MunucTepcTBO HayKH | BBICIEro oopazoBanus Poccuiickoit denepanuu
HuxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (rina)
dbenepaibHOro rocy/IapCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIIET0 00pa30BaHuUs
«Ka3aHCKUI HalMOHAJIBHBIN UCCIIEIOBATEIbCKAN TEXHOJIOTHUECKUN YHUBEPCUTET»
(HXTHU ®I'BOY BO «kKHUTY»)

. 3eMCcKul
2020 r.

®OH/I OHEHOYHbBIX CPEJICTB
0 JUCHUILIHHE (MOIYJIIO)

b1.B.JIB.03.01 "UnaTeHcudukanusa TEmIoMaccooOMEHHBIX TPOIECCOB"

1o HampaBiieHnt0 moaroToBku 15.03.02 «TexHoIorndecKue MaIuHbl U

o0opynoBaHue»,
(ko 1 HAMMEHOBAaHKE HANIPABJICHUS IO OTOBKH)

npodus_O6opynoBanue HedTerazonepepadoTKu

KBaIMpUKalys _OakanaBp

dopmbl 00yUEHUS
OYHas, OYHO-3a09HAs

Hwxraexamck, 2020

13



®onn onenounbix cpencts no auctumuHe b1.B.03.01 «MuaTeHCcHbukams
TEIIOMaCCOOOMEHHBIX MPOLIECCOB»

CoctaBureiap POC
noueHt kad. MAXII % H.A. CabanaeB

(momkHOCTB) [ V moanucs) (M.0. ®amuus)

dOC paccMoTpeH U 0100peH Ha 3aceaanuu kadeapst MAXII
MPOTOKOJI OT 2905 2020r.Ne 9

3aBenyromuii kadeapoi N.A. CabanaeB
" ¥ (moanmce) (U.0. ®amuims)
YTBEPXJIEHO
3am. qupekTopa 1o YMP L H.M. Hukudoposa
(monmmicy) (®@.1.0.)
OKCIEpTHI:

PykoBoaurens OOII, Cadanaes U.A. 3a8 kadh. MAXIT HXTU

o.1.0., JIOJIKHOCTh, OpraHu3aLus, NOAIJUEL

PabGoroaareinn
ITommoB A.N., Hay. otnena Mexauuszauuu KL TTAO «<HKHX»

(mecto paboThI, 3aHUMaeMas JOJDKHOCTD)
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IIepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM ITANOB UX (POPMUPOBAHUSA

Wunekc Coneprxanue Dtanbl GOpMUPOBAHHS KOMIICTCHIHH
Komnereniuu KOMITETEHIINU (yxa3atp Bce Tembl u3 PI1/1)
Jlexuun IIpakTrueckue 3aHATHS JlaGopaTopHsble

[1K-15 CIOCOOHOCTD TJIAHUPOBATH
JKCIIE I/IMeHTa.HBHBIS HCCIICIOBAHUS Tema 1, Tewa 1, Tema 1,
o qI;TB oOpabaThIBaTh U aHa 1/131/1’ OBaTh Tema 3 Tema 3 Tema 3

y » 00p TH3Hp Tema 4 Tema 4 Tema 4
MIOJIYYEHHBIE PE3YJIbTaThI;

[1K-16 CIIOCOOHOCTh MOJICTTUPOBATH SHEPTO- U Tema 1, Tema 1, Tewma 1,
pecypcocOeperaroime mporecchl B Tema 2, Tema 2, Tema 2,
MTPOMBIIIICHHOCTH. Tema 4 Tema 4 Tema 4

ITK-17 CHOCOOHOCTh y4acTBOBATH B
MPOCKTUPOBAHUU OTACIBHBIX CTATUN
TSXHOJIOII?I/I‘I(?CKI/IX nﬂo €CCOB C ’ Tewa 2, Tewa 2, Tewa 2,

pot Tema 3 Tema 3 Tema 3
WCIIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUI
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Ilepeuens ouenounvix cpedcme no oucuunaune (Mooynio)

HasBangue Koma-Bo Min, éannoe Max, éannos
(6azosuvtii yposens) (nosvruennvtit yposens)

Jlexkmun 7 7 7
[paktrueckue (;1abopatopHbIe) 7 28 14
3aHSATHS
JlaGopaTopHbie 3aHITHS
Pedepathbl 1 4 10
CobecenoBanue 2 8 20
Tectol 2 8 20
KoHTtponbHas pabota 1 5 15
Hroro 60 100
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IMoka3aTe/in 1 KPUTEPUHU OLEHUBAHUS KOMIIETEHIHIA ¢ OMUCAHUEM MIKaJ oneHuBanus (gpopmupyromes ¢ OIl no nanpasnenuio

NOO20MOBKU U 6CMABTAIOMCS 8 PAOOYYIO NPOCPAMMY NOCE €€ YMEEPIHCOCHUSL)

Ypoenu oceoenua komnemenyuu
Hnoexc Cooeporcanue p #
KomnemeHyuu KomnemeHyuu N N N
" " Ilopozoewii Ilpoosunymutii Ilpesocxoonuiii
3HaTh: B OJHOK Mepe
3HATH. OCHOBHBIE 3Tl METOOJIOTHIO TNIAHUPOBAHUS
CTaJIMH KOHCTPYUPOBAHUS TEXHOJOTUYECKOH (hazbl
3HaTh: Hayajga TEOPUHU U HAy4YHO-TEXHUYECKOTO HAy4YHOT'O UCCIIEIOBAHUS,
MIPAKTUKU aHAJIM3a PeIlIeHuUs UCCJIETOBaHUS: 3Tall COCTOSIIIETO U3 TEOPETUYECKOTO
POOJIEMBI, OTPAKEHHBIX B OTpeJIeTICHUs 3a/1a4, dTaIl Y SMIIUPUYECKOTO ITAIOB.
Hay4HOU uTepaTtype; Kak UCCJIETOBAHMsI YCIOBUN YMeTh: IPOBOIUTH U3MEPECHHUS
MPAaBWIBHO (OPMYITUPOBATH pelieHus, ATamn Co3AaHus C UCIOJIb30BAaHUEM HOBEUIIIUX
3a/1a4y UCCIEeIOBaHUS. IPOrpaMMBbl UCCIIEI0OBAHUSI. WU3MEPUTENIbHBIX CUCTEM,
CIIOCOOHOCTH MJIAHUPOBATH _ .
YMeTh: aHAIM3UPOBATH YMeTh: UCOJIB30BATH obecreunBaronux
AKCIIEPUMEHTAIIbHBIE
MIOCTPOCHHBIE paHEEe TEOPHUH IS | PE3YJIbTAThI OMBITHO- JIOCTOBEPHOCTh
HCCTIe0BaHMS, TTIOTyYaTh,
[IK-15 o6DaGATLIEATE 1 pELIECHHS aHAJOTUYHBIX 3a/1a4. AKCTIEPUMEHTANIbHBIX PadoT AKCIEPUMEHTAIBHBIX
p Baaners: oCHOBHBIMU JUTSL IOATBEPKACHUS WIH UCCIIEIOBaHUI U TPOU3BECTH
aHATM3UPOBATH TIOJYICHHBIC
3VIIBTATEL METOJaMU IIPOBEICHHUS OTIPOBEPKEHUS 00paboTKy U OLIEHKY
pesy 1ab0paTOPHBIX U MpeBapUTENLHO CIICTaHHbBIX PE3yJIbTaTOB U3MEPEHUH.
MIPOU3BOJICTBEHHBIX TEOPETHUECKUX NMOCTPOeHU 1 | BiiageTs: HaBbIKaMu aHaINM3a U
AKCTIEPUMEHTOB, TUITOBBIMHU TUTIOTE3. CHCTEeMAaTH3aIu1 PE3yJIbTaTOB
MpueMaMy UHTEepIpeTUpoBanus | Biaaaers: MmeTogamu HCCIIE0BaHM, IPECTaBIEHUS
Y TIPEICTABJICHUS PE3yJIbTaTOB JeTATHFHOM armpooaru MaTepHuasoB B BUJE HAYYHBIX
Hay4HBIX UCCJIEIOBAaHUM. pe3yabTaTOB UCCIIEI0BAHUM, OTYETOB, MyOIUKAIUH,
UX JINTEPATyPHOTO MPE3CHTAIIN; TTOJITOTOBKH
oopMIICHUS U TTyOIHKAIUH. JTAHHBIX JIJIs1 COCTABJICHUS
0030pOB.
K-16 CIIOCOOHOCTH MOJICIUPOBATh | 3HATH: HA YJOBJIETBOPUTEIHLHOM | 3HATH. OCHOBBI METOJIOB 3HaTh. Ha CUCTEMHOM YPOBHE
SHEPro- u YPOBHE TEOPHIO U CIIOCOOBI MaTeMaTHYECKOT0 METO]I0JIOTHIO
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pecypcocOeperaromue
MPOIIECCHI B
MPOMBIINIJICHHOCTH

