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15.03.02 «TexHOI0THYEeCKNEe MAIIMHBL U 000PYAOBaHUE»
(ko ¥ HAMMEHOBaHKE HATIPABICHUS MTOrOTOBKU/CIICIIMATEHOCTH)
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bakanasp
KBaJTU(UKAIUSL
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®onn oneHouHbix cpeActB mo aucnumuimae b1.B.J1B.05.02 «Opranuzarms
NESTETPHOCTH U TOKYMEHTAIHS TTOAPa3IelIeHU IPOEKTHO-KOHCTPYKTOPCKOTO IIEHTpa
HE(DTEXUMUYECKOTO TIPEATPUITHSI

CoctaBureip POC

noreHt kadg. MAXII H.A. CabanaeB

(momKHOCTB) ( |/ {nommuce) (M1.0. damunus)

®OC paccMoTpeH 1 0100peH Ha 3aceaanuu Kadeapsl MAXIIT
MPOTOKOJI OT 29.05 2020r.Ne 9

3aBeayromui Kageapoit N.A. CabanaeB
" ¥ (noanuce) (M.0. damuus)
VTBEPXJIEHO
3am. qupekropa 1mo YMP _.,/A‘/(/ T H.U. Hukudoposa
(moarmcn) (®.1.0)
DKCHEPTHI:

PykoBoaurens OOII, Cabanae U.A. 3aB kadh. MAXIT HXTU

d.1.0,, JIOJIKHOCTB, OpraHu3alus, HO,I[T!I( th
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IIepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM ITANOB UX (POPMUPOBAHUSA

Oransl GOpMUPOBAHUST KOMIIETEHLIUN

HNunexc Conepxanue (ykasats Bce Tembl u3 PITJT) HaunmMeHoBaHue O11eHOYHOTO
Komnerenmum KOMTIETCHITHH CpencTBa
Jlexuun [IpakTrueckue 3aHATHS Jlaboparopubie
CIIOCOOHOCTH MJIAHUPOBATH
SKCIIEPUMEHTAIIbHBIC Tema 1, Tema 1, Tema 1, Pedpepar
T1K-15 UCCIICI0OBaHMs, TIOTyYaTh, Tema 3 Tema 3 Tema 3 N pat,
Keiic-3agaua
0o0pabaThIBaTh U aHATH3UPOBATH Tema 4 Tema 4 Tema 4
MIOJTyYCHHBIC PE3YJIbTATHI;
CIIOCOOHOCTH MOJIETUPOBATH Tema 1, Tema 1, Tema 1, Pedepar,
IIK-16 JHEPro- U pecypcocodeperarmme Tema 2, Tema 2, Tema 2, CobecenoBanue,
IIPOLIECCHI B IPOMBIILITIEHHOCTH. Tema 4 Tema 4 Tema 4 pedepat
CIIOCOOHOCTH YYacTBOBATh B
MPOEKTUPOBAHUU OTIETHHBIX
. KontponsHas pabora,
CTaJINHN TEXHOIOTHUECKUX Tema 2, Tema 2, Tema 2, N
T[1K-17 Keiic-3anaua,
MIPOLIECCOB C UCTIOIb30BAHUEM Tema 3 Tema 3 Tema 3
cobeceoBanue
COBPEMEHHBIX
WHGOPMAIIMOHHBIX 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 14 14
3aHSATHS

JlaGopaTopHbie 3aHITHS I 14 14
Pedepathbl 2 10 26
CobecenoBanue 1 5 13
KonrposbHas paborta 1 5 13
Keiic-3amaua 1 5 13
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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HIxana oneHnBaHuA

Hudposoe
BbIpPa:KeHUe

Boipaxenue B
0asnax:

CiaoBecHoe
BbIpa:KeHHe

Kpurepun oueHKkH HHIUKATOPOB JOCTHKEHMS IPH (popMe KOHTPOJISL:

3a4eT ¢ OLICHKOH

87-100

OTanaHO

O1neHKa «OTJIIMYHO» BBICTaBIISACTCS CTYIEHTY, €CIH TEOPETUYECKOE COAEP)KaHHE Kypca OCBOCHO IOJHOCTEIO,
0e3 TpoOENOB; HCYEPIBIBAMOIIE, MOCIEIOBATEIbHO, YETKO W JIOTMUYECKH CTPOMHO H3NaraeT MarepHan;
CBOOOZHO CHpaBIISeTCsl C 3aJadyaMH, BONPOCAMHU W JIPYTUMH BUAaMHU MPUMEHEHUS 3HaHWA; UCIIONB3yeT B
OTBETE JOMOJHUTENbHBIA MaTepual BCe NMPEAyCMOTPEHHBIC MPOTPaMMOi 3aJaHusl BBIIOJIHEHBI, KA4eCTBO UX
BBIMOJTHEHUST OLICHEHO YHCIIOM OallioB, OJMM3KUM K MaKCUMallbHOMY; aHATM3UPYET MOJyUYCHHBIC PEe3yJIbTaThl;
MPOSIBJIIET CAMOCTOSITEILHOCTD MPY BBITIOJHEHUH 33JaHUHT

74 - 86

Xoporo

OrneHKa «XOpPOII0» BBICTABISAETCS CTYIAEHTY, €CIIM TEOPETUYECKOE COJEepKaHHE Kypca OCBOEHO IOJHOCTHIO,
HEOOXOMMBIE TIPAKTUYECCKHE KOMITETCHIIMA B OCHOBHOM C()OPMHPOBAHEI, BCE MPEIYyCMOTPEHHBIC ITPOrPaMMOi
oOydeHHUs1 yueOHbIe 3aJ]aHHs BBITOIHEHBI, KAYECTBO WX BBIIOJIHEHUS JOCTAaTOYHO BBICOKOe. CTyIEHT TBepIo
3HACT MaTepHall, TPAMOTHO W TIO CYIIIECTBY M3JIaracT e€ro, He JOIMyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

60 - 73

VY nosneTBopu
TEJILHO

OueHka «yIOBIETBOPUTEIBLHO» BBICTABIACTCS CTYIEHTY, €CIM TEOPETUUYECKOE COAEpPKAaHUE Kypca OCBOCHO
YaCTUYHO, HO TPOOEThl HE HOCST CYIIECTBEHHOTO XapaKTepa, OONBITMHCTBO MPEayCMOTPEHHBIX MPOrPaMMO
3a/IaHU{ BBHITIOTHEHO, HO B HUX MMEIOTCS OMIMOKH, IIPH OTBETE HA MOCTABJICHHBIH BOMPOC CTYACHT JOMYyCKAeT
HETOYHOCTH, HEJOCTATOYHO IMpaBWIbHbIC (OPMYIUPOBKU, HAOIIONAIOTCS HAPYIICHHS JIOTHYECKOM
MOCIIEIOBATENIFHOCTH B U3JI0KEHHH TPOrPaMMHOT0 MaTepHaIa.

Huxe 60

Heynosnersop
HUTCIIBHO

OneHka «HEYJIOBIETBOPUTENFHO» BBICTABISETCA CTYJEHTY, €CId OH He 3HAaeT 3HAYNTENbHOW dYacTh
MPOrpaMMHOI0 MaTepuala, JONYCKaeT CYIICCTBEHHBbIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHCHUSIMU
BBITIOJHSIET MPAaKTHYECKUE pPadOThl, HEOOXOAMMBIC IPAKTUYECKHE KOMIICTCHIIMM HE COPMHPOBAHEI,
OOJBIIMHCTBO TPEAYCMOTPEHHBIX TPOTpaMMOil 0OydeHWs y4eOHBIX 3a/JaHUil HEe BBINIOJHEHO, KaueCTBO HX
BBITIOJTHCHUS OIICHEHO YKCIIOM 0aJIJIOB, OJIM3KMM K MUHUMAJIbHOMY
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IlepedyeHb M KpaTKasi XapaKTEePUCTHKA OLEHOYHBIX CPEACTB

Neri/m | HammenoBanue | Kpartkas xapakrepuctuka oneHouHoro | [IpencraBienue
OLIEHOYHOT0 cpeacTna OILIEHOYHOTO
cpeacTBa CpeaCTBa B
dbone
1 2 3 4
CpencTBo NPOBEPKU YMEHUM Komrekr
L KoHTponbHast |[IPUMEHSTH MOJTyICHHBIC 3HAHUS UL |KOHTPOJIBHBIX
pabota pelieHus 3a7a4 ONpeIeICHHOro TUMNa  |3aaHui o
110 TEME WJIU Pa3/Ieiy. BapUaHTaM
[IpoGnemHoe 3a7aHuE, B KOTOPOM
oOy4aroniemMycst nmpejiaraiT Kommiekr
. OCMBICIIUTh PEATBHYIO 3aIaHuM 1S
2 Keiic-3a/1aHne
poecCHOHATEHO-OPUEHTUPOBAHHYIO | BBIMIOJIHEHHUS
CUTYAIINIO, HEOOXOIUMYIO TSI Keiic-3a1aun
pEIIeHNs TaHHOU TTPOOJIEMBI.
[TpoaykT caMOCTOSITeNTbHON PabOThI
CTYyJICHTA, IPEACTABIISAIONINI cCOO0M
KpPaTKO€ U3JI0’)KEHUE B MUCbMEHHOM
BU/IE MOJIYYECHHBIX PE3YJIHTATOB
TEOPETUYECKOr0 aHaIu3a
3 Pedepar onpeeIeHHol HayYHoM (y4eOHo- Temsl
YICCIIEIOBATENBCKO) TEMBI, TJIE aBTOP pedeparos
PaCKpbIBAET CYTh UCCIIEIYEMOM
po0JIeMbl, TPUBOJUT PA3IUYHbIC
TOYKHU 3PEHUS, & TAK)KE COOCTBEHHBIE
B3IJISI/IbI HA HEE.
CpencTBo KOHTPOJIS,, OpPraHU30BaHHOE
Kak crenuaibHas Oecena
MIpENoAaBaTelisd Ha TEMbI, CBSI3aHHBIE C
U3y4yaeMOH JTUCUUIUIMHOM, U Bonpocst o
5 Cobecenosarue paccYMTaHHOE Ha BBISICHEHHE 00beMa Temam/pasienam
3HAHUI 00yJarOIMErocs Mo AUCIHUILTHHBI
ONPEAECIEHHOMY pa3aeiny, TEME,
npoOJieMe U T.1I.
Cucrema cTaHIapTU3UPOBAHHBIX
3aJlaHN, IT03BOJISIOIIAS
6 Tecr ABTOMATHU3HUPOBAThH IPOLECAYPY Donz TeCTOBLIX

M3MEpPEHUS YPOBHS 3HAHUN U YMEHUU
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)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(raumenosanue)

Tembl AJIA COﬁeceI[OBaHI/Iﬂ
0 AJUCLUIIIINHEC. «ODFaHI/ISaHI/IH JICATSIILHOCTU W JIOKYMEHTAIUS TOApa3icaCHUMN

OPOCKTHO-KOHCTPYKTOPCKOI'Q IICHTPA Hed)TeXI/IMI/IquKOFO IPCAIIPUATHUA?
(raumenoeanue oucyunaumvl)

