CIM M C BHYTPEHHEWU, U C
HapY>KHOM CTOPOH TpyObl 0O0Opa3yloTCs 3arps3HEHUs TOJMMIMHOW 1Mo 1 MM,
TETJIONPOBOJHOCTH KoToporo paBHa 0,5 JIx/Kr c.

Ta6mumna 1. McxoaHble 1aHHBIC IS BApHAHTOB 3aTaHUI



Ne Bap. Tir Tor Tix Tox o1 17
1 82 62 20 32 16 23
2 87 63 23 41 17 18
3 72 61 16 42 5 18
4 80 59 25 35 5 9
5 92 52 14 41 5
6 75 45 23 32 21 11
7 85 50 15 36 4 21
8 84 43 12 38 11 21
9 92 41 17 30 12 8
10 88 37 18 33 13 20
11 79 51 19 41 25 17
12 94 60 14 35 8 5
13 65 59 21 32 25 22
14 91 60 11 37 26 21
15 74 47 20 33 15 24
16 68 56 24 32 13 25
17 95 54 12 39 15 18
18 79 45 13 41 5 9
19 71 59 24 32 21 14
20 85 52 18 34 7 16
21 70 48 19 35 21 15
22 85 52 26 33 11 23
23 80 55 17 32 6 10
24 87 64 16 34 11 21
Tabnuua 2. [TapamMeTpbl KOXKYXOTpyOUYaThIX XOJIOAUILHUKOB
Ne Bap D koxyxa, d tpyo0, Yucno Tpyo JlnuHa Tpyo, [ToBepxHOCTH
MM MM M TemnoooMeHa, F
1 800 20*2 717 2 90
2 800 20*2 717 3 135
3 800 20*2 717 4 180
4 800 20*2 717 6 270
5 800 20*2 717 9 405
6 800 252 465 2 73
7 800 252 465 3 109
8 800 252 465 4 146
9 800 252 465 6 219
10 800 252 465 9 329
11 1000 20*2 1173 3 221
12 1000 20*2 1173 4 295
13 1000 2072 1173 6 442




14 1000 202 1173 9 663
15 1000 252 747 3 176
16 1000 252 747 4 235
17 1000 252 47 6 352
18 1000 252 747 9 528
19 1200 2072 1701 4 427
20 1200 2072 1701 6 641
21 1200 202 1701 9 961
22 1200 252 1083 4 340
23 1200 252 1083 6 510
24 1200 252 1083 9 765




MuHucTepcTBO HayKH U Bbiciiero oopa3oanus Poccuiickoit @enepannu
HuxnexkaMCKnil XUMHUKO-TEXHOJIOTHYECKUY UHCTUTYT
(benepabHOTO TOCYAPCTBEHHOTO OFOIKETHOTO 00pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIET0 00pa30BaHUs
«Ka3zaHcKkuil HalMOHAJIBHBINA UCCIIEI0BATENILCKAN TEXHOJIOTUYECKUI
YHUBEPCHUTET

DaKynbTeT MEXaHUYECKUN
Kadenpa mamms u anmapatoB XUMUYECKUX TTPOU3BOJICTB

Hanpasnenue noarorosku: 15.03.02«TexHOIOTHYECKUE MATHHBI M 000PYIOBAHUE»
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IlepeyeHs BONIPOCOB K 3a4eTy
no quciuminie b1.0.30 MHTeHcnukanys TernioMaccooOMEHHbIX MTPOLIECCOB

Pazgen 1. HuTeHcudukanus  TErIoMacCOOOMEHHBIX  IPOIIECCOB B
XUMHUYECKOU TEXHOJIOTUU. BBeneHue.

1. OcHOBHbIE HampaBI€HHUs HMHTEHCU(PUKALUU TEIJIOMACCOOOMEHHBIX
MPOLIECCOB B TEXHOJIOTMUECKUX aIllapaTax.

2. CriocoObl UHTEHCU(UKALIUY TEMIOMACCOOOMEHHBIX MPOIECCOB.

3. NaTencudukamus TemioooMeHa myTeM BUOpaIiy MOBEPXHOCTH.

4. Unrencudukanus TeriooOMeHa B KaHalax 3a CUeT BJyBa UM OTCOCA rasa.

5. KomOunnpoBanHbie ciocoObl HHTEHCU(UKAIIMK TEII000MEeHa.

Paznen 2. Knaccudukamuss u 3QQPeKTUBHOCTH METOJOB WHTECHCH(PHUKAUU
KOHBEKTHBHOT'O TEINIOOOMEHA B KaHaJIax.