MaTeMaTHIeCKOTO
MOJIETUPOBAHUS B
MIPOSKTHPOBAHKH ITPOIIECCOB
XUMHYECKON TEXHOJIOTHH,
HepTeXUMHUHM U OMOTEXHOJIOTUH.
YMeThb: HCTIONh30BATh TOTOBBIE
MOJIETTH TEXHOJOTUICCKUX
MIPOLIECCOB C LENbIO MOTYUYEHUS
pe3yIbTaToB.

Bananers: ocHOBaMU METOJIOB
MaTeMaTHIeCKOTO
MOJIETUPOBAHUS U ONITUMU3ALIUN
MIPOSKTUPOBAHMSI SHEPTO- U
pecypcocOeperaromnmx
MPOLECCOB B XUMUYECKOM
TEXHOJIOTHH, He()TEXUMHH U
OMOTEXHOJIOTHH.

MO/JICIIMPOBAHUS B
POCKTHPOBAHUU MPOLIECCOB
XUMHUYECKON TEXHOJIOTHH,
HEPTEXUMHUU U
OMOTEXHOJIOTHH.

YMeTh: pa3pabaTeiBaTh
MO/JIENT HECTIOKHBIX
TEXHOJIOTUYIECKUX TPOIECCOB,
NOJTY4aTh Pe3yIbTaThl
MOJICITUPOBAHMSI.

Buaagers: Ha XOpoIIeM ypoBHE
METOJaMU MaTeMaTHUECKOTO
MOJICIIUPOBAHUS U
ONITUMH3AIHH
NPOCKTHUPOBAHUS SHEPTO- U
pecypcocOeperaronmx
MPOIIECCOB B XUMUYECKOMN
TEXHOJIOTUH, HEPTEXUMHUU U

MaTeMaTU4eCKOro
MOJEIIMPOBAHUS B
MIPOEKTUPOBAHUH TPOIECCOB
XUMUYECKON TEXHOJIOTHUH,
HepTexuMun U GMOTEXHOJIOTHUH.
YMerh: Ha OCHOBE
MOJICJIMPOBAHUS 00O0CHOBHIBATH
MIPUMEHEHNE COBPEMEHHBIX
TEXHOJIOTHH /7151 00ecTieueHust
CTpaTeruu yCTOMYMBOrO
Pa3BUTHS TEXHOJIOTUUECKUX
MIPOLIECCOB.

Baagers: Ha OTIIMYHOM ypOBHE
METOJaMHU MaTEMaTUYECKOTO
MOJICJIUPOBAHUS U
ONTUMU3ALMY POEKTUPOBAHUS
SHEPTO- U
pecypcocOeperaronmx

OMOTEXHOJIOTHH. MIPOIIECCOB B XUMUIECCKOM
TEXHOJIOTUH, HEPTEXUMHUH U
OMOTEXHOJIOTHH.
CIIOCOOHOCTh y4acTBOBATH | 3HATH. OCHOBBI 3HATB: IpUEMBI 3HATB. TEXHOJIOTHUIO
B IPOEKTHPOBAHUU MIPOEKTHPOBAHUS CTPYKTYPBI s dexTuBHOTO MIPOEKTUPOBAHUS
OTIEIbHBIX CTAIUI MaTepUAIILHBIX IOTOKOB, POCKTHUPOBAHUS CTPYKTYPBI MEXaHUYECKHUX,
TEXHOMOMMICCKIX TETUIOOOMEHHBIX U MaTepHUaTbHBIX TIOTOKOB, THJIPOMEXaHUYECKHX,
MPOIIECCOB ¢ MaccOOOMEHHBIX TIPOIIECCOB; MEXaHUYECKHUX, TETUIOOOMEHHBIX H
BBIOOpA ammapara. THJIPOMEXaHUYECKUX, MacCOOOMEHHBIX MPOIIECCOB, a
HCTIOJIb30BAHUEM _
[1K-17 COBDEME Ymerthb. Ha TEMJI000MEHHBIX U TaK)Xe CTPYKTYPBI
BPEMEHHBIX
p Y/IOBJIETBOPUTEILHOM YPOBHE MacCOOOMEHHBIX TPOIIECCOB; MaTepHUATHHBIX U
UH(POPMAITMOHHBIX :
. MPUMEHSTh COBPEMEHHBIC BBIOOpa armapara. YHEPTreTUYECKUX MTOTOKOB;
TEXHOJIOTUM

TEXHOJIOTHH JIJIA
MIPOEKTUPOBAHUS OTJIEIbHBIX
CTaJIuii MPOU3BOJACTBEHHBIX
MIPOLIECCOB C BBISIBICHHUEM

YMerh. Ha XOpOLIEM YPOBHE
IPUMEHATH COBPEMEHHBIE
TEXHOJIOTUH JUIS
IPOEKTUPOBAHUS OTAEIbHBIX

BbIOOpa amnmapara.

YMeThb. TPaMOTHO IPUMEHSATH
COBPCMCHHBIC TCXHOJIOTUHA IJIA
NPOEKTUPOBAHUS OTJCIBHBIX
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OINITUMAJIBHBIX U PalluUOHAJIbBHBIX
PEXUMOB pabOTHI
000opyI0BaHUA.

Baaners:
YIOBJIETBOPUTEIHLHBIMHU
HaBbIKAaMU IPOEKTUPOBAHMS
OTACJIIBHBIX TCXHOJIOTHYCCKUX
CTaJuil MPOU3BOJICTBEHHBIX
MIPOIIECCOB C UCTIOIB30BAHUEM
COOTBETCTBYIOIIETO
MIPOrpaMMHOTO 00€CTICUeHHUS.

CTaJIuil MPOU3BOJCTBEHHBIX
IIPOLIECCOB C BBISBICHUEM
ONTUMAIbHBIX U
palMOHAIbHBIX PEKUMOB
paboTel 000PYIOBaHMSL.

Baaners. cnocobamu
CaMOCTOSATEILHOIO
MPOEKTUPOBAHUS OTJIETBHBIX
TEXHOJIOTHYECKUX CTaIUN
MPOU3BOACTBEHHBIX MTPOLIECCOB
C HCIIOIL30BaHUEM
COOTBETCTBYIOLIETO
MIPOTrPaMMHOTO 00€CTIeUEHHS.

CTaJIUil MPOU3BOJCTBEHHBIX
IIPOLIECCOB C BBISBIICHUEM
ONTUMAJIBHBIX U PAIIMOHATIBHBIX
PEXUMOB PabOTHI
000py10BaHuUS.

Baaners: npuemamu u
MeToIaMU 3P PEKTUBHOTO U
palroHaIBLHOTO
IIPOEKTUPOBAHUS OT/AETbHBIX
TEXHOJIOTHYECKUX CTaAuN
IIPOM3BOJICTBEHHBIX MPOLIECCOB
C UCTOJIb30BaHUEM
COOTBETCTBYIOIIETO
IPOTPaMMHOTO U
MH(GOPMaLMOHHOTO
obecrieueHusl.
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HIkana oneHUBaAHUA

Mudposoe
BbIPa:KeHH e

Beipakenue B
OaJiax:

CioBecHoe
BBIpajKeHHe

KpuTepum olileHKN HHIAUKATOPOB JOCTHKEHHS NPHU (hopMe KOHTPOJIS:

3K3aMeH / 3a4eT ¢ OLEeHKOM

87-100

OTinyHO

OrneHKa «OTIIMYHO» BBICTABISIETCS CTYACHTY, €CITH TEOPETHUECKOE COJIEepKaHWe Kypca OCBOEHO IONHOCTHIO,
0e3 mpoOeNoB; HCYEPNBIBAIOIIC, MOCISAOBATEILHO, YETKO U JIOTMYECKM CTPOMHO H3JIaraeT MarepHal,
CBOOOJIHO CIIPaBISETCS C 3ajadyaMH, BONPOCAMU M JPYTMMHU BUJaMU NPUMCHCHHS 3HAHUWI; HCIOIB3YyeT B
OTBETE JIOTIOJIHUTENbHBIA MaTeprall Bce MPeayCMOTPEHHBIE POTPAMMOM 3aJaHHs BBIITOJIHEHBI, KAYECTBO HX
BBITIOJIHEHHUST OLICHEHO YUCIIOM OajlIOB, OJM3KHUM K MaKCHMAJIbHOMY; aHAJIM3UPYET MOJYUYCHHBIC PE3yJIbTaThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPU BHITIOJIHEHUH 33JTaHUH

74 - 86

Xopowo

OLeHKa «XOpOILO0» BBICTABISIETCSI CTYACHTY, €CJIU TEOPETHUYECKOE COAEpKaHHe Kypca OCBOCHO IMOJHOCTHIO,
HEOOXOMMBIE TIPAKTHIECKHE KOMITETEHIINA B OCHOBHOM C()OPMHPOBAHEI, BCE MPEITYyCMOTPEHHBIE TPOTPaMMOM
o0yueHus1 yueOHbIC 3aJaHHs BBITOJHEHBI, KAYECTBO HMX BBIMOJIHEHHUS JOCTATOYHO BbICOKOe. CTYJICHT TBEPIO
3HAeT MaTepuall, TPAaMOTHO U MO CYIIECTBY HU3JIaracT e€ro, He JOIMYyCKasl CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOIIPOC.

60-73

VY nosnersopu
TEJILHO

OrneHka «yIOBJIETBOPHUTEIHHO» BBICTABISIETCS CTYAEHTY, €CIIH TEOPETHYECKOE COJIEpyKaHHe Kypca OCBOEHO
YaCTUYHO, HO MPOOEsbl HE HOCST CYIIECTBEHHOI'O XapakTepa, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi
3aJJaHUI BBIMOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, MPU OTBETE Ha MOCTABJICHHBIN BONPOC CTYJICHT JOIMyCKaeT
HETOYHOCTH, HEJOCTaTOYHO IMpaBHIbHBIE (OPMYIUPOBKH, HAOIIONAIOTCS HApPYUICHHS JIOTHYECKOU
TTOCJICTOBATEIFHOCTH B U3JIOKCHUH MTPOTPAMMHOTO MaTepuraa.

Hwxe 60

Heynosnersop
UTEIBHO

OrneHka <«HEYJIOBIETBOPUTENBHO» BBICTABISIETCA CTYJEHTY, €CIM OH He 3HAaeT 3HAYUTENbHOW dYacTu
MPOrpaMMHOTO MaTepualla, JOMYCKaeT CYLIeCTBEHHbIC OMMOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSMH
BBINOJIHSIET MPAKTHYECKHE pPabOThl, HEOOXOAWMBIE IPAKTHYECKHE KOMIICTCHIIMM HE C(HOPMHPOBAHHI,
OOJIBIIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOil 00y4YeHHs y4eOHBIX 3aJaHWuii He BBIONHEHO, KAaueCTBO WX
BBINOJIHEHHUS] OLICHEHO YHCJIOM 0aJUIOB, OJIN3KUM K MUHUMAJIbHOMY
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IlepedyeHb M KpaTKasi XapaKTEePUCTHKA OLEHOYHBIX CPEACTB

Neri/m | HammenoBanue | Kpartkas xapakrepuctuka oneHouHoro | [IpencraBienue
OILIEHOYHOTO cpencTBa OIIEHOYHOI'O
CpeAcTBa CpeJlICTBa B
dbone
1 2 3 4
CpencTBo NPOBEPKU YMEHUM Komrekr
1 KoHTposbHass |IPUMEHSATD MOMyICHHBIE 3HAHUSA JUISL | KOHTPOJIBHBIX
paGota peIIeHus 3a7a9 ONPEACICHHOTO TUTIA  |3a/TaHAH 110
0 TEME WIN pa3feiy. BapuaHTaM
[Ipob6iiemHoOe 3a1aHKE, B KOTOPOM
oOyyJarolemMycs IpeajiaraloT Kommekt
. OCMBICIIMTh PEATbHYIO 3aJlaHuM I
2 KeHc-3a1aHne
po¢eCCUOHATILHO-OPUEHTUPOBAHHYIO | BBITIOTHEHUS
CUTYaIMI0, HCOOXOAUMYIO TS KeHc-3a1a4yn
pEIIeHHs TaHHOW TTPOOJIEMBI.
[TpoyKT caMOCTOSITEIIBHON PabOTHI
CTYyJICHTA, IPEACTABIISAIONINI cCOO0M
KpaTKoe M3JI0KEHUE B MUChbMEHHOM
BH/IC TIOJTYYCHHBIX PE3yJIbTaTOB
TEOPETUYECKOT0 aHaIU3a
3 Pedepar onpe/IeJIeHHOM Hay4HOM (y4eOHO- Temsl
MCCIIe0BATENLCKOM) TEMBI, TJIE aBTOP pedepatos
PacKpBIBACT CYyTh UCCIIEAYEMOM
poOJIeMBbI, TPUBOJUT Pa3INYHbIC
TOYKH 3PEHUS, a TAK)Ke COOCTBEHHBIC
B3IJIsIbI HA HEE.
CpencTBo KOHTPOJISI, OpraHU30BaHHOE
Kak cIiergajibHas oecena
MpernoaBaTelis Ha TEMbI, CBSI3aHHBIC C
U3y4aeMOMN JTUCUUIUIMHOW, U Bompocer mo
S Cobecenosanue pacCuyMTaHHOE Ha BBISICHEHHE 00bheMa Temam/pazienam
3HAHUI 00YyYarOIIErocs 1o AACIHILTAHBI
OTIPEJICIICHHOMY pa3Jielly, TeMe,
npooaeMe U T.10.
Cucrema cTaHIapTU3UPOBAHHBIX
3aJlaHN, IT03BOJISIOIIAS
6 Tecr ABTOMATHU3HUPOBAThH IPOLECAYPY Donz TeCTOBLIX