1. OcHOBHBIC HamMpaBlieHWs WHTCHCU(PHUKAIUHA TETJIOMAaCCOOOMEHHBIX IPOIIECCOB B
TEXHOJIOTHYECKUX ariapaTax.
2. CriocoObl MHTEHCU(PHUKAIIUN TETNTIOOOMEHHBIX MPOIIECCOB.
3. OcHOBHBIE METOBI MHTCHCU(PHUKAIINN KOHBEKTUBHOTO TEIJIO0OMEHA B KaHaJax.
4. BpiO0p panmoHaJIbHOTO c110c00a MHTEHCU(PUKALIMU TEMII000MEHHOT0 TIpoLecca.
5. CpaBHuTenbHas 3pPEeKTUBHOCTh METOAOB MHTEHCU(UKALIMK TETLIIO0OMEHA.
6. Ouenka crnocob6a WHTEHCHU(PUKAIIMU TEIJI000MEeHa C IMOMOIIbI Koddduimenta
TEIJI0PHEPreTHUeCKo 3P PEeKTUBHOCTH.
7. Be16op onTUMaNbHON CKOPOCTH B KaHAJIE TETNIOOOMEHHHKA.
8. JluckpeTHo-1IepoXoBaThie MOBEPXHOCTH TEIIIO0OMEHA.
9. Kanabl co CIUIONIHOM MIEePOX0OBATOCTHIO CTEHKH.
10. Kanaupl ¢ momnepeyHbIMH KOJIbIIEBHIMU BBHICTYTIAMHU.
11. Kanansl co cmupaibHBIMH BBICTYIIAMU U TIPY>KUHHBIMU BCTAaBKaMHU.
12. KonblieBble ¥ CIMpaibHbIE KAHABKH HA TOBEPXHOCTH TETNIOOOMEHA.
13. Cdepuueckue yriyOaeHIs Ha MOBEPXHOCTH TETIOOOMEHA.
14. Kanasnbl ¢ BUHTOBOM HaKaTKOM.
15. KaHansl co cupaibHO-BUHTOBBIMH IMPOBOJIOYHBIMUA BCTaBKaMH.
16. Kanasnbl ¢ monepeyHo TUCKPETHOM IIEPOXOBATOCTHIO.
17. KoHCTpyKTUBHBIE CTIOCOOBI MHTEHCU(UKAIIUN TEIII00O0MEHa.
18. Unrencudukaius 3aKkpyTKOil MOTOKA TEMJIOHOCUTES.
19. TerutooOMeH B kaHajiax Tuma KoHdpy3op-auddy3op.
20. Pa3Butsie (OpeOpeHHBIC) MOBEPXHOCTH TEILIIOOOMEHA.
21. Untencudukamus TEiooOMeHa TNPU MHOTOKPATHOM  JUCHEPTUPOBAHUU
KUTKOCTH.
22. lnTencudukaus TeruioooMeHa nmpy MICHOYHOM TCUCHHH.
23. Cioco0b! HHTEHCU(DUKAIIMA MaCCOOOMEHHBIX MPOIIECCOB.
24. BnusiHue CTPYKTYpbI IOTOKOB Ha PabOTy KOJIOHHBIX MacCOOOMEHHBIX amlmmapaToB.
25. OmnpeeneHne ONTUMAIBHBIX TAPaMETPOB MPOIIecca PEKTHPUKAIIUH.
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26. OnpeneneHue ONTUMAIBHOTO (DIIETMOBOTO YKCTIA.

27. TloBpimieHre TPOUZBOAUTETLHOCTH W A(M(PEKTUBHOCTH  MaCCOOOMEHHBIX
IPOIIECCOB.

28. HexoTopkie mpaBwiia pa3aeiacHuns] MHOTOKOMITOHEHTHBIX CMECEH.

29. MeMOpaHHBIE MPOIIECCHI.

30. BausiHue XMMUYECKUX peakIii Ha Mpouecchl adcopOLHUu.

31. Cgepxkputuueckue ¢mouasl. CpoiictBa CK®, o0nacteb mnpuMeHEHUs,
nocrtonHcTBa CK® TexHOJIOTHH.

32. IlepcrieKTUBBI pa3BUTHS TEXHOJOTHUM JIJISl pa3/ielieHUs BEIECTB.

Kpurepuu oueHku:

MuHuManbHOe YiClio 0alioB — S5 0aJIOB BRICTABISETCS MPH HEAOCTATOYHOU
CTETICHH PACKPBITUSI TEMBbl B XOJI€ CBOETO BBICTYIUICHHUS, NPUBEICHUS HEYETKHUX
apTyMEHTOB M HE BIIOJHE AaKTHBHOE y4YacTHE B JUCKYCCHUH MO Tpodieme, KoTopas
ObLJIa pacKpbITa B X0JI€ JI0KJIaIa.

MaxkcumanbHoe yncio 6amioB — 13 6aoB BHICTABISETCS MPU MOJIHOLUEHHOM
PaCKpBITUU TEMBI B XOJI€ CBOETO BBICTYIUICHUS, MPUBEIACHUS YETKUX apryMEHTOB U
JI0Ka3aTeNbCTB, a TAK)KE aKTUBHOE y4acTHE B IMCKYCCUH TI0 mpobieme, KoTopasi Oblia
packpbITa B X0O/I€ 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)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(raumenosanue)

KomiulekT 3aianuii 1J1 pemieHus Keic-3a1a4u
o aucnuIuinHe. «OpraHusanus JIeATeJIbHOCTH WM JOKYMEHTAIMs II0Apa3JeieHHUU

OPOCKTHO-KOHCTPYKTOPCKOI'QO IICHTPA Hed)TeXI/IMI/I‘—IeCKOFO IIPCAIIPUATUA?
(raumenosanue oucyunaumvl)

3anmava 1
CymHoCcTh MHTEHCH(PUKAIMHU TEIJIOMACCOOOMEHHBIX NMPOLECCOB B XUMHYECKOM
TEXHOJIOTHH, He(pTeXUMHUM U OMOTEXHOJIOTHH.
1. OcHoOBHBIE HaNpPaBJICHUS] UHTEHCU(PUKALIMK TEIJIOMAaCCOOOMEHHBIX MPOLECCOB B
TEXHOJIOTUYECKUX alllapaTax.
2. Cnoco0bl MHTEHCU(PUKALUU TEMII000OMEHHBIX MPOLIECCOB.

3agaya 2

Knaccudpuxanus u 3p(peKTHBHOCTH METO/I0B HHTEHCH(PUKANNM TEII000MEHA.
1. OcHoOBHBIE METOIbI UHTEHCU(PHUKAIIMA KOHBEKTUBHOT'O TEIJIOOOMEHA B KaHAJIaX.
2. CpaBHutenbHas 3QpGEeKTUBHOCTh METOIOB MHTEHCU(UKAITUU TETI00OMEHa.

3amauga 3
KoHcTpyKTHBHBIE CIOCO0ObI HHTEHCH(PUKALINM TEIJIO00OMEHA.

1. Varencudukanus 3aKkpyTKOH MOTOKAa TEIUIOHOCHUTENS. TermnooOMeH B KaHalax
tuna  KoHQy3op-auddyzop.  PazButbie  (opeOpeHHBIE)  MOBEPXHOCTH
TEIUI000MEHa.

2. Unrencudukanusa TemiooOMeHa MpU  MHOTOKPATHOM  JIMCIIEPIHMPOBAHUU
KuAKOCTH. IHTeHCupuKalus TermiooOMeHa Mpyu IIEHOYHOM TEUEHUH.

3agaya 4
NuaTencupukanmu Termwioo0MeHa NpH JAMHHAPDHOM Te4YEeHHM B KaHaJax ¢
JMCKPETHOM IIEPOX0BATOCTHIO.
1. Kananet ¢ BuUHTOBOM HakaTkoil. KaHanel cO  cnupallbHO-BUHTOBBIMU
IIPOBOJIOYHBIMU BCTaBKAMMU.
2. Kananpl ¢ momnepeyHo# TUCKPETHOHN IIEPOXOBATOCTHIO.
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3amaua 5
JlMCKpeTHO-1IepoX0oBaThie KAHAJbI IPH TYPOYJI€HTHOM Te4YeHUH TENJOHOCHTEJIA.
1. KaHanel CcO CIUIONIHOW IIEPOXOBATOCTHIO CTEHKHM. KaHambl ¢ MONEpEeYHBIMU
KOJIBIICBBIMU BBICTYIIAMH.
2. Kananbl co cnupalbHBIMA BBICTYIIAMH U TIPYKUHHBIMU BCTaBKamu. KoiblieBbie
Y CIIUpAJIbHBIC KaHAaBKW Ha TTIOBEPXHOCTH TETUIOOOMEHA.

3agaya 6
NuTeHcupukanms MaccoOOMEeHHBIX MPOILECCOB NMPHU PeKTH(PUKANNMN CMeCEii.
1. OnpeneneHue  ONTHUMAIBHBIX  MapaMeTPOB  TMpollecca  peKTU(DUKAIUU.
Omnpenenenre ONTUMAIBHOTO (PJIIETMOBOTO YHUCIIA.
2. TloBblmieHrie  TPOU3ZBOAUTENBHOCTH W 3(PPEKTUBHOCTH  MAaCCOOOMEHHBIX
nporiieccoB. HekoTopsie mpaBuia pa3ieeHnss MHOTOKOMITOHEHTHBIX CMECEH.

Kpurepun onenku:

U 13 OamioB BBICTABISIETCS CTYICHTY, €CIM YETKO NPEACTaBIsUT CBOK MO3MIIHUIO,
apryMEHTUpOBaJl TOYKY 3pEHHs, KPUTUYECKH OLIEHHWBAJI apryMEHThl JApYTUX CTYJEHTOB,
HNOATBEepXKIas TIyOOKOoe 3HaHME Marepuaja, YMEHUE MCIIOJb30BaTh HOPMATHBHBIE JJOKYMEHTHI,
HAYYHYIO JIMTEPATYPy JJIs MOATBEPKICHHS IPAaBUIBLHOCTH COOCTBEHHON O3UIIUH;

U 9 O0amioB BBICTaBIAETCS CTYAEHTY, €CIM YETKO TMPEJICTaB/Isl CBOK IO3MIHUIO,
apryMEHTHpOBaJl TOYKY 3PEHMsI, OLIEHUBAJ apryMEHThl JPYIMX CTYAEHTOB, MOJATBEP)KJas 3HaAHHUE
MaTepuasa, yMEHHE MCIOJb30BaTh HOPMATHBHBIE JTOKYMEHTHI Ul MOATBEPKICHMS MPaBUIBHOCTH
CcOOCTBEHHOI MO3UIINH,

U 5 6a/uioB BBICTABIISAETCS CTYJEHTY, €CIM MPEICTABISUI CBOIO MO3UIMIO, apTyMEHTHPOBAI
TOUYKY 3p€HUs, IOATBEPKIasi 3HaHWE MaTepuaja, yMEHUE UCIOIb30BaTh HOPMATUBHBIE TOKYMEHTHI
JUI IOATBEPIKICHUS TPABUIIBHOCTH COOCTBEHHOH MO3ULMH;
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MuHuCcTepCTBO HAYKH | BBICIIEro 0Opa3oBaHus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUA HHCTUTYT (rmnan)
beneparTbHOTO TOCYAAPCTBEHHOTO 0F0PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKMI HalMOHAJIBHBIN UCCIIEIOBATEICKAN TEXHOJIOTHUECKUN YHUBEPCUTET»

@Daxynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u Haumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(naumenosanue)

Temsl 11 peepaton

1.TpebGoBaHus K TEIIIO0OOMEHHUKAM.

2.Crioco0bl MHTEHCU(UKAIIUK TETUIOOOMEHHBIX ITPOIIECCOB.

3.Anmapatel BO3AYIIHOTO  oxJaxaeHus. (OCOOEHHOCTH MPOEKTUPOBAHUS  CO-
BPEMEHHBIX aIllapaToB BO3IYIIHOTO OXJIAXKICHHUS

4. Yupasnenue ABO

5.Br16op parmonanbHoro croco6a nHTEHCH(DUKAITUN TETUIO0OMEHHOTO MPOIIecca.
0.arencudukanms TemiooOMeHa B TpyOUaThIX mevax.

7.0nenka crnocoba HWHTCHCHU(UKANNKM TEIIO0O0OMEHa C TOMOIIbI0 Kod(dduimenta
TEIUIOPHEPTeTHUECKOM 3(PPEKTUBHOCTH.

8.Br160p onTUMalbHO# CKOPOCTH B KaHaJle TeIJI00OMEHHHUKA.

9.CriocoObl 0OpbOBI ¢ OTJIOXKCHUSAMH Ha IOBEPXHOCTAX TEII0OOMeHa (MarHUTHas
00paboTKa BOJIBI, YJIBTPa3BYKOBOM METO/).

1O.Xumudeckast 09rcTKa MOBEPXHOCTH TEILTIOOOMEHA.

11 .MexaHnuyeckas O4MCTKa TOBEPXHOCTH TEIIOOOMEHA.

12.YnpTpa3ByKkoBasi OYMCTKA MOBEPXHOCTH TEIII0O0OMEHA.

13. .DneKTporuIpouMIyJibCHasE OYMCTKA TOBEPXHOCTHU TEIIOOOMEHA.

14.0O4uncTKa MOBEPXHOCTH TEINIOOOMEHA BHICOKOHATIOPHBIMU arperaTamu.

15.BausiHue CTpyKTyphl MOTOKOB Ha pabOTy KOJIOHHBIX MAaCCOOOMEHHBIX aIllapaToB.
16.Cnioco0bl HHTEHCH(UKAIIMA MAaCCOOOMEHHBIX TIPOIIECCOB.

17.0npeneneHne ONTUMAIBHBIX TAPAMETPOB MPOIEcca PeKTU(DUKAITIH.
18.0mpeneneHre ONTUMAIBHOTO (PJIIETMOBOTO YHCIIA YIIPOIIEHHBIM METOJIOM.
19.11oBbIIeHUE  TPOM3BOAUTENLHOCTH W 3(PQPEKTUBHOCTH  MacCCOOOMEHHBIX
IIPOIIECCOB.

20.HekoTopblie paBuiIa pa3iejeHUus MHOTOKOMITOHEHTHBIX CMECEH.

21 MemOpaHHbIE TTPOLIECCHI.

22 BnusiHue XuMHUYECKUX PEeaKIUi Ha Mpolecchl a0copOou

23.Ceepxkputuueckue  ¢umounpl.  Cpoiictea CK®, o6macte npumeHeHUs,
nocronHcTBa CK® TexHOI0TrHH.

24 . CTpyKTypHBIN aHAIN3 XUMHKO-TEXHOJIOTHUYECKUX CUCTEM.

25.Pacuet pazomkHyThIX XTC.
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26.Pacuet 3amkHyTHIX XTC.
27.AnropuT™M HaXO0XXICHHS BRIYUCIUTEIBHON TTocenoBaTeabHocTr X TC.
28.IlepcieKTUBBI Pa3BUTHS TEXHOJIOTHH JIJIST Pa3ICICHHSI BEIICCTR.

Kpurepuu ouenku:

MunuMaabHOe YuciIo 0aIoB — 5 0auIoB BBICTABIISCTCS MPU HEIOCTATOYHOMN
CTCIICHU PACKPBITHS TEMbI B XOJC CBOETO BBICTYIUICHUS, INPUBEICHUS HEUYCTKHX
apryMEHTOB M HE BIIOJIHC aKTHBHOE ydYacTHE B JUCKYCCHHU IO MpoOiieMe, KOoTopas
ObLJIa pacKphITa B X0J1€ JIOKJIa 1a.

MaxkcuManbHoe yrciio 6auioB — 13 6aJTOB BRICTABISCTCS TPH TOJHOIICHHOM
PacCKpPBITHM TEMBI B XOJI€ CBOCTO BBICTYIUICHHS, IPUBCICHHUS YETKUX apTyYMEHTOB H
JIOKA3aTeNbCTB, a TAKKE aKTUBHOE YYacCTHE B TUCKYCCHH TI0 MpoliieMe, KoTopasi Obiia
pacKphITa B X0J1€ TOKJIaa.
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MuHuCcTepCTBO HAYKH | BBICIIEro 0Opa3oBaHus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUA HHCTUTYT (rmnan)
beneparTbHOTO TOCYAAPCTBEHHOTO 0F0PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKMI HalMOHAJIBHBIN UCCIIEIOBATEICKAN TEXHOJIOTHUECKUN YHUBEPCUTET»

@Daxynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u Haumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(naumenosanue)

Tembl pedpepaToB
1o AUCUUIUIMHE _«OpraHu3anus IesITEAbHOCTH U JOKYMEHTALMS TOAPA3ACICHUN

OPOCKTHO-KOHCTPYKTOPCKOI'O IICHTpPA Hed)TeXI/IMI/ILIeCKOFO IIpCAIIPpUATHUA»
(raumenosanue oucyunaumwl)

1. PuU3NYECKHEe OCHOBBI aHAJIOTMU MPOLIECCOB MEPEHOCA TEIIIOTH U UMITYJIbCA.

2. OnpeneneHue TEMJIOBOM MOIIHOCTHA M 3aTPa4y€HHOW MOIIHOCTU B MPOIIECCE
TeIUIoNepeaauH.

3. HNnxenepHas Mojelb TYpOYJICHTHOTO TIepeHOCca TEIJIOThl U UMITYJIbCA.

4. [TonsiTne «MHTEHCU(PUITUPOBAHHAS TOBEPXHOCTH TEILIONEPEIAUN».

. MeTtonb! HTEHCU(UKAITIN TPOIECCOB IEPEHOCA TEIJIOTHI M UMITYJIbCA.

6. dU3UYECKUe  METOAbl  BO3JICMCTBHMS HAa  OCHOBHOE  TEPMHUYECKOE
CONPOTHUBJICHUE TEILJIONIEPEAAUH.

1. dopMHUpOBaHUE CTPYKTYpPhI MOTOKA TEIUIOHOCUTENSI Ha BXOJHBIX y4acTKax
KaHaJIOB KPYTJIOrO U HEKPYTJIOr0 NONEPEYHOTIO CEYEHUS.

8. Opranu3zaiusi TeYeHUH BO BXOJHBIX (HAYAIbHBIX) ydYacTKaxX KaHaJIaX Kak
METOJT MHTeHCU(DUKAIINN TETIJIONepEIavH.

0. [TonsiTue snepreruyeckas 3pPeKTUBHOCTB.

10. CHmKeHue  TUIpOJAMHAMUYECKOTO  COMPOTHBJIEHHUS B  KaHallax ¢

UHTEHCU(UKAMed KaK METOJ TOBBIIIEHUS 3HEpreTudeckol 3(hQexKTuBHOCTH
TEIUIONEPENAIOIINX CUCTEM.

11. OcoOeHHOCTH TEYeHUsT M TeIUIooOMeHa B KaHajllax C OTPBIBOM U
IPUCOCINHEHUEM ITOTOKA TETUIOHOCUTEIIS.

12. JlokanpHBIE TUAPOAMHAMUYCCKUE XApPAKTEPUCTUKH TMPH  IONCPEUHOM
00TEKaHWH TETUIONEPEIAtOIINX KaHAJIOB.

13. JlokanmbHas TEII00TAa4a Ha TOBEPXHOCTH ITOTIEPEYHOOMBIBAEMOTO KaHaa.
14. TpaguuoHHBIE KOMIIOHOBKH MYYKOB TPYO «KOPHJIOPHBIC» M «IIaXMaTHBIC».
XapakTep 00TeKaHUsI B 0COOCHHOCTH TEIIOTHAPOAMHAMHYCCKUX IIPOIIECCOB.

15. Tenootnaua w® TUAPOOUHAMUYECKOE COMPOTUBICHUE TIPH  TEUYCHHSIX

TETUTOHOCHUTEISI B MEXKTPYOHBIX KaHadax TpyOHBIX mydkoB (HopmaTuBHBIN MeTO).
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16. HerpaaunuoHHble KOMIIOHOBKH ITYYKOB TpPyO, OCOOEHHOCTH TEYEHUS W
TEMI000MeHa B ITydKaX «KoH(}y30pHO-1udPy30poro» Trma.

17. JlokanpHasi TETJIOOTAa4a BAOJb MEPUMETpa MpU OOTEKaHWU TPyO B IMydKax
«H3BUIIMCTOTO» THUIA.

18. JlokanpHOe pacrpeaeneHre OBEPXHOCTHOTO TPEHUs MPH OMBIBAHUU TPYO B
nydkax «au¢@dy30pHOro» Tura.

19. JlokanbHOE CTAaTUYECKOE JaBJIECHUE Ha IMOBEPXHOCTH TpyO B MydKax
«KOH(Y30pHOI0» THUIA.

20. JlokanbHasi TEIUIOOTAAauYa BIIOJIb MEpUMETpa NpHU OO0TEeKaHUM TPYO B MydKax
«KOH(Y30pHOT0» THUIA.

21. JlokanpbHOE€ TpeHHWE Ha TOBEPXHOCTH TPyO B TMyYKaX <KOPUIOPHO-
b y30pHOTO» THIIA.

22. JlokanpHas TEIUIOOTAa4Ya TPYO B IMyUKaxX «KOPUAOPHO-IUD(Y30pHOTO» THUIIA.
23. ['mpponuHaMUYeCKOe  COMPOTHUBIICHHE  IMYYKOB  TPYyO  «KOH(Y30pHO-

¢ Gy30pHOT0» TUTIA B CPABHEHUH C COMTPOTUBICHUEM TPAJAULIMOHHBIX ITyYKOB.
24. Cpennsisi TEIIOOTAaYa MY4YKOB TPyO «KOH(Y30pHO-AH(PQPY30pHOTO» THMA IO
CPaBHEHUIO C TEIJIOOTAA4YEH TPaAUIMOHHBIX TYYKOB.

Kpurtepumn oueHku:

MuHumajibHOe Yiciio 0aIJIOB — S 0a/VIOB BBHICTABIISIETCS IIPU HEIOCTATOYHOM
CTETICHU PACKPBITHS TEMBI B XOJAE CBOETO BBICTYIUICHUS, NMPUBEICHUS HEUYETKHX
apryMEHTOB W HE BIIOJIHC aKTHMBHOE ydYacTHE B JUCKYCCHHU IO MpobiieMe, KoTopas
ObL1a pacKphITa B XOIC IOKJIaa.

MaxkcumanbHoe yrciio 6auioB — 13 6aJIJIOB BBICTABJISCTCS MPH MOJHOLICHHOM
PACKPBITHH TEMBI B XOJI¢ CBOCTO BBICTYIUICHHUS, MPUBEIACHUS YCTKUX apTyMCHTOB H
JI0OKa3aTeIbCTB, a TAaK)Ke aKTUBHOE Y4acTHEe B JUCKYCCHH T10 MpooiieMe, KoTopast Oblia
pPacKpbITa B XO/€ JOKIJIa/a.
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MuHuCcTepCTBO HAYKH | BBICIIEro 0Opa3oBaHus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUA HHCTUTYT (rmnan)
beneparTbHOTO TOCYAAPCTBEHHOTO 0F0PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHUS
BBICIIET0 00Opa30BaHUs
«Ka3aHCKMI HalMOHAJIBHBIN UCCIIEIOBATEICKAN TEXHOJIOTHUECKUN YHUBEPCUTET»

@Daxynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u Haumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadoOTKm»
(naumenosanue)

KoMiuiekT 3agannii 1Jis KOHTPOJIbHOI padoThI

IO JUCIHUIIIMHE «OpraHu3amnus AesITeIbHOCTH M JOKYMEHTAIMS PEMOHTHO-

MCXAHHNYCCKHUX CJ'IV)K6 Hed)TeXI/IMI/ILICCKOFO IIPpCAIIPUATHUA?
(HaMMeHOBaHKE JUCIMILIUHBI)

KontponpHast paboTa BKJIIOYAeT TOJBKO OAHY 3amady. CTyAeHT pemiaeT 3Ty 3aaady B
COOTBETCTBUE C 3a/JIaHHBIM BapuaHTOM. [lJis Bcex BapHaHTOB JaeTcs €IUHOE 3ajJaHue. BapuaHThI
onpenensrorcss mo tadmure 1. Kaxaplii BapuaHT mpenmojiaraeT pacueT OJHOTO XOJIOIWIBHHUKA.
[TapaMeTpbl CTaHIAPTHBIX XOJIOJMILHUKOB 3a/IaHbl B TAONIHUIIE 2.

Jns oxyaxkJaeHus: AUCTUJUIMPOBAHHOM BOAbBI OT TeMmeparypbl Tir 10 Temmeparypbl Tor
WCIIONIb3YETCSl CTAHJAPTHBIM OJHOXOJOBBIN XONOJWIBHUK, MMapaMeTpbl KOTOPOTO 3a/JaHbl B
tabsuie 2. MaccoBbiii pacxoa Bojabl coctaBisgeT G =2 kr/c. OXJaXJaloliM arcHTOM SIBIISICTCS
TEXHUYECKas BOJA, HarpeBaromascs ot temmeparypbl Tiy g0 Temmeparypel Ta. Matepuan TpyO
terooomMenHuka — Cranp 20: koadduiment Temtonpooanoctu cranmu | = 46,5 Bt / (M * rpan).
MaccoBast TeII0eMKOCTb BOAIbI paBHa ¢, = 4180 JIx/kr.

B koHTpONBHOM paboTe Ui 3aJaHHOTO BapHaHTa TpeOyeTcs:

1) paccunTaTh HHTCHCUBHOCTD TEIUIOOOMEHA MO CXEME MPSMOTOKA,;

2) paccuuTaTh HHTEHCUBHOCTH TEIUIOOOMEHA IO CXEME MPOTUBOTOKA,;

3) onpenenuTh Ha CKOJIBKO TPOICHTOB YBEJIMYMBACTCS WHTEHCHBHOCTH TEIUIOOOMEHA TMpH
nepexo/ie OT MPSIMOTOKA K IPOTHBOTOKY;,

4) paccunrtaTh 3 (HEKTUBHOCTH TEIUIOOOMEHA 0 CXEMeE TPAMOTOKA,

5) paccuutath 3 HEKTUBHOCTH TEIUIOOOMEHA MO CXEME MPOTUBOTOKA,

6) onpeeTuTh Ha CKOJIBKO MPOIIEHTOB yBeauuuBacTcs 3(G(EKTHBHOCTH TEIJIOOOMEHa MpHU
nepexo/ie OT MPSIMOTOKA K IPOTHBOTOKY .

7) ompeaenanTh, HAa CKOJILKO TPOICHTOB YMCHBIIUTCS HHTEHCHBHOCTH TEIUIOOOMEHA H
3¢ (EeKTUBHOCTh XOJIOAWIBHUKA, €CJIM U C BHYTPEHHEH, U ¢ HapyXHOH CTOpOH TpyObl 0Opa3yroTcs
3arpsA3HEHUS TOJIIIMHOM M0 1 MM, TEIJIONPOBOIHOCTL KoToporo paBua 0,5 JIx/krc.

Tabnuna 1. MicxonHble faHHBIC 1J11 BADUAHTOB 3aJaHUI

Ne Bap T1r Tor Tix Tox ai as
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
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5 92 52 14 41 6 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 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 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
Tabmuua 2. [TapameTpsl KOKYXOTpyOUaThIX XOJIOAUILHUKOB
Ne Bap | D koxyxa, | dtpy0, | Yucmo tpy6 | Jnmua TpyoO, IToBepxHOCTB
MM MM M TerooOmena, 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
8 800 252 465 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

KonuecTBEeHHOM XapaKTEPUCTUKOW 11 WM3MEpPEHHs Mpolecca IEepeHoca SBISIETCA €ro
WHTEHCUBHOCTb. VIHTEHCUBHOCTH IEpeHOCa paBHA OTHOILIEHUIO CKOPOCTHU IpoIecca MepeHoca K
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reOMETPUYECKOMY Pa3Mepy TOro oObeKTa (ammapara WM €ro 4acTH), B KOTOPOM MPOTEKAET ITOT
nporecc.

HHW! = VnepeH
00b
Jlj11 MaccooOMEHHOTr 0 anmnapara:

Ko - Bo mpoaykmuu 3a yac
UnmMaccoobm = POAYKH ,

OO0vbewM amnmapara

Hanpumep, 1200 (kr/uac) / v,
J1J1s TerIo0OMEHHOT O anmapara:
Kou - Bo TTemu 3a yac

UnmTennoobm = — ,
[Tnomaap TTEMI000MHHOM MOBEPXHOCTH

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

Takum o00pa3oMm, HHTEHCHU(HKAIMSA TEIUNIO- U MAaCCOOOMEHHBIX MPOIECCOB COCTOUT B
TIOBBIIIICHUHM YUCIICHHOTO 3HAYCHUSI UX MHTCHCHBHOCTH. M3 dopmyisl (1) criemyer, 9TO MOBBICUTH
MHTCHCHBHOCTb IPOIECCa MOXKHO JABYMSI CIIOCOOAMH:

- IPU OJIHUX TEX JKE FEOMETPUYCCKUX pa3Mepax arrmapara yBeJIHIUTbh CKOPOCTh MPOIIECCa;

- 00ecneYnTh MPEKHIOK CKOPOCTH MPOLIECcca MPU MEHBIINX T€OMETPUICCKUX pa3Mepax.

Kpurepuu oueHku:
KpuTepuii onieHKH MaKCHUMAJILHBIM YHCJI0M 0aJ1J10B - 13
Brimonaens!l Bce TpeOoBaHUS 3amaHus K pabore. PacdeTHple CXEMBI, SMIOPHI

MOCTPOEHBI MPABUIBHO C COONIIOJIEHHEM MaciiuTada u npaBui odopmiieHus. PacueTs
BBITIOJTHEHBI C JIOCTATOYHOM CTENEeHbI0 TOYHOCTU. [loka3zaH BBIBOJI pacyETHBIX
dbopmyn. UYwucnoBeie BeaUYUHBI B (POopMysax COMNPOBOXKIAIOTCA €IUHHUIIAMU
u3MepeHuit. Hayn enuauiiaMmyu u3MepeHuil BBITIOJIHEHBI MPaBUIIbHBIE TTpeoOpa3oBaHus.
KpynHbie 1 Menkue 4uciaoBble BEIMYMHBI MIPEACTABICHBI B MOKa3aTeabHON dopme —
MaTeMaTUYECKHUE JIEHCTBUS HaJl HUMU BBITIOJIHEHBI 0€3 OIIHOOK.

Kputepuii onenku Ha 9 6a.1,10B:

Brimonaensl Bce TpeOoBaHUS 3adaHus K padbore. PacdeTHple cXeMbl, SMIOPHI
MOCTPOEHBI MPABWIBHO, HO ¢ HEOOIBIIMMH HAPYIICHUSIMU B MPaBHIax 0QOPMIICHUS.
PacueTsl BenmMunH MeCcTaMM HE JOCTUTAIOT JOCTATOYHOW CTEMEHU TOYHOCTU. meroTes
HEOOJIBIITNE OTPEXH B BBIBOJIC pacUETHBIX (popmyit. UnCIOBBIE BEMUYUHBI B (popMyax
CONIPOBOKJIAIOTCA €IMHUIAMUA HM3MepeHHMi. He Hax BcemMum enuMHHMIIAMU H3MEpPEHHU
BBHITIOJTHEHBI MPaBWIbHBIE MpeoOpa3zoBanusi. KpymnHbie U METKHE YHUCIOBbIE BETUYMHBI
HE BCErjJa MpeAcCTaBiIEHbl B TMOKa3aTelbHOM (opMe — TIpU  BBINOJHEHUH
MaTeMaTUYeCKUX JIEUCTBUUA HaJ HUMHU HCHOJb3yeTcs  (opmar uwucen ¢
(UKCHUPOBAaHHOM 3aIATOM.

Kpurepnii ouenku Ha 5 0a/110B:

Brimonneno ve menee 60% tpeboBanuii 3aanus K pabore. PacueTHbie cxembl,
3MIOPHI MOCTPOCHBI TMPABWIBHO, HO C CYIIECTBCHHBIMH HApYIICHUSIMH TIPaBHII
odbopmiieHus. [Ipu npoBeieHNM pacyeTOB UMEIOTCS CYIIECTBEHHBIC TTOTEPH TOYHOCTH
BenuuuH. [Ipu BBIBOJIE pacueTHBIX (PopMys JOmyIIeHbl HeKOTophie ommoOku. He Bce
YUCJIOBBIC BEIMYHMHBI B (OpMyIax CONPOBOXKIAOTCS €IUHUIIAMH H3MepeHmil. He
BCErJa HaJ CAUHWIIAMH W3MEPEHUM BBITIOJHEHBI IIPaBHIIBHBIC IIpeoOpa3oBaHUs.
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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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