6. OcHOBHBIE METOJbl WHTECHCHU(PHUKAIUU KOHBEKTUBHOTO TEIJIOOOMEHa B
KaHaJlax.

7. BwiOOp palmoHaNBHOTO CIOCcOO0a HWHTEHCU(PUKAIUK TEerI000MEHHOTO
npoiiecca.

8. CpaBuurenbHas 3¢ (HEKTUBHOCTh METOJ0B MHTEHCU(UKAIIUN TEIJI0O0OMEHa.

9. Ouenka cnocoba UHTEHCU(UKAIIMM TEIOOOMEHa C  [OMOIIbIO
ko3 dunreHTa Teno3HepreTudeckoi 3pHEKTUBHOCTH.

10. BriOop onTuManbHOW CKOPOCTH B KaHAJIE TEIIOOOMEHHUKA.

11. HWurencudukauus  TeriooOMEHa  MOCPEICTBOM  HCIOJIb30BAHMS
M3BHJIMCTO-IIENIEBBIX KAHAJIOB TEIJIO0OMEHA.

12. TypOynu3anus MOTOKOB KOJbIEBbIMU guadparmamu. MHTEHCHUKAIMS
Ter10o0MeHa BCTaBKaMU B BUJIE KOJIEI[ U Tuadparm.

Paznen 3. KoHCTpyKTHBHBIE CITIOCOOBI MHTEHCHU(PHUKAIIUHU TETLIOOOMEHA.

13. urencudukanus 3aKpyTKON MOTOKA TETNIOHOCUTEIS.

14. UnTencudukanus TernioooMeHa JICHTOYHbIMUA U ITHEKOBBIMU BCTABKaAMU.

15. TermmooOMeH B kaHanax Tuna KoH(y3op-auddy3op.

16. Pa3BuTthie (OpeOpeHHBIC) MOBEPXHOCTH TEIJIOOOMEHA.

17. NuteHcudukanus Termioo0MeHa BUTHIMU TPYOKaMHU.



18. ntencuduxanus TemmooOMeHa MpU MHOTOKPATHOM AHCIIEPTHPOBAHHUU
AKUJKOCTH.

19. MuTencudurkanys TerniooOMeHa npu MI€HOYHOM TEYEHUH.

Pasnen 4. MureHcudpukanuu TemiooOMeHa NpU JIAMUHAPHOM TEYEHUU B
KaHajax ¢ JUCKPETHOW HIEPOXOBATOCTHIO.

20. JluckpeTHO-111epoX0BaThle OBEPXHOCTHU TEIMNIOOOMEHA.

21. KaHanel ¢ BUHTOBOW HaKaTKOM.

22. Kanainbl cO CnUpagbHO-BUHTOBBIMU MTPOBOJIOYHBIMU BCTABKAMH.

23. KaHaJibl ¢ ONEPEYHON JUCKPETHOM IEPOXOBATOCTBIO.

Paznen 5. JluckpeTrHo-IepoxoBaThle KaHajibl MpU TYypOYJICHTHOM TEUEHUU
TEIIOHOCUTEJISL.

24. KaHaJtbl CO CIUIOIIHOM IEPOXOBATOCTHIO CTEHKH.

25. Kanaunbl ¢ monepeyHbIMU KOJIbIIEBBIMU BBICTYIAMHU.

26. Kanainbl co ciupaibHbIMU BBICTYIIAMU U NIPYKUHHBIMUA BCTaBKAMM.

27. KonbLieBbIE U CIIMpaJIbHbIE KAHABKU Ha MIOBEPXHOCTH TEMJIO0OMEHA.

28. Chepuueckue yriyoJieHUsI Ha IOBEPXHOCTH TEIJI000OMEHa.

Pa3nen 6. UHTeHCH(pUKaLus MacCOOOMEHHBIX IPOLIECCOB MPU PEKTU(PUKALIUN
cMecel.

29. CrnocoObl UHTEHCU(PUKAIMU MAaCCOOOMEHHBIX IIPOLIECCOB.

30. BnusHME CTPYKTypbl MOTOKOB Ha pabOTy KOJOHHBIX MAacCOOOMEHHBIX
anmnaparos.

31. IloBbiieHHE TPOU3BOIUTENHHOCTH M 3(P(HEKTUBHOCTH MacCOOOMEHHBIX
IPOLIECCOB.

32. HoBble TUAPOAMHAMHYECKHE PEXKUMBI s  MHTEHCU(UKAINH
MacCOOOMEHHBIX MPOLIECCOB. AMNMapaTsl C COyIapeHUEM MOTOKOB.

33. MemMOpaHHbIE POIIECCHI.

34. BiusHue XMMHUYECKUX pEeaKLMi Ha Ipo1ecchl abcopOLuu.

35. IlepcneKTuBbI pa3BUTHS TEXHOJIOTHM JUIsl pa3/IeleHNs BELLECTB.
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