WU3MEPEHNS YPOBHS 3HAHUW U YMEHUI
o0yyJaroierocs.

3aJTaHuN
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MuHucTepcTBO HAYKH | BBICIIEro 0Opa3oBanus Poccuiickoit denepanun
HmxHEeKaMCKHAN XHMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (ritna)
benepanbHOrO TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@Daxkynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u naumenosanue)

[Tpoduns/mporpamma: _ «OG6opynoBaHue HedTerazonepepadoTKm»
(raumenosanue)

Tembl 1J15 co0ece10BaHUA

10 JUCHUILIINHE. «I/IHTCHCI/Id)I/IKaI_II/IH TCHHOMaCCOO6MeHHBIX IIpoIecCoB»
(raumenosanue oucyunaumvl)

1. OcHOBHBIE HaIpaBJICHUS WHTECHCU(PHUKAIMU TEIJIOMACCOOOMEHHBIX MPOIIECCOB B
TEXHOJIOTMUECKUX arrapaTax.
2. Cioco6b! nHTEHCU(DUKAITMN TETIIO0OMEHHBIX TTPOIIECCOB.
3. OcHOBHBIE METO/TbI HHTCHCU(UKAIINHY KOHBEKTUBHOTO TETNIOOOMEHA B KaHAIaX.
4. Bo160p panmoHaIbHOTO Criocoba MHTeHCH(UKAIIMK TeII00OMEHHOTO MpoIiecca.
5. CpaBuutenbHas 3pPEeKTUBHOCTh METOJ0B HHTCHCU(UKAIINH TETNIOOOMEHA.
6. Omenka croco6a WHTEHCH(UKAIMK TETUIOOOMEHAa ¢ TOMOIIBI0 Kod(duimenta
TEIUIOPHEPTeTHUECKOM 3(PPEKTUBHOCTH.
7. Be16op onTMaNbHON CKOPOCTH B KaHAJIE TETUNIOOOMEHHHKA.
8. JluckpeTHO-1IepOX0BaThie MOBEPXHOCTH TEINIOOOMEHA.
9. Kanansl CO CIUTONTHON IIEPOXOBATOCTHIO CTEHKH.
10. Kanansl ¢ monepeuyHbIMHA KOJIBIIEBBIMU BHICTYIIAMHU.
11. Kanansl co ciupaibHBIMH BBICTYTIAMU U TIPY>KUHHBIMH BCTaBKaMHU.
12. KonblieBble ¥ CIMpaTbHbIE KAHABKH HA TIOBEPXHOCTH TEINIOOOMEHA.
13. Cdepuueckue yriryOaeHUs Ha MOBEPXHOCTH TEIIOOOMEHA.
14. Kanainbl ¢ BUHTOBOM HaKaTKOA.
15. Kanansl co cupaibHO-BUHTOBBIMH MPOBOJIOYHBIMUA BCTAaBKAMH.
16. Kanansl ¢ momepeyHoi TUCKPETHOH IIEPOXOBATOCTHIO.
17. KoHCTpyKTHBHBIE CITOCOOBI HHTEHCU(UKALIMK TETLNIO00OMEHA.
18. MuTeHcuduKaims 3aKpyTKOW MOTOKA TETIIOHOCHTETIS.
19. TeriooOMeH B kaHajnax Tumna KoHpy3op-auddyzop.
20. Pa3Butbie (OpeOpEeHHBIC) TOBEPXHOCTH TEIIOOOMEHA.
21. UHreHcudukanus TEmIOOOMEHAa TMPH MHOTOKPATHOM  JUCTIEPTHPOBAHUU
KHUJIKOCTH.
22. Intencudukaius TeruioooMeHa npu mieHOYHOM TeUSHHH.
23. CiocoObl MHTEHCU(PUKAITUH MaCCOOOMEHHBIX ITPOIIECCOB.
24. BnusiHue CTPYKTYpPhI IOTOKOB Ha paOOTy KOJOHHBIX MaCCOOOMEHHBIX aIapaToB.
25. OnpeneneHue oNTUMAIbHBIX MTAPaMETPOB Mpolecca PeKTUDUKAIIUY.
26. Onpenenenre oNTUMaIbHOTO (hJIErMOBOTO YHUCIIA.
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27. TlloBblmieHre TPOUZBOAUTETLHOCTH U A(DPEKTUBHOCTH MACCOOOMEHHBIX
IPOIIECCOB.

28. HekoTophkle paBuiia pa3ieleHus MHOTOKOMIIOHEHTHBIX CMECeH.

29. MemOpaHHbBIE TTPOIIECCHI.

30. BiusHre XUMHYECKUX peakluid Ha MpoIiecchl abcopOIuu.

31. Csepxkputuueckue ¢mouasl. CpoiictBa CK®, ob6macte mnpuMeHEHUS,
noctonHcTBa CK® TeXHOIOTHil.

32. IlepcieKTUBBI pa3BUTHS TEXHOJOTHIA JIJIS pa3/CIICHUS BEIIECTB.

Kpurtepum oueHku:

MuHumajibHOe 4iciio 0aJIIOB — 7 0a/IOB BBICTABIISETCS MIPU HEIOCTATOYHOM
CTETICHU PAaCKPBITHS TEMBI B XOJAC CBOETO BBICTYIUICHUS, INMPUBEICHUS HEUETKHX
apryMEHTOB U HE BIIOJHE AaKTHBHOE ydYacTHUE B JIMCKYCCHUH MO Tpodieme, KoTopas
ObLJIa pacKphITa B X0J1€ JIOKJIA/IA.

MaxkcumanbHoe yucio 6amioB — 15 6aioB BHICTaBISETCS MPU MOJHOLUEHHOM
PACKpBITUM TEMbl B XOJI€ CBOErO BBICTYIUICHHUS, IPUBEJCHUS YETKUX apryMEHTOB U
JI0Ka3aTeNbCTB, a TAK)KE aKTUBHOE y4acTHE B IMCKYCCUH TI0 mpobieme, KoTopast ObLia
packpbITa B X0/€ JOKIA/A.
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MuHucTepcTBO HAYKH | BBICIIEro 0Opa3oBanus Poccuiickoit denepanun
HmxHEeKaMCKHAN XHMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (ritna)
benepanbHOrO TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@Daxkynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u naumenosanue)

[Tpoduns/mporpamma: _ «OG6opynoBaHue HedTerazonepepadoTKm»
(raumenosanue)

KomiulekT 3aianuii 1J1 pemieHus Keic-3a1a4u

10 JUCHUILIINHEC. «I/IHTeHCI/I(bI/IKaHI/Iﬂ TeHHOMaCCOO6MeHHBIX IIpoIecCoB»
(raumenosanue oucyuniumvl)

3amaua 1
CymHocTh MHTEHCH(PUKAIMHU TEMJIOMACCOOOMEHHBIX MPOLECCOB B XUMHYECKOI
TEXHOJIOTHH, He()TeXUMHUM U OMOTEXHOJIOTHH.
1. OcHoOBHbIE HampaBJICHHUS UHTCHCU(PUKAIINN TETNIOMACCOOOMEHHBIX MPOIECCOB B
TEXHOJIOTUYECKHX allrapaTax.
2. Cnoco0bl UHTEHCU(PUKAIIUY TETII00OMEHHBIX MPOIIECCOB.

3anmaua 2

Kaaccupukanus v 3ppekTHBHOCTH METOA0B HHTEHCH(PUKALNH TENJI000MEeHA.
1. OcHOBHBIE METOIbI HHTCHCU(PUKAIINA KOHBEKTUBHOTO TEIJIOOOMEHA B KaHAJIAX.
2. CpaBuuTtenbHas 3¢ (HEeKTUBHOCTh METOJOB MHTEHCU(UKAIIMY TEIUI00OOMEHa.

3ajaua 3
KoHcTpyKTHBHBIE cIOCO0ObI HHTEHCH(UKAIUM TENJIO00MeHA.

1. WnTeHcudukanus 3aKpyTKOM MOTOKA TEIUIOHOCHUTENA. TermnooOMeH B KaHalax
tuna  KoHdy3op-auddyzop.  PazButbie  (opeOpeHHBIE)  MOBEPXHOCTH
TEII000MEHa.

2. UnteHcudukanuss TemIooOMEHa TMpPU  MHOTOKPATHOM  JHUCIIEPTUPOBAHUU
xuakoctu. IHTeHcndukamnus TernaoooMeHa mpy mieHOYHOM TEUSHHH.

3anaga 4
NuTencupukanuu Temioo0MeHa NpH JAMHHAPHOM TEYEHHM B KaHaJax ¢
AUCKPETHOM HIEPOX0BATOCTHIO.
1. Kananet ¢ BuHTOBOM Hakatkoi. KaHanmel cO  cHnupalibHO-BUHTOBBIMU
IIPOBOJIOYHBIMU BCTABKaMU.
2. KaHnainbl ¢ monepeyHou TUCKPETHOM MIEPOXOBATOCTHIO.

3amaya 5
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JIMcKpeTHO-1IePOX0BATHIE KAHAJIBI IPU TYPOYJEHTHOM Te4YeHHUHU TENJIOHOCUTEJIS.
1. Kananel co CIUIOIIHOM IIEPOXOBATOCTHIO CTEHKH. KaHallbl ¢ MonepevyHbIMU
KOJIBLIEBBIMU BBICTYIIAMH.
2. Kanainbl co cnupalbHBIMU BBICTYIIAMH U TIPY>KUHHBIMU BCTaBKamu. KoibiieBbie
U CIIMpaJbHbIC KAHABKU HA MTOBEPXHOCTH TEIIOOOMEHA.

3anaua 6
NuTeHcunpuranms MaccooOMEHHbBIX NPOLECCOB NMPU PeKTH(PUKALMU CMeCeil.
1. OnpeneneHue  ONTHMAJIbHBIX  MapaMeTpOB  Mpouecca  peKTU(HUKALUU.
Omnpenenenne ONTUMAIBLHOTO (PIIErMOBOTO YHCTIA.
2. lloBbllleHWE TPOU3BOMUTENBHOCTH M 3(PPEKTUBHOCTH MacCOOOMEHHBIX
nporeccoB. HekoTtopele npaBuia pa3ieaeHns MHOTOKOMIIOHEHTHBIX CMECEH.

Kpurepun onenku:

U 15 OamnoB BBICTABISIETCS CTYICHTY, €CIM YETKO NPEACTaBIsUT CBOI MO3MIIHUIO,
apryMEHTUpPOBaJl TOYKY 3pEHHUs, KPUTUYECKH OLIEHHWBAJ apryMeHThl JApYTUX CTYJEHTOB,
HNOATBEepXkIasi TIyOOKOoe 3HaHHWE MaTepHaja, YMEHHE MCIIOIb30BaTh HOPMATHBHBIE JJOKYMEHTHI,
HAYy4YHYIO JIMTEPATYPY s IOATBEPKICHUS IPAaBUILHOCTU COOCTBEHHON O3UIIHH;

U 11 OamioB BBICTABISIETCS CTYIEHTY, €CIM YETKO NPEACTaBIsUl CBOK IO3MIHIO,
apryMEHTUpOBaJl TOYKY 3PEHMsI, OLIEHUBAJ apryMEHTbl JPYIMX CTYAE€HTOB, MOJITBEP)KJas 3HaAHHE
MaTepuasa, yMEHHE UCIOJIb30BaTh HOPMATHBHBIE JOKYMEHTBHI U MOATBEPKICHUS MPaBUIBHOCTH
COOCTBEHHOH MMO3UINM,

U 7 6aju1oB BBICTABIISAETCS CTYJEHTY, €CIM MPEACTABISI CBOKO MO3UIMIO, apTyMEHTHPOBAI
TOUYKY 3p€HUs, IOATBEPKIasi 3HaHWE MaTepHala, yMEHUE UCIOJIb30BaTh HOPMAaTUBHBIE TOKYMEHTHI
JUIs IOATBEPKICHUS TPABUIILHOCTH COOCTBEHHOM MO3ULIMH;
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MuHuCcTepCTBO HAYKH | BBICIIEro 0Opa3oBaHus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUA HHCTUTYT (rmnan)
beneparTbHOTO TOCYAAPCTBEHHOTO 0F0PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHUS
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«Ka3aHCKMI HalMOHAJIBHBIN UCCIIEIOBATEICKAN TEXHOJIOTHUECKUN YHUBEPCUTET»
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(naumenosanue)

Temsl 1151 pedeparos

1.TpebGoBaHus K TEIIIO0OOMEHHUKAM.

2.Crioco0bl UHTEHCU(UKALIUN TETNIOOOMEHHBIX MPOIIECCOB.

3.AmmapaTel  BO3AYIIHOTO OXJaxacHUS. (OCOOCHHOCTH MPOCKTUPOBAHHS  CO-
BPEMEHHBIX aIlllapaToB BO3MYIIHOTO OXJIAXKICHUS

4. Yupasnenue ABO

5.Br100op parmonanbHoro crnoco0a MHTEHCU(UKAIIMU TEII00OMEHHOTO MPOIECCa.
0.MaTencudukarus termoooMeHa B TpyOUaThIx nevax.

7.0nenka crnoco0a WHTEHCU(UKAIUM TEIIOOOMEHa ¢ TOMOIIbI0 K03 duimeHTa
TEIJI0dHEPreTHuecKoi 3P PEeKTUBHOCTH.

8.Br100op onTuManbHOM CKOPOCTH B KaHajle TEINIOOOMEHHHKA.

9.CrocoObl 0OpBOBI ¢ OTJIOKCHHUSMH Ha IOBEPXHOCTAX TEII0OOMeHa (MarHuTHas
00paboTKa BOJIbI, YIBTPa3BYKOBOM METO/I).

0. Xumuueckast ouncTka MOBEPXHOCTH TEILNIOOOMEHA.

11 .Mexanuyeckas O4MCTKa TOBEPXHOCTH TEINIOOOMEHA.

12.YnpTpa3ByKoBasi OYMCTKA MOBEPXHOCTHU TEIII00OMEHA.

13. .DneKTporuapouMIyJibCHasi OYMCTKA MOBEPXHOCTH TEIIOOOMEHA.

14.0OuuncTka MOBEPXHOCTH TEINIOOOMEHA BHICOKOHATIOPHBIMU arperaTamu.

15.BnusiHue CTpyKTyphl MOTOKOB Ha pabOTy KOJIOHHBIX MAaCCOOOMEHHBIX aIllapaToB.
16.Crioco0bl MHTEHCU(PUKAIIMA MAaCCOOOMEHHBIX TIPOIIECCOB.

17.0npeneneHne ONTUMAIBHBIX TAPAMETPOB MPOIECCa PEKTU(DUKAIUY.
18.0npeneneHue oNTUMaIbHOTO (BJIErMOBOTO YKCIIa YIIPOIIIEHHBIM METOIOM.
19.]1oBplllIeHUE  MPOU3BOIUTENHHOCTH U A(PPEKTUBHOCTH  MACCOOOMEHHBIX
IPOIIECCOB.

20.HekoTopelie mpaBuiIa pa3ieJeHUus MHOTOKOMITOHEHTHBIX CMECEH.

21 MemOpaHHbBIE TTPOIIECCHI.

22.BnusiHre XUMUYECKUX PEAKITUH Ha TpoIiecchl abcopOmmm

23.Cepxkputnyeckue  ¢urouasl. CpoiictBa CK®, o0macte npuMeHEHHS,
noctonHcTBa CK® TexHOIOTHil.

24 . CTpyKTypHBIN aHAJIN3 XUMHUKO-TEXHOJIOTHIECKUX CHCTEM.

25.Pacuert pazoMkHyTHIX XTC.
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26.Pacuet 3amkHyTHIX XTC.
27.AnropuT™M HaXO0XXICHHS BRIYUCIUTEIBHON TTocenoBaTeabHocTr X TC.
28.I1lepcieKTHBBI Pa3BUTHS TEXHOJIOTHH JIJIsl Pa3/ICICHHs] BEIIECTB.

Kpurtepum oueHku:

MuHuMaabHOE YUCIIO 0aNIOB — 6 6a/UI0OB BBICTABISETCS MPH HEAOCTATOYHOU
CTETICHH PAaCKPBITUS TEMBl B XOJ€ CBOETO BBICTYIUICHUS, MPUBEICHUS HEUETKUX
apTyMEHTOB M HE BIIOJHE AaKTUBHOE ydYacTHE B JMCKYCCHH MO Tpobieme, KoTopas
ObLJIa pacKphITa B X0JI€ JIOKJIA/IA.

MaxkcumanbHoe ynciio 6aioB — 14 6ainoB BbICTaBISETCS MIPU MOTHOIIEHHOM
PacKpBITUU TEMBI B XOJIe€ CBOETO BBICTYIUICHUS, MPUBEACHHUS YETKUX apryMEHTOB U
JI0Ka3aTeNbCTB, a TAK)KE aKTUBHOE yJacTUE B TUCKYCCHH 1O MpoOieMe, KoTopas Oblia
packpbITa B X0O/€ JOKJIA/A.
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HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUA HHCTUTYT (rmnan)
beneparTbHOTO TOCYAAPCTBEHHOTO 0F0PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKMI HalMOHAJIBHBIN UCCIIEIOBATEICKAN TEXHOJIOTHUECKUN YHUBEPCUTET»

@Daxynremem _ MexaHUYECKUN
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Tembl pedepaToB

IO AUCHUIIIINHE «HHTGHCI/Id)I/IKaHI/IH TEIJIOMACCOOOMEHHEBIX IIPpOoIeCCOB»
(raumenosanue oucyuniumwl)

1. @u3nYecKre OCHOBBI aHAJIOTMH IPOLIECCOB NIEPEHOCA TEMIOTHI U UMITYJIbCA.

2. Onpenenenue TEMIOBOW MOIIHOCTH M 3aTPavy€HHOW MOIIHOCTH B IpOLECCE
TEIJIONEPEAAYUH.

3. WNnxenepHas Mojiens TypOyJIEHTHOTO TIEPEHOCa TEIJIOTH M UMITYJIbCA.

4, [TonsiTne «MHTEHCU(PUITUPOBAHHAS TTOBEPXHOCTH TETUIONEPETAuN».

S. MeTtonp! HTEHCU(DUKAITUN TIPOIECCOB IEPEHOCA TEIJIOTH M UMITYJIbCA.

6. duU3nYeCKue  METOAbl  BO3JICMCTBHMS  HAa  OCHOBHOE  TEPMHUYECKOE
COITPOTHUBIICHUE TETUIONEPENAYU.

7. @OopMUPOBAHUE CTPYKTYPhI MOTOKA TEIUIOHOCUTENS HA BXOAHBIX Y4YaCTKaX
KaHaJIOB KPYTJIOr0 U HEKPYTJIOr0 MONEPEYHOIO CEYEHHUS.

8. Opranu3zaiusi TeUYeHUH BO BXOAHBIX (HadaJdbHBIX) ydYacTKax KaHallaX Kak
METOJI MHTeHCU(DUKAIINN TETIIONepeIauH.

0. [TonsiTue snepreruyeckas 3pPEeKTUBHOCTb.

10. CHmXeHue  TUIpOJMHAMUYECKOTO  CONPOTUBJIEHUS B  KaHallax ¢

UHTeHCU(HKAIIME KaKk METOJ TOBBIINICHUS DJHEPreTudeckoil 3¢ (HeKTUBHOCTH
TEIUIONEPENAIOIUX CUCTEM.

11. OcoOCHHOCTH TEYEHHS M TEIUIOOOMEHA B KaHallaXx C OTPBIBOM H
IPUCOECINHEHNUEM [TOTOKA TEIIOHOCUTEIS.

12. JlokanbHble TUAPOAMHAMUYECKHE XApPaKTEPUCTUKA TMPU  MONEPEUHOM
00TEeKaHUU TEIUIONEPENAOIINX KaHAJIOB.

13. JlokanbHas TEIIOOTAa4a HAa HOBEPXHOCTH MOMEPEYHOOMBIBAEMOI'0 KaHAJIA.
14. TpaguuroHHBIE KOMIIOHOBKHU MYYKOB TPYO «KOPHUIOPHBIE» U KIIAXMATHBIE».
XapakTtep o0TeKaHUsI 1 OCOOEHHOCTH TEIJIOTUIPOIUHAMUYECKHUX MTPOLIECCOB.

15. Tenootgaua u TUAPOJUHAMUYECKOE COMNPOTUBIEHUE TP  TEUYECHMSIX
TETUTOHOCHUTEJISI B MEXKTPYOHBIX KaHaax TpyOHBIX mydkoB (HopMmaTuBHBIN MeTO).

16. HerpaauuroHHble KOMIOHOBKH IIY4KOB TpyO, OCOOEHHOCTH TEYEHUS H

TEII000MeHa B Iydkax «KoH()y30pHO-I1udPpy30poro» tumna.
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17. JlokanpHas TemiaooTAaya BIIOJb MEPUMETpA MpU OOTEKaHUU TPYO B MyudKax
«U3BUJIMCTOT0» THUMA.

18. JlokanpHOe pacrpeneseHie MOBEPXHOCTHOTO TPEHUs MPU OMBIBAaHUU TPYO B
nydkax «auddy30pHOTo» THUIIA.

19. JlokanmpHOE CTAaTHYECKOE JaBJICHHE Ha TIOBEPXHOCTH TpyO B MydkKax
«KOH(Y30pHOI0» THIA.

20. JlokanpHasi TETIOOTAa4a BAOJb MEpPUMETpa MpU OOTEKaHUU TPyO B IMydKax
«KOH(Y30pHOTO» THIIA.

21. JlokanbHOE€ TpEeHHWE Ha TMOBEPXHOCTH TPyOd B IMYyYKaX <KOPUIOPHO-
¢ dy30pHOTo» TUMA.

22. JlokanbHas TerooTAa4Ya Tpyo B MyYKaxX «KOpHAOPHO-AU(P(Y30pHOro» THUIIA.
23. ['uaponuHaMuyeckoe  COMPOTHBIEHHUE  MYYKOB  TpyO  «KOH(QY30pHO-

1 y30pHOro» THUIA B CPABHEHHUH C CONTPOTUBIICHUEM TPAJAULIMOHHBIX ITYYKOB.
24. Cpennsisi TEIIOOTAaYa MYYKOB TPyO «KOH(Y30pHO-AH(PQPY30pHOTO» THMA IO
CPaBHEHUIO C TEIJIOOTAA4YEH TPAAUIIMOHHBIX ITyYKOB.

Kpurtepum oueHku:

MuHuMaabHOe 9UCIIO 0alIOB — 6 6aTUIOB BBICTABISETCS MPH HEAOCTATOYHOU
CTETICHH PAaCKPBITUS TEMbl B XOJI€¢ CBOETO BBICTYIUICHUS, MPUBEICHHUS HEUETKUX
apTyMEHTOB U HE BIIOJHE aKTUBHOE ydYacTHE B JUCKYCCHHM TIO0 Tpobieme, KOoTopas
ObLJIa pacKphITa B X0JI€ IOKJIAIA.

MaxkcumanbHoe yuciio 6aioB — 14 6aioB BbICTaBISETCS MIPU MOJHOIIEHHOM
PaCKpBITUU TEMBI B XOJI€ CBOETO BBICTYIUICHUS, MPUBEJCHHUS YETKUX APTYMEHTOB H
JI0Ka3aTeNbCTB, a TAK)KEe aKTUBHOE yYacTUE B TUCKYCCHH 1O MpolieMe, KoTopas Oblia
packpbITa B X0O/€ JOKIA/a.
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(naumenosanue)

KommnuiekT 3apanuii 1Jis1 KOHTPOJIbHOM padoThl

110 JUCITUIIJINHC «I/IHTCHCI/Id)I/IKaHI/IH TeHHOMaCOOO6MeHHBIX IIpOoHcCcCoOB»
(HaMMEHOBaHME JUCIMILINHBI)

KonTtponbHast paboTa BKIIOYAeT TOJNBKO OAHY 3amady. CTyAeHT pemaeT 3Ty 3adady B
COOTBETCTBUE C 3a/JIaHHBIM BapuaHTOM. [[Jis Bcex BapHaHTOB JAaeTCs €IUHOE 3ajaHue. BapuaHThI
onpezensaorcs no tabmune 1. Kaxknaplii BapuaHT mpeamnojiaraeT pacueT OJHOTO XOJOIMJIbHHUKA.
[TapameTpsl cTaHAAPTHBIX XOJIOAMILHUKOB 33]JaHbI B TAOIHUIIE 2.

Jns oxyaxkaeHus AUCTUIUIMPOBAHHOM BOABI OT Temmeparypbl Tir 10 Temmeparypbl Tor
UCTIONB3YETCS CTAaHAAPTHBIA OJTHOXOJOBBIM XOJOJWIBHHUK, MapaMmMeTpbl KOTOPOTO 3aJaHbl B
tabsuie 2. MaccoBbiii pacxoa Bojabl coctaBisgeT G =2 kr/c. OXJaXIalolniMM arcHTOM SIBJISCTCS
TEXHUYECKas BOJa, HarpeBarolascs OoT TemmepaTypsl Tix A0 Temmeparypbl Ta. Matepuan Tpyo
teriooomennuka — Cranp 20 ko3dduiment rerwtonpoBogHocTH ctanu | = 46,5 Bt / (M * rpan).
MaccoBast TeroeMKocTb Bojibl paBHa ¢, = 4180 JIx/kr.

B xoHTpOIBHOM paboTe [Isl 3aJaHHOTO BapUaHTa TpedyeTcs:

1) paccunTaTh HHTEHCUBHOCTh TEIUIOOOMEHA MO CXEME MPSMOTOKA,;

2) paccuuTaTh MHTEHCUBHOCTh TEIUIOOOMEHA 10 CXEME MPOTUBOTOKA,

3) ompeaeuTh Ha CKOJBKO MPOIICHTOB YBEIHYMBACTCS MHTCHCHBHOCTH TEIJIOOOMEHA MPH
nepexo/ie OT MPSIMOTOKA K IPOTHBOTOKY;

4) paccuntaTh 3PPEKTUBHOCTH TEIFIOOOMEHA 110 CXEME MPSIMOTOKA;

5) paccuuTath 3¢ (HEKTHBHOCTH TEIIOOOMEHA 10 CXEME MPOTUBOTOKA,

6) onpeIeTUTh Ha CKOJIBKO MPOIICHTOB yBeanuuBacTcs 3(G(EKTUBHOCTh TEIJI00OOMEHa MPHU
nepexo/ie OT MPSIMOTOKA K TPOTHBOTOKY .

7) ompeneianTh, HAa CKOJIBKO IPOIEHTOB YMEHBIIMTCS HHTEHCHBHOCTH TEIJIOOOMEHA |
3 PEKTUBHOCTD XOJOIUIBHUKA, €CJIM M C BHYTPEHHEH, U C HAPYKHOM CTOPOH TPyObI 00pa3yroTcs
3arpsi3HEHHs TOJIIUHOM 1Mo 1 MM, TEIIONPOBOAHOCTH KoToporo paBHa 0,5 J[x/krc.

Tabmuua 1. MicxoaHple TaHHBIE ISl BADHAHTOB 3aIaHHUMA

No Bap Tlr TZr Tlx T2x ai ar
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 6 5
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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 57 18 33 13 20
11 79 51 19 41 25 17
12 o4 60 14 35 8 5
13 65 59 21 32 25 22
14 o1 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
Tabmuma 2. [TapameTpsl KOKYXOTPyOUaThIX XOJIOAHILHHKOB
Ne Bap | D koxyxa, | dtpy6, | Hucmo tpyo | muua tpyo, [ToBepxHOCTH
MM MM M Termioodomena, 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 25%2 465 3 109
8 800 25~2 465 4 146
9 800 25%2 465 6 219
10 800 25*2 465 9 329
11 1000 20%2 1173 3 221
12 1000 20%2 1173 4 295
13 1000 20%2 1173 6 442
14 1000 20%2 1173 9 663
15 1000 25%2 747 3 176
16 1000 25~2 747 4 235
17 1000 25%2 747 6 352
18 1000 25%2 747 9 528
19 1200 20%2 1701 4 427
20 1200 20%2 1701 6 641
21 1200 20%2 1701 9 961
22 1200 25%2 1083 4 340
23 1200 25*2 1083 6 510
24 1200 25%2 1083 9 765

KomnaectBeHHOM XapaKTepHCTHKOﬁ A1 U3MCPEHUA IIpoHecca MNEpEHOCa MABIACTCA €TI0
WHTCHCUBHOCTh. VIHTEHCHUBHOCTH NNepeHOCa paBHA OTHOLICHHIO CKOPOCTHU HpoHecCa IMEpCHOCa K
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reOMETPUYECKOMY Pa3Mepy TOro OOBEeKTa (ammapara WM €ro 4acTH), B KOTOPOM MPOTEKAET 3TOT
nporecc.

HHWI — VnepeH
00b
Jlj11 MaccooOMEHHOTr 0 anmnapara:

Ko - Bo mpoaykmuu 3a Jac
UnmMaccoobm = POAYKH ,
O06mbem anmapara

Hanpumep, 1200 (kr/uac) / m°.
JInst TerI00OMEHHOTO arnmapara:

Ko - Bo TTemt 3a uac
UumTennoobm = )

[Tnomaaes TTemI000MHHOM TOBEPXHOCTH

Hanpumep, 4 (xJlx/c) / m?).

Takum oOpazoM, HHTEHCHUUKAIUS TEIJIO- M MacCOOOMEHHBIX IPOIECCOB COCTOWT B
MOBBIIICHUH YHCJICHHOTO 3HAYCHUS UX MHTEHCHBHOCTH. U3 dopmysbl (1) ciemyer, 4TO MOBBICHTH
WHTCHCHBHOCTH TIPOIECCa MOXKHO JABYMS CITOCOOAMHU:

- IPU OJTHUX TEX KE FTe€OMETPUUECKUX pa3Mepax ammapara yBeIU4UTh CKOPOCTh MpoIlecca;

- 00€CIIeUnTh MPEKHIOI0 CKOPOCTH MPOIIECcCca MPH MEHBITUX ICOMETPHUSCKHUX pa3Mepax.

Kpurepuu ouenku:
KpuTepuii onieHKH MakcHMAJIbLHBIM YMCJI0M 0aJ1J10B - 15:

BreimonHeHsl Bce TpeOoBaHMs 3agaHUs K paboTe. PacueTHbIe CXEMBbI, SMIOPHI
IOCTPOEHBI MPABUIIBHO C COOJIIOJEHUEM MaciiTadba U npaBui odopmiieHus. Pacuersl
BBIMOJIHEHBl C JOCTAaTOYHOW CTENEeHbI0 TOYHOCTU. I[loka3zaH BBIBOA pPacuETHBIX
¢opmyn. UYucioBble BeIMUMHBI B (pOpMydax CONPOBOXKAAIOTCS  €IUHHUIIAMU
u3Mepenuil. Haj envHunamMu u3aMepeHuil BBIIIOJHEHBI MPaBUIIbHBIE MPeoOpa3oBaHUsl.
KpynHbie u Menkue 4uciaoBble BETUYUHBI MPECTABICHbI B MOKa3aTelbHOU hopme —
MaTeMaTHYeCKue ACHCTBUSI HaJl HUIMH BBITIOJHEHBI O€3 OIINOOK.

Kpurepnii ouenku Ha 11 6annos:

BrinmonHensl Bce TpeOoBaHusi 3ajiaHusi K pabote. PacdyeTHble cXeMbl, SMIOPHI
MOCTPOCHBI MPABUIBLHO, HO C HEOOJBIIMMHU HAPYIICHUSIMU B MpaBHiIax O0()OpMIICHUS.
PacueTnl Benu4nuH MecTaMM HE JOCTUTal0T JOCTATOYHOM CTENEeHU TOYHOCTU. MMeroTces
HEOOJIBIIINE OTPEXHU B BBIBOJIC pacueTHBIX (popMyJi. UUCIOBBIE BeTUYUHBI B (hopMyiax
COINPOBOXKIAOTCS €AWHUIAMU H3MepeHur. He Hax BceMu eIuHUIIAMHU WU3MEPEHUMN
BBHITIOJTHEHBI MPaBWIIbHBIE MMpeoOpa3zoBaHus. KpymnHbie U MEIKHE YHUCIOBbIE BETUIMHBI
HE BCErjJa TMpeACTaBICHbl B TMOKazaTeJbHOM (GopMe — TIPpU  BBINOJHEHUH
MaTeMaTUYECKHX JIGUCTBUUW HaJ HUMH HCHOJB3yeTcs (opMar uwucen ¢
(bUKCHPOBAHHOM 3aISTOMH.

Kpurepnii ouenku Ha 7 0a/U10B!

Brimonaeno He menee 60% tpebGoBanuii 3aganus k pabote. PacueTHbie cxeMsl,
AMIOPHI TOCTPOEHBI TMPABWIBHO, HO C CYIIECTBEHHBIMA HAPYIICHUSIMH TPABUI
opopmrnenus. [Ipu nmpoBeneHNN pacuyeTOB UMEIOTCS CYIECTBEHHBIE TIOTEPU TOYHOCTH
BenuuuH. [Ipu BEIBOME pacueTHBIX (OpPMYIT JOMYIICHBI HEKOTOphIe omuOku. He Bce
YUCJIOBBIE BEJIMYMHBI B (DOpMyJIax CONMPOBOXKIAIOTCA CAWHHWIIAMHU u3MepeHuil. He
BCerJa HajJ CAWHUIIAMU HW3MEPCHHH BBITIOJHEHBI TPaBUJIBLHBIC TPEOOpa30BaHUS.
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KpynHbie u Menkue 4uCIIOBBIE BEIMYWHBI MPEACTABJICHBI B Pa3IuYHBIX (popmatax,
MPUBOSAIINX K HAKATUIMBAHUIO OTIMHOKH.

Kpurepuii olleHKH «HeY/A0BJIETBOPUTEIHLHO.
Ecnu xoTst ObI OIMH W3 TIEPEUYHCICHHBIX KPUTEPUEB JIJIT MUHUMAIBLHON OIEHKH
HE coOmromaercsi, BBICTABISETCS OLIGHKA  «HEYJOBIETBOPHUTEIBHO», pabora
BO3BpaIlaeTcs Ha JOpaboTKYy.
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