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IIepeyeHb KOMIIETEHIUI ¢ YKa3aHHEM ITANOB UX (POPMUPOBAHUSA

OIIK-2 Crioco0OeH uCrnoib30BaTh MaTeMaTuieckue, pusndeckue, PU3nKo-XuMHUIECKUe, XUMUIECKIE METOIbI JUIS PEIICHHS 3a1a4
npo¢eCcCUOHaTBLHON AeSTEIbHOCTH
OIIK-2.1 3naer mareMaruyeckue, puzndeckue, (GU3NKO-XUMUUIECKUES, XUMHUIECKHE METO/IbI JJIs PEIICHUS 3a/1a4
npodecCUuoHaIbLHOMN AeSTEIbHOCTH
OIIK-2.2  VYmeer UCTIOIB30BaTh MaTeMaTHIECKUE, PU3NIecKre, GU3NKO-XUMUICCKUE, XUMUUYECKAE METOJIBI JIJIS PEIICHUS 3a/1a4
npodecCuoHaIbHON AeATEILHOCTH
OIIK-2.3 Bmageer MareMaTu4ecKUMH, (GPU3UICCKUMU, PUZNKO-XUMHUICCKUMHU, XUMUYCCKUMHU METOIaAMH JUTsSl PEIICHHMS 3a1a4
podeCCHOHATBHOMN NESITEIHPHOCTH
Dransl GOPMUPOBAHHUS KOMITETEHIINH
Nunexc (bopnup 1 HaunmenoBanue
(yxazatb Bce Tembl u3 PI1JT)
IIpaktrueckue | JlabopaTtopHbie Kypcosoit OLIEHOYHOTI'O CPENCTBA
KOMIIETEHIINU Jlekn p patop yp 1 pel
3aHATHUS 3aHATHUS POCKT
OIK-2.1 Tema 1, Tema 1, Tewma 1, i KoHcmekT eknuii, TeTpajib ¢ PeICHHBIMU 33J]a4aMH, TECT, OTYET
) Tema-2 Tema-2 Tema-2 110 JIabOpaTopHOM paboTe, TECT
OIIK-2.2 Tema 1, Tema 1, Tema 1, i KoHcnekT nekuuit, TeTpajib ¢ pelieHHbIMU 3a/1a4aMU, OTYET I10
' Tema-2 Tema-2 Tema-2 nabopaTtopHoO# pabore, pedepar
OIK-2.3 Tema 1, Tema 1, Tema 1, KoncnekT sekunii, TeTpaab ¢ pelICHHbIMU 33/1a4aMH,
) Tema-2 Tema-2 Tema-2 KOHTpPOJIbHAs paboTa, OTYET 1o JabopaTopHOil padoTte, pedepar




Ilepeuens ouenounvix cpeocme no oucuyuniune (Mooynio)

Ha3zBanue Hluartason ouetok Koui-Bo Bcero
MUH — MaKC

Jlexu 1 7 7

[IpakTnueckue 3aHsATUSA 2 7 14

JlaGoparopnas pabora 35 4 14
Pedepar 5-13 2 10-26
CobecenoBanue 5-13 1 5-13
KontponpHas pabora 5-13 1 5-13
Keiic-3amaua 5-13 1 5-13




IIkanxa oneHuBaHuA

Mudposoe
BbIPa;KeHHE

Beipakenue B
0aJIax:

CioBecHoe
BbIpajKeHHe

Kputepun onieHKN HHAUKATOPOB JOCTHKEHMS NPH (popMe KOHTPOJIS:

3adeT ¢ OEHKOM

87-100

OTianyHO

OneHka «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COAEpKaHWE Kypca OCBOEHO ITONHOCTHIO,
0e3 mpoOenoB; HCYEPNBIBAIOLIE, MOCIEAOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT Marepuan;
CBOOOJIHO CIIpaBIsieTCSl C 3ajadyaMH, BONPOCAMU M JPYTHMMH BUAaMU TPUMEHEHHS 3HAHUWI, HUCIONB3yeT B
OTBETE JOIMOJHUTEIbHBI MaTepHall BCE NMPEAYCMOTPEHHBIE NMPOrpaMMON 3aJaHusl BBINOIHEHBI, KAY€CTBO MX
BBITIOJTHEHHUST OLIEHEHO YHUCIIOM 0aiioB, OJM3KUM K MakCUMallbHOMY; aHaJH3HPYET MOJyuYeHHBIC Pe3yIbTaThl;
MPOSIBIISIET CAMOCTOSITEIbHOCTh PU BBHITIOJIHEHUH 33]TaHUN

74 - 86

Xopo1o

OrneHka «XOpPOIIO» BBICTABISETCS CTYIEHTY, €CIH TEOPETHYECKOe COJEepKaHHe Kypca OCBOCHO ITOJHOCTHIO,
HEOOXOMMBIE IPAKTHIECKIE KOMITETEHIINA B OCHOBHOM C()OPMHPOBAHEI, BCE MPETyCMOTPEHHBIE TPOTPaMMOM
o0OyueHus1 yueOHbIC 3aJ]aHus BBIMTOJHEHBI, KAYECTBO UX BBIMOJIHEHUS JOCTAaTOYHO BhICOKOE. CTYNIEHT TBEpJ0
3HaeT MaTepuall, FPaMOTHO U MO CYIIECTBY MU3JIaraeT e€ro, He JOIMyCKasl CyIIeCTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOIIPOC.

60-73

VYV oBnerBopu
TEJIHHO

Onenka «yZOBJIETBOPHUTEIHHO» BBICTABISIETCS CTYAEHTY, €CIIH TEOPETHYECKOE COJIEpyKaHHe Kypca OCBOEHO
YaCTUYHO, HO MPOOEIBl HE HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAyCMOTPEHHBIX MPOrpaMMOil
3aJaHdi BBIOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IPU OTBETE Ha MOCTAaBJICHHBIM BONPOC CTYACHT JOIYCKaeT
HETOYHOCTH, HEJOCTaTOYHO IMpaBHIbHBIE (OPMYITUPOBKH, HAONIONAIOTCS HAPYIIEHHUS JIOTHYECKOW
MOCJIEAOBATENIbHOCTH B U3JI0KEHUH TPOrPaMMHOT0 MaTepHaa.

Hwoxe 60

Heynosnersop
UTEIBHO

OneHka <«HEyJIOBIETBOPUTENBHO» BBICTABISIETCA CTYJEHTY, €CIM OH HE 3HAaeT 3HAYUTENbHOW dYacTu
MPOrpaMMHOI0 MaTepualia, JOMYCKaeT CYLIeCTBEHHbIC OMIMOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSMH
BBINOJIHSIET IPAKTHYECKHE pabOThl, HEOOXOAMMBIE INPAKTUYECKHE KOMIICTEHIMM HE C(OPMHPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMOil 00y4YeHHUs! y4eOHBIX 3aJaHWii He BBIIOJHEHO, KAaueCTBO HX
BBINOJIHEHHUS OLICHEHO YHMCIIOM 0aJlIOB, OJIN3KUM K MUHUMAJIbHOMY




KpaTKaH XapaKTEPUCTUKA OICHOYHLIX CpEACTBA

Ne |Haumenos KpaTkas xapakTepucTHKa OLEHOUYHOTO CPEACTBa [TpencraBienue
n/m| aHue OLIEHOYHOTO
OLICHOYH. cpenctsa B ¢poHIe
CpeJICTBa
1 |[Jlabopato |IT0 BUA yueOHOI paboOThI, IIENIBIO0 KOTOPOil ABseTCs n3ydyenue |(Temsl
pHas (uccnemoBaHme, MI3MEPEHUE) XapaKTEPUCTHK JIAOOPATOPHOTO  [JTA0OPATOPHBIX
pabota 00BeKTA. pabor,
Henp nabopaTOpHBIX 3aHATHI: OCBOCHHME N3y4aeMOM YUYEOHOH |KOHTPOJIbHBIE
JTUCIUIIMHBL; TPUOOPETeHNE HABBIKOB MPAKTUYECKOTO BOIIPOCHI 10 TEME
NPUMCHEHHS 3HAHUH Y4eOHOM AUCIMIUTMHBI (TUCIUILINH) C nabopaTtopHoOit
MCIIOJIb30BaHHEM TEXHHYECKUX CPEJCTB U (MITH) 000pyI0BaHuUs |pabOThI, BOIPOCHI K
KOJUJIOKBUYMY
2 |[Ipaktuue |B xome mpakTHUeCKUX pabOT CTYIEHTHI OBIAIEBAIOT yMEHUSIMHE | Tembl
CKoe M0JIb30BaThCs padOTaTh C HOPMATUBHBIMU JJOKYMEHTAMHU U MPaKTUYECKHUX
3aHSATUE |MHCTPYKTHMBHBIMU MaTe€puajaMu, CIPaBOUYHUKAMU, COCTABISTh |3aHSATHUH;
TEXHUYECKYIO JOKYMEHTAIUIO; BBIMOIHATh YEPTEKHU, CXEMBI,  |KOHTPOJIbHbIE
TaOJIUIIBI, PelIaTh Pa3HOTO POJia 3a7a4H, 1eJaTh BBIYUCICHUS, |BOMPOCHI U 3aJaHUS
OTIpEeeIIATh XapaKTEPUCTUKH PA3TUYHbIX BELIECTB, OOBEKTOB, |10 TEME
siBieHui. Llenb npakTHuecKux 3aHATUN 3aKITI0YaeTCs B IIPAKTUYECKOIO
BBIPAOOTKE Y CTY/ICHTOB HaBBIKOB MIPUMEHEHUS TIOJYYCHHBIX  |3aHATHUS
3HAHMI IS PEIIeHUs TPAKTUUECKHX 3aJ1a4 B MPoLecce
COBMECTHOM JI€ATEIbHOCTH C NPENOIaBATEISIMHU.
3 |Keiic- [IpobnemHoe 3a1aHue, B KOTOPOM 00y4JaroLeMycs IpeaaratoT |3aianust JUis
3a/a4ya OCMBICJIMTD PealIbHYI0 NPOPECCHOHATbHO-OPUEHTUPOBAHHYIO  |pelIeHHs Keiic-
CUTYAIMIO, HEOOXOIUMYIO JUIsl PELIeHUs JAHHOW POOJIeMBbl. 3a/1a4u
4 |Kontpoas [CpeacTBO MPOBEPKH YMEHUN MTPUMEHATD MOTy4YeHHbIe 3HaHus  |KomruiekT
Has JUTSL pellieHUs 3a/1a4 ONPEIeIEHHOTO TUIIA IO TEME WU KOHTPOJIbHBIX
pabota pasneny. 3aJIaHHM 110
BapHaHTaAM
5 |PacuetHo- [CpeacTBO MPOBEPKU YMEHUN IPUMEHSTD MOTyYeHHbIC 3HaHusA |KoMIUIeKT 3aanuii
rpaduyec |1o 3apaHee ONpeeIeHHOW METOAMKE /ISl PELICHNUS 3aa4 WM  |JUIS BBITIOJTHEHUS
Kas 3aJJaHUH 110 MOJTYJIIO WU TUCHUIUIMHE B LEJIOM. pacudeTHo-
pabota rpaduuecKoit
paboThI
6 |Pedepar |[IpomykT camocTosTenbHOU PabOTHI CTYICHTA, Tewmbl pedeparon
MPEJICTABIISIONINI cOO0M KpaTKoe U3NI0KEHUE B TUCHbMEHHOM
BU/IE MOJTYYEHHBIX PE3YJIbTaTOB TEOPETUUECKOTO aHAIN3a
oIpe/ieICHHON HaydHO! (y4eOHO-HCCIIe0BATEIbCKOM) TEMBI,
I7le aBTOP PACKPBIBAET CYTh UCCIIEYyEMOI MpoOIeMBI,
NPUBOJIUT PA3TUYHbBIE TOUKU 3PEHUS
7 |CobecenoB|CpeacTBO KOHTPOJISI, OPraHM30BAaHHOE KakK crienraibHas 0ecena |Bompock mo
aHue npenoAaBaTelis ¢ 00y4YarouMMCs Ha TEMbI, CBSI3aHHBIE C TemMam/paszzenam
U3y4aeMOoH TUCUUIUIMHOMN, U PACCUNTAHHOE Ha BBISICHEHUE JACIIUATIITAHBI
o0beMa 3HaHUM 00yUaroIIerocs Mo ONpeIeIEeHHOMY pa3zeny,
Teme, mpodaemMe U T.11.
9 |Tecr Cucrema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TTO3BOJISIOIAs DoH TECTOBBIX

ABTOMATH3UPOBATh MPOIIEYPy U3MEPEHUS YPOBHS 3HAHHIA U
YMEHHI 00yJaronerocs.

3aJaHui




HIkana oneHUBaAHUA
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Beipaxkenue B
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CioBecHoe
BBIpajKeHHe

KpuTepum onleHKN 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, BONPOCAMU M JPYTMMHU BHUJaMU NPUMCHCHHS 3HAHUWI; HUCIOIB3YyeT 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 BOMPOC CTYJICHT JOIMyCKaeT
HETOYHOCTH, HEJOCTaTOYHO IMpaBHIbHBIE (OPMYIUPOBKH, HAOIIONAIOTCS HApPYHICHHS JIOTHYECKOU
TTOCJICTOBATEIFHOCTH B U3JIOKCHUH MTPOTPAMMHOTO MaTepuraa.

Hwxe 60

Heynosnersop
UTEIBHO

OrneHka <«HEYyJIOBIETBOPUTENIbHO» BBICTABISETCS CTYNEHTY, €CIM OH He 3HAeT 3HAuYMTeNbHOW 4YacTd
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, KAueCTBO WX
BBINOJIHEHHUS] OLICHEHO YHCJIOM 0aJUIOB, OJIN3KUM K MUHUMAJIbHOMY




MuHuCcTepCTBO HAYKH | BBICIIEro oOpa3oBanus Poccuiickoit denepanuu
HwxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (ritna)
benepanbHOrO TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@Dakyremem ___MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hampasnenne mnonaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye Mpoiecchl B

XUMHUYECKOHN TCXHOJIOT'HUH, OMOTEXHOJIOTUH U Hed)TeXI/IMI/II/I»
(k00 u nHaumenosamnue)

[Mpoduns/mporpamma; _ «MalllMHbI U anmapaThl XUMUYECKUX IPOU3BOICTBY
(raumenosanue)

111 00YYaIOIIMXCs IPELlyCMOTPEHO NMPOBEACHUE Ta00PATOPHBIX 3aHITHH.

JIaGopaTopHble 3aHATHUS MO JUCHUIUINHE MPOBOIATCS B CIICIUATBFHO 000PYAOBAaHHBIX
1a0opaTopusiX C€ TNPUMEHEHHEM HEOOXOAMMBIX CpPEICTB OO0y4deHHs: JabopaTOPHOTrO
o0opyaoBaHus, 00pa3LoB Ul HCCIEI0BaHUI, METOANYEeCKUX mocoduit. Llens mposeneHus
1a00paTOpHBIX PaboT - MPAKTUYECKOE OCBOCHUE TEOPETHUECKUX IMOJIOKEHUH JIEKIIMOHHOTO
MaTepuasia, a Takke BbBIpaOOTKAa CTYIEHTaMU OIPEAEJICHHbBIX YMEHUH U HaBBIKOB
CaMOCTOSATEIBHOTO SKCIIEPUMEHTHPOBAHHS.

JlabopaTopHnas padora Nel.

J{McKpeTHas IEpPOX0BATOCTH B (pOPMeE MONEPEYHOM HAKATKH TPYO
(mema nabopamopnoit pabomor)

Paboma nposodumcs 6 hopme cpagnumenbHo2o anHanu3a 6IUAHUAL PATUYHBIX NAPAMEMPOs
NONEPEeYHOU HAKAMKU MpYObl HA OCHOBE PACYENO8 ¢ NOMOWbIO MAOIUYHO20 NPOYeccopa no
U3BECMHOU _MameMamu4eckol Mooenu U nociedyrouel suzyaiusayuell pe3yibmamos 8
epaghuyeckoii hopme.

1) TpUBOAATCS W TMOSCHSIOTCA TEOPETUUECKHE AaCIHEKThI, PACKpPBIBAIOIINE CYTh
71a0opaTopHOii pabOTHI;

2) maetcs mpuMep, pelieHHs 3a1a4n, aHAJIOTHYHOM 3a/1a4e, MOCTaBJICHHON B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS IS BBIOJHEHHