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®onx omeHounblx cpeActB mo aucnumuimHe b1.B.JIB.03.02 «Onrtumuzamnus
TEXHOJIOTUYECKHX MPOIIECCOB U 000PYIOBAHUSI»

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

(momkHOCTB) { V ‘(HO,Z[HI/ICL) (M.0. damumus)
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3aBenyromuii kadeapoi _ ’ N.A. CabanaeB
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VTBEPXJIEHO
3amM. gupekropa no YMP _JM - H.M1. Hukundoposa
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OKCIEpTHI:

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

d.1.0,, JIOJIKHOCTB, OpraHu3alus, HO,I[l'{ b
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IIepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM ITANOB UX (POPMUPOBAHUSA

NHpexc Copeprxanue Drarbl GOPMUPOBAHUS KOMIIETCHIIUH
Komnerenmuu KOMIICTEHIIH (yxa3ate Bce Tembl u3 PI1/1)
HaumeHoBaHKE OIIEHOYHOTO CPEICTBA
[IpakTuueckue JlaGoparopHnbie
Jlexuun
3aHATUSA paboThI
[1K-15 CIIOCOOHOCTb IJIAHUPOBATH
AKCIIEPUMEHTAJILHBIC Tema 1,
p Pedepar, Pedepar, Pedepar,
UCCeA0BaHus, MOIyYaTh, Tema 3 N N N
Keitic-3amaua Keilic-3amaua Keiic-3amaua
00pabaThIBaTh M aHATU3UPOBATH Tema 4
MOJTYYEHHBIE PE3yJIbTaThI;
[1K-16 CIIOCOOHOCTH MOJICITMPOBATH Tema 1, Pedepar, Pedepar, Pedepar,
PHEPTo- U pecypcocOeperaromme Tema 2, CobecenoBanue, CobecenoBanue, CobecenoBanue,
IIPOLIECCH B NPOMBIILIEHHOCTH. Tema 4 pegepar pedepar pedepar
[1K-17 CIIOCOOHOCTBH y4acCTBOBATH B
MIPOEKTUPOBAHUU OTACIBHBIX KoHTponbHast KouTtponbHas
. KonTponbHas padora,
CTaauUN TCXHOJOTNYECKUX Tema 2, pabora, pabora, Kefic-3amaga
IPOLIECCOB € MCIOIb30BAHUEM Tema 3 Keiic-3anaya, Ketic-3ay1aya, CO6CCCI{OBaHI/I’C
COBPEMEHHBIX UH()OPMAITMOHHBIX cobecenoBanne cobeceoBanue

TEXHOJIOTUN
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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) 4 8 8
3aHSATHS

JlaGopaTopHbie 3aHITHS 4 12 12
Pedepathbl 2 12 28
CobecenoBanue 1 7 15
Keiic-3amaua 1 I 15
KoHTtponbHas pabota 1 7 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 TIOJTYICHHBIC
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
MIPOTrPaMMHOTO 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:

3a4eT C OLIEHKOH

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, BOIPOCAMU M JPYTMMHU BUJaMU NPUMCHCHHS 3HAHUWI; HUCIOIB3YeT 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. CTYJIEHT 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
110 JTUCLUATUINHE:

b1.B./1B.03.02 «OnruMusaims TEXHOJIOTHUYECKUX IIPOLIECCOB M 000PYIOBAHUI»
(raumenoeanue oucyunaumvl)

1. OcHoBHbIE HampaBJI€HUS ONTUMHU3ALMKU TEIMJIOMACCOOOMEHHBIX MPOIECCOB B
TEXHOJIOTUYECKHX aIlfapaTax.
2. CriocoObl ONTUMH3AIIUH TEIIOOOMEHHBIX TPOIIECCOB.
3. OcHOBHBIE METOBI ONITUMHU3ALINYA KOHBEKTUBHOT'O TETNIOOOMEHA B KaHAJIaX.
4. B160p panmoHaIbHOro Crocoda ONTUMHU3AIMHU TETI00OMEHHOTO TIpoIiecca.
5. CpaBautenbHas 3pPEKTUBHOCTh METOIOB ONITUMHU3AIUHN TETUIO0OOMEHA.
6. Omenka cmocoba ONTHMHU3ALMKA TEIIOOOMEHAa ¢ MOMOLIbI0 Kod(duimeHTa
TEIJI03HEPreTHUEeCKO 3(PPEKTUBHOCTH.
7. Bb100op onTUManbHOM CKOPOCTH B KaHAJIE TEINIOOOMEHHUKA.
8. JIucKpeTHO-IIepOX0BaThIE MOBEPXHOCTH TETIOOOMEHA.
9. Kanansl Co CIUTONIHOHN IIEPOXOBATOCTHIO CTECHKH.
10. Kanausl ¢ mornepeyHbIMH KOJIBIIEBBIMUA BBHICTYTIAMHU.
11. Kanansl co ciupaibHBIMK BBICTYIIAMHU U TIPYKUHHBIMHU BCTaBKaMHU.
12. KonblieBble ¥ CIMpaTbHBIE KAHABKH HA TIOBEPXHOCTH TEINIOOOMEHA.
13. Cdepuueckue yriayOiaeHus: Ha TOBEPXHOCTH TEMIOOOMEHA.
14. Kanasnbl ¢ BUHTOBOM HaKaTKOM.
15. Kanamsl co crupaibHO-BUHTOBBIMH MMPOBOJIOYHBIMUA BCTaBKaMH.
16. Kanasnbl ¢ monepeyHo TUCKPETHOM IEPOXOBATOCTHIO.
17. KoHCTpyKTUBHBIE CITIOCOOBI ONITUMHU3AIMHU TEII00OMEHA.
18. Ontumu3anus 3aKpyTKOM MOTOKA TEMIIOHOCUTENS.
19. TeriooOMeH B kaHaax Tumna KoHdpy3op-auddyzop.
20. Pa3BuTtsie (opeOpeHHbIC) TOBEPXHOCTH TEIFIOOOMEHA.
21. OnTumu3zanys Temio00MeHa MPU MHOTOKPATHOM JAUCIIEPTrUPOBAHUM JKUIKOCTH.
22. OntuMu3anus Tera000MeHa Npy MICHOYHOM TeUEHUH.
23. CiocoObl ONTUMHU3AIMHA MaCCOOOMEHHBIX MTPOIIECCOB.
24. BnusiHue CTPYKTYpPBI IOTOKOB Ha pa0OTy KOJOHHBIX MAaCCOOOMEHHBIX aIapaToB.
25. OnpeneneHue oNTUMAIbHBIX MTAPaMETPOB MpoLecca PEKTUDUKAIIUN.
26. Onpenenenre oNnTUMaIbHOTO (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.

23



MuHucTepcTBO HAYKH | BBICIIEro 0Opa3oBanus Poccuiickoit denepanun
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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. «OHTI/IMI/I3aHHH TCXHOJOIT'MYCCKUX MPOHECCCOB 1 060DVI[0BaHI/Iﬂ»
(raumenosanue oucyuniumvl)

3amaua 1
CylIHOCTh ONTHMHU3ANUM TEMJIOMACCOOOMEHHBIX IPOLECCOB B XHMHYECKOWH
TEXHOJIOTHH, HepTeXHMUH U OMOTEXHOJIOTHH.
1. OcHOBHBIC HAmNpPaBJICHUS ONTUMH3AIUHM TEIJIOMAaCCOOOMEHHBIX IIPOIECCOB B
TEXHOJIOTHYECKHX armapaTax.
2. CriocoObI ONTHMH3ALMH TETUIOOOMEHHBIX ITPOIIECCOB.

3amaua 2

Knaccudpuxkanus u 3p(peKTHBHOCTH METO/10B ONITUMHU3ALMH TEII000MEHA.
1. OcHOBHBIE METOALI ONTUMHU3AIIMYA KOHBEKTHUBHOI'O TEIJI000MEHA B KaHaJIaX.
2. CpaBuutenbHas 3¢ (HEeKTUBHOCTh METOIOB ONTUMHU3ALIMHU TETIIO0OMEHA.

3ajaua 3
KoHcTpyKTHBHBIE ClTOCO0OBI ONITUMHU3ALUH TEIJI000MeHa.
1. OnTuMmu3anus 3aKpyTKOM MOTOKA TEIUIOHOCUTENS. TermooOMeH B KaHajgax TUIa
KoH}y30p-mudPy30p. Pazutsie (opeOpeHHBIC) TOBEPXHOCTH TEINIOOOMEHA.
2. OnTumu3zanus TeII000MeHa MPU MHOTOKPATHOM JHUCIIEPTUPOBAHUU KUKOCTH.
OnTuMu3anms TerooOMeHa Npy MICHOYHOM TEUEHHH.

3anava 4
OnruMu3anuum TemI000MeHa MpPH JAMUHHAPHOM TeYeHHMH B KaHaJax ¢
AMCKPETHOM IIEPOX0BATOCTHIO.
1. Kananet ¢ BuHTOBOM HakaTkoi. KaHanel co  cnupaJibHO-BUHTOBBIMU
IIPOBOJIOYHBIMH BCTABKAMHU.
2. Kananpl ¢ momepeyHoi TUCKPETHOH MIEPOXOBATOCTHIO.

3amaua 5
J{MCKpeTHO-1IepPOX0BaThie KAHAJIBI IPH TYPOYJI€HTHOM TeYeHUH TENJIOHOCHTEJIA.
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1. Kananel co CIUIOIIHOM IIEPOXOBATOCTHIO CTEHKH. KaHalbl ¢ MonepeyHbIMU
KOJIBLIEBBIMU BBICTYIIAMH.

2. Kanainbl co cnupalbHBIMU BBICTYIIAMH U TIPY>KUHHBIMU BcTaBKamu. KoibiieBbie
Y CIIUPAJIbHBIEC KAaHABKW HA TTIOBEPXHOCTH TETUIOOOMEHA.

3amava 6
OnruMusanusa MaccoOOMEHHBIX MPOLECCOB NPH peKTU(GUKALMU CMeCeH.
1. OmpeneneHue  ONTHUMAIBHBIX  MapaMETPOB  Tpolecca  PeKTU(PUKALNU.
Omnpenenenne ONTUMAIBLHOTO (PIIETMOBOTO YHCTIA.
2. lloBbllleHHE TPOU3BOMUTENBHOCTH M 3(PPEKTUBHOCTH MacCOOOMEHHBIX
nporeccoB. HekoTopsie mpaBuiia pa3aeneHus MHOTOKOMIIOHEHTHBIX CMECeH.

Kputepuu oneHku:

U 15 GamnoB BBICTaBISETCS CTYIASHTY, €CIM YETKO NPEACTABIsUT CBOIO TO3MIIHIO,
APryYMCHTUPOBAJI TOYKY 3pCHHA, KPUTHYCCKM OLOCHUBAJI AaprymMeHThl [JPYTHX CTYIACHTOB,
NOJTBEpXKIasi TyOOKoe 3HAHME MaTepualia, YMEHHE HCIOJb30BaTh HOPMATUBHBIE JOKYMEHTHI,
HAyYHYIO JIUTEPATypy IJIsl OATBEPKIACHUS MTPABUILHOCTH COOCTBEHHOMN TTO3UIINH;

U 11 OGamnoB BBICTaBISETCS CTYIOEHTY, €CIM YETKO NPEACTaBIsUT CBOIO TMO3MIIHIO,
APTYMCHTUPOBAJI TOYKY 3pPCHHA, OLCHUBAJI APryMCHTHI APYIrUX CTYACHTOB, IOATBCPXKIAAsA 3HAHUC
MaTepuasa, yMEHHE UCIOJIb30BaTh HOPMATHBHBIC JOKYMEHTBHI AJISl MOATBEPKIACHHS MPaBUIBHOCTH
CcOOCTBEHHOI MO3UIINH,

U 7 GanoB BBICTABISIETCS CTYACHTY, €CIIU MPEICTAaBISsUT CBOKO MO3MUIIMIO, ApIyMEHTUPOBAJ
TOUKY 3peHUsl, IOATBEPKIasi 3HaHWE MaTepualia, YMEHHE UCIOIb30BaTh HOPMATUBHBIC TOKYMEHTHI
JJIA IIOATBEPKACHUA IMTPAaBUIIBHOCTHU COOCTBEHHON TIO3UIINH,
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TeMmsbl pedepaToB

IO AUCHUIIIINHE «OHTI/IMHBaHI/Iﬂ TCXHOJOIT'MYCCKUX MMPOHNECCOB 1 060DVI[OB3HI/IH»
(raumenosanue oucyunaumwl)

1. TpebGoBaHus K TEIIIO0OOMEHHUKAM.

2.Crioco0Obl ONTUMM3ALNH TETIOOOMEHHBIX TTPOIIECCOB.

3.AmmapaTsl BO3IYIIHOTO OXJaxaeHUsA. OCOOCHHOCTH MPOCKTUPOBAHUS COBPEMEHHBIX
anmnapaToB BO3AYILIHOTO OXJIaXICHUS

4. Yupasnenue ABO

5.Br160p parmoHaiIbHOTO crmoco0a ONTUMHU3AINH TSIJI000OMEHHOTO TIpoliecca.
6.0nTuMu3aIMs TeII000MeHa B TpyOJaThIX Mevax.

7.0nenka crocoba ONTUMHU3AIMUA TEIUIOOOMEHa C TOMOINbI0  Kod(hduimeHTa
TEIJI0PHEPreTHuecKoi 3P PEeKTUBHOCTH.

8.Bri0op onTuManbHOM CKOPOCTH B KaHajie TEIIOOOMEHHHKA.

9.Crioco0b1 0OpbOBI C OTJIONKECHHUSIMH Ha IMOBEPXHOCTSIX TEIUIOOOMEHAa (MarHUTHAs
00paboTKa BOJIbI, YIBTPa3BYKOBOM METO/I).

O . Xumuueckast ouncTKa MOBEPXHOCTH TETLLIOOOMEHA.

11 .Mexanudeckas OYHCTKA TOBEPXHOCTH TETIOOOMEHA.

12.YnpTpa3ByKoBasi OYMCTKA MMOBEPXHOCTHU TEIIIO0OMEHA.

13. DeKTPOruAPONMITYJIbCHASI OYUCTKA MMOBEPXHOCTHU TEIIIO0OMEHA.

14.0O4ncTKa MOBEPXHOCTH TEINIOOOMEHA BHICOKOHATIOPHBIMU arperaTamu.

15.BausiHue CTpyKTyphl MOTOKOB Ha pabOTy KOJIOHHBIX MAaCCOOOMEHHBIX aIlapaToB.
16.Croco0nI ONITHMHU3AIUH MacCOOOMEHHBIX IIPOIIECCOB.

17.0npeneneHue ONTUMAIBHBIX TAPAMETPOB MPOIEcca PeKTU(DUKAIUY.
18.0npeneneHne oNTUMAIBLHOTO (BJIErMOBOTO YKCIIa YIIPOIIIEHHBIM METOIOM.
19.T1oBbIIIeHUE TPOU3BOAUTETHLHOCTH U 3(PPEKTUBHOCTH MacCOOOMEHHBIX TIPOIIECCOB.
20.HekoTopelie mpaBuiia pa3ieJeHus MHOTOKOMITOHEHTHBIX CMECEH.

21 MemOpaHHbBIE TTPOIIECCHI.

22 BiusiHue XuMHYeCKUX PEaKIIUi Ha MPOIecChl aOCcopOmmu

23.Ceepxkpurndeckue ¢arouasl. CoiictBa CK®, o6macte npuMeHeH s, TOCTOMHCTBA
CK® TexHOonorui.

24 . CTpyKTypHBIN aHAIN3 XUMHUKO-TEXHOJIOTHUYECKUX CHCTEM.



25.Pacuet pazomkuyThIX XTC.

26.Pacuer 3amkHyTHIX XTC.

27.ANTOPUTM HAXOXKJISHHS BEIYMCIMTEIbHOM nociienoBarebHOCTH X TC.
28.I1epcrieKTUBBI Pa3BUTHS TEXHOJOTHH JIJIS pa3/ICIICHHS BEIICCTB.

Kpurtepum oueHku:

MunnmanbHoe yncio 0amuioB — 6 OAJIOB BBICTABIISIETCS PU HEAOCTATOUHOM
CTETICHH PACKPBITUA TEMBI B XOJI€ CBOETO BBICTYIUICHHS, MPUBEICHUS HEYETKHX
apTyMEHTOB M HE BIIOJIHE aKTMBHOE yYacCTHE B IMCKYCCHUH 1O TIpobiieMe, KoTopast Oblia
packphITa B X0/1€ AOKJIaa.

MaxkcumanbHoe yucio 0amioB — 14 0amioB BeICTABISIETCS MPHU MOJTHOLEHHOM
PaCKpBITUU TEMBI B XOJI€¢ CBOETO BBICTYIUICHUS, NMPUBEICHUS YETKUX apryMEHTOB U
JI0Ka3aTebCTB, a TAK)KE aKTUBHOE Y4YacTUE B IMCKYCCHUU IO Ipodieme, KoTopas Oblia
packphITa B X0/1€ AOKJIaIa.
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Tembl pedepaToB

10 AUCOUIIIITUHE «OHTI/IMI/IBaHI/IH TCXHOJIOTNYCCKHUX IMPOIIECCOB 1 06ODVI[OBaHI/Iﬂ»
(raumenoeanue oucyunaumwl)

du3nyecKre OCHOBBI AaHAJIOTUH IIPOLIECCOB IIEPEHOCA TEIUIOTHI U UMITYJIbCA.

OnpeneneHue TEIIOBOM MOLIHOCTH M 3aTPAavy€HHOM MOLIHOCTH B MpPOLECCE

TEIUIONEepe1auH.

NnxenepHas MoJienb TypOyJI€HTHOTO MEPeHOca TEIIOThl U UMITYJIbCA.

[TonsiTue «MHTEHCH(ULIMPOBAHHAS TOBEPXHOCTD TEILIONEPE UM,

MeTobl ONITUMH3ALUHU ITPOLIECCOB MTEPEHOCA TEILUIOTHI M UMITYJIbCA.

du3nyeckre METObl BO3ACHCTBUS HA OCHOBHOE TEPMUYECKOE CONPOTUBIIEHUE

TEIUIONEepeaauH.

dopMUpOBaHUE CTPYKTYpPhl MOTOKA TEIUIOHOCHUTENS HAa BXOJHBIX YyYacTKax

KAaHAJIOB KPYTJIOTr0 U HEKPYTJIOrO ITONEPEYHOIO CEYEHUS.

8. Opranm3anusi TeUeHW BO BXOJHBIX (HAYalbHBIX) ydyacTKax KaHallaX Kak
METO/1 ONTUMHU3ALMH TEILIONEPEIayu.

9. TonsTue sHepreTudeckas 3HPEeKTUBHOCTS.

10.CHuxenne ruijpoAMHAMUYECKOTO COMPOTUBIICHUS B KaHAJIaX C ONTUMHU3ALINEH
KaK METOJ] TIOBBIIICHHS SHEPreTUYecKo 3(PPEeKTUBHOCTU TEIUIONEPEIAI0IINX
CUCTEM.

11.0cobeHHOCTH TEUeHHS M TEIUIOOOMEHAa B KaHajlax C OTPHIBOM U
MPUCOEIMHEHUEM ITOTOKA TEIIOHOCUTEIS.

12. JlokanbHblE THAPOJMHAMUYECKHE XAPAaKTEPUCTHKH TMPH  MOMEPEYHOM
0OTEKaHUM TEIJIONEPENAIOIINX KAHAJIOB.

13.JlokanpHast TEIJIO0TAa4Ya HAa MOBEPXHOCTH MOTIEPEYHOOMBIBAEMOTO KaHAIA.

14. TpanuuHOHHBIE KOMIIOHOBKH IMYyYKOB TPYO «KOPHIOPHBIE» U «IIIaXMaTHBIE».
Xapaktep 00TeKaHUsI U OCOOEHHOCTH TETUIOTUIPOIMHAMUYECKHUX MTPOLIECCOB.

15.Tenootnaua W TUAPOJUHAMUYECKOE CONPOTHUBICHHE TMPU  TEUEHUSX

TETUIOHOCHUTENSI B MEKTPYOHBIX KaHaiax TpyOHbIX mydkoB (HopmartuBHBIM

METO/T).

N
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16.HetpagunoHHble KOMIIOHOBKHM Iy4KOB TpYyO, OCOOEHHOCTH TEYEHUS U
TEII000MeHa B TTydKaxX «KoH(}y30pHO-1uddy30poro» Trma.
17.JlokanbpHast TEIJIOOTAAa4a BJOJIb MEPUMETpa MpH OOTEKaHWU TPyO B IMydKax
«HU3BUJIMCTOr0» THUIIA.
18.JIokanbpHOE pacmpenereHre MOBEPXHOCTHOTO TPEHHS MPHU OMBIBAaHUU TPyO B
ny4dkax «au¢@dy30pHOro» Tura.
19.JlokanpHOE CTaTHYECKOE JaBJCHHE Ha TMOBEPXHOCTH TpyOd B MydKax
«KOH(Y30pHOI0» TUIA.
20.JIokanpHas TEIUIOOTJa4a BJOJb MEPUMETpa MpPH OOTEKaHWU TPYO B IMydKax
«KOH(Y30pHOI0» TUNA.
21.JlokanpHOE TpPEHHWE Ha TOBEPXHOCTH TPYyO B TMyYKax «KOPHIOPHO-
1 y30pHOro» THMA.
22.JlokanpHas TEIUIOOTAAaYa TPYO B MydKaX «KOPUAOPHO-AU(PHY30pHOTO» THIIA.
23.'unponMHAMUYECKOE  COTPOTUBJICHUE  IMYYKOB  TPyO  «KOH(Y30pHO-
muddy30pHOro» TUNAa B CPaBHEHUHM C CONPOTUBIECHUEM TPAJIULUOHHBIX
MyYKOB.
24. Cpenusia TemooTnaya My4YKoB TpyO «KOHGY30pHO-AUGE Y30pHOro» THMA IO
CPaBHEHUIO C TEIJIOOTAA4YEH TPAAUIIMOHHBIX ITyYKOB.

Kpurtepum oueHku:

MunumManbHoe 9nciio 0auioB — 6 OAIJIOB BBICTABIISIETCS PU HEAOCTATOYHON
CTETICHU PACKPBITHS TEMBI B XOJE CBOETO BBICTYIUICHUS, MPUBEICHUS HEUYCTKUX
apryMEHTOB M HE BIIOJIHE aKTMBHOE Y4acCTHE B JUCKYCCUU TI0 MpobiieMe, KoTopas Obliia
packphITa B X0J1€ JIOKJIaa.

MaxkcumanbHoe unciio 0amioB — 14 6amioB BBICTABISAETCS MPU MOJTHOILICHHOM
PACKPBITHM TEMBI B XOJI€ CBOETO BBICTYIUICHHMS, MPUBEACHHUS YETKUX apryMEHTOB M
JI0KA3aTelIbCTB, a TaK)Ke aKTHBHOE Y4acTHE B JUCKYCCHH IO MpoOiieMe, KoTopas Oblia
packphITa B X0/1€ JIOKJIaa.

29



MunucTepcTBO HayKH | BBICIEro oopazoBanus Poccuiickoit denepanuu
HuxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (rina)
dbenepaibHOro rocy/IapCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIIET0 00pa30BaHuUs
«Ka3aHCKUI HalMOHAJIBHBIN UCCIIEIOBATEIbCKAN TEXHOJIOTHUECKUN 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»
(naumenosanue)

KommnuiekT 3aganuii 1Jisi KOHTPOJIbHOM padoThl

o pucryminde 51.B.J1B.03.02 «OnotuMuzarys TEXHOJIOIHYECKHUX IPOLIECCOB ¥ 000DV IOBAHUI»
(HarMeHOBaHME UCIUILTHHBI)

KonTponbHasi pabota BKJIOYaeT TONBKO OJAHY 3amady. CTyIeHT pemaeT 3Ty 3agady B
COOTBETCTBUE C 3a/IaHHBIM BapHaHTOM. J[JI1 BCeX BapHaHTOB JaeTcid €JUHOE 3aJaHue. BapuaHTbI
onpezensorcs no tabnune 1. Kaxnpiii BapuanT mpenmnoiiaraeT pacdeT OJHOTO XOJOAMJIbHHUKA.
[TapameTpbl cTaHIAPTHBIX XOJOMIFHUKOB 3a/IaHbl B TA0IUIE 2.

Jia oxJakJeHus: AUCTUUIMPOBAHHOM BOJBI OT TemmepaTypsl Tir 10 TemmepaTypbl Tar
UCTIOJIBb3YeTCsl CTAHAAPTHBIM OJIHOXOJOBBIM XOJOJWIBHHUK, IapaMeTpbl KOTOPOro 3aJlaHbl B
tabauie 2. MaccoBelii pacxoa Boabl coctaBiasier G =2 kr/c. OXTaXmaroliM areHTOM SBJISICTCS
TEXHUYECKas BOJa, Harpeparoliascs oT TemnepaTypbl Tix 1o Temmeparypsl T2x. Marepuan TpyO
teroooMenHuka — Cranb 20: ko3 durment Temionpooanoctu cramu | = 46,5 Bt / (m - rpan).
MaccoBast TeII0eMKOCThb BOIbI paBHa Cp = 4180 JIx/Kr.

B koHTpONBHOM paboTe I 3aJaHHOTO BapHaHTa TpeOyeTcs:

1) paccunTaTh HHTCHCUBHOCTD TEIUIOOOMEHA MO CXEME MPSMOTOKA,;

2) paccuuTaTh HHTEHCUBHOCTbH TEIDIOOOMEHA 110 CXEME MTPOTUBOTOKA;

3) onpeenuTh Ha CKOJBKO TPOICHTOB YBEIMYMBACTCS WHTEHCHBHOCTh TEIJIOOOMEHA IMpH
nepexo/ie oT NPSMOTOKA K POTUBOTOKY;

4) paccuntaTh 3PPEKTUBHOCTH TEIFIOOOMEHA 110 CXEME MPSIMOTOKA;

5) paccunTath 3¢ (HEKTHBHOCTH TEIUIOOOMEHA 10 CXEME MPOTUBOTOKA,

6) ompeneNuTh Ha CKOJIKO TPOLEHTOB YBeMWYHMBaeTCs 3((EKTHBHOCTh TEIFIOOOMEHA NpHU
nepexo/ie OT MPSIMOTOKA K IPOTHBOTOKY.

7) ompenenuTh, Ha CKOJIKO NPOLEHTOB YMEHBIIUTCS HHTCHCUBHOCTH TEIUIOOOMEHa |
3(PEeKTUBHOCTh XOJOAMIBHUKA, €CJIU U C BHYTPEHHEH, U ¢ HAPYKHOH CTOPOH TpyOBI 00pasyroTcs
3arpsi3HEHHUs TOJMIIMHOM 10 1 MM, TEIIONPOBOAHOCT KoToporo paBHa 0,5 J[x/kr-c.

Tabnuna 1. Micxonnble JaHHBIE 1J11 BADUAHTOB 3aJJaHUI

Ne Bap Tir Tor T1x Tox ai az
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 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
Tabmuna 2. [TapaMeTpbl KOKYXOTPYOUaThIX XOJIOAMIEHUKOB

Ne Bap | D koxyxa, | dTpy6, | Hucmo tpy6o | mmua tpyo, [ToBepxHOCTH
MM MM M TermooOmeHa, 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 25%2 465 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 1 UBMEPCHHUA IIpoHecca IIEPEHOCa ABIACTCA €ro
WHTCHCUBHOCTh. HTEHCHUBHOCTh NNepeHoOCa paBHa OTHOHMICHUIO CKOPOCTHU IIpoLecCCa IMEPCHOCA K
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reOMETPUYECKOMY pa3Mepy TOro oObekTa (ammapara WM €ro 4acTH), B KOTOPOM MPOTEKAeT 3TOT
nporecc.

HHm = VnepeH
00b
Jlj11 MaccooOMEHHOTr 0 anmnapara:

Kou - Bo mpoayKLuu 3a yac
UnumMaccoobm = poRy ,

Oo6mbem anmapara

Hanpuwmep, 1200 (xr/uac) / M°.
J171s TernooOMeHHOTO anmapara:
Ko - Bo TTemI 3a yac

UnumTennoobm = — ,
[Tnomanp TTEMI00OMHHOM TOBEPXHOCTH

Hanpumep, 4 (xJIx/c) / M?).

Takum 00pa3oM, ONTUMH3AIINS TEIUIO- © MACCOOOMEHHBIX MPOIECCOB COCTOMT B TOBBIIICHUH
YHCJIEHHOTO 3HAYCHUS UX UHTEHCUBHOCTH. M3 dopmyisl (1) ciaemyer, 4TO MOBBICUTh HHTEHCUBHOCTD
nporecca MOXKHO JBYMSI CIIOCOOaMH:

- IPU OJTHUX TEX )K€ FEOMETPUYECKUX Pa3Mepax arrmapara yBeJIHUUTh CKOPOCTh MPOIIECCa;

- 00eCIeUnTh MPEKHIO CKOPOCTh MPOIIecca MPU MEHBIINX TEOMETPUICCKHUX pa3Mepax.

Kpurepuu oueHku:
KpuTepuii oneHKH MaKCHMAJIbHBIM YMCJI0M 0a/1J10B - 15:

Brinmonnensl Bce TpeOoBaHus 3ajaHusi K pabore. PacueTHbie cXeMmbl, AIIOPHI
MOCTPOCHBI MPABUIILHO C COONIOJIeHHeM MaciuTada u npaBui odopmieHus. Pacuerst
BBITIOJTHEHBI C IOCTATOYHOM CTENEeHbI0 TOYHOCTH. [1oKa3aH BBIBOJI pacyETHBIX POpMYII.
UucnoBeie BeIMYMHBI B (OpPMYJIaX COMPOBOXKIAIOTCA €IWHMUIIAMU u3MepeHuin. Han
CAVMHUIIAMH HW3MEPEHUN BBITIOJIHEHBI TpaBWIbHBIE TIpeoOpazoBaHus. KpyrHbie wu
MEJIKME YKCJIOBBIC BEJIMYMHBI MPEJICTABICHB B IIOKa3aTeabHOM (opme —
MaTeMaTUYECKHUE NEHCTBUS HaJL HUMH BBIIIOJIHEHBI O€3 OIIMOOK.

Kpurepnii ouenku Ha 11 6anioB:

Brimonaensl Bce TpeOoBaHus 3amaHusi K paboTe. PacueTHbie cXeMbl, SMIOPHI
MOCTPOEHBI TIPABMWIILHO, HO ¢ HEOOJBIITMMU HAPYIICHUSIMU B TIPaBWIIAX O()OPMIICHHS.
PacueTsl BenmnunH MecTaMu HE TIOCTUTAOT JOCTATOYHOM CTENEHH TOYHOCTU. MMeroTces
HEOOJIBIIINE OTPEXU B BBIBOJIE pacueTHBIX (opmyii. UUCIIOBbIE BETUYUHBI B (opMyTiax
CONIPOBOKJIAIOTCA €AMHULAMM H3MepeHnid. He Haxm Bcemu enMHMIIaMU W3MEPEHUUI
BBHITIOJTHEHBI MPaBUJIbHBIE TTpeoOpa3oBanus. KpymnHbie U MEJIKHE YUCIOBbIE BETUYUHBI
HE Bcerja TMpeJCTaBIeHbl B TOKa3aTelbHOM (QopMe — TIpU  BBINOJIHEHUU
MaTeMaTUYECKHUX JIEUCTBUN HAJl HUMHU UCTIONB3yeTCs (hopMat uucel ¢ GuKCUPOBaAaHHON
3amsATOM.

KpuTepuii onenku Ha 7 6a/1J10B:

Brimonaeno ne menee 60% tpebGoBanuii 3aianus Kk padbote. PacueTHbie cxemsl,
SMIOPHI TOCTPOCHBI TMPABUIBHO, HO C CYIIECTBEHHBIMU HApYIICHUSIMH TIPABUI
opopmienus. [Ipu nmpoBeeHNN pacueTOB UMEIOTCS CYIIECTBEHHBIC MOTEPH TOYHOCTH
BenuunH. [Ipu BBIBOJIE pacyeTHBIX (OpPMYI JOMYIIEHB HEKOTOphle omuoOku. He Bce
YUCJIOBBIE BEIUYHMHBI B (DOpMyJax COMPOBOXKIAIOTCS €IWHHUIIAMH w3MepeHuit. He
BCETJa HAJl CAWHWIIAMH W3MEPEHUN BBIMOJHEHBI MPaBUJIbHBIC MPEOOpPa3OBAHMS.
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Kpynubie u Menkue 4uCIIOBBIE BEIMYUHBI MPEJCTABICHB B Pa3IUYHBIX (opMarax,
MPUBOSAIINX K HAKATUIMBAHUIO OTIMHOKH.

Kpurepuii olleHKH «HeY/A0BJIETBOPUTEIHLHO.
Ecnm xoTs OBl OIMH W3 MEPEYUCICHHBIX KPUTEPHUEB JIJIT MUHUMAJILHON OIICHKH
He coOirofaeTcs, BBICTABISETCS  OICHKA  «HEYAOBIETBOPUTENBHO», pabora
BO3BpaIlaeTcs Ha JOpaboTKYy.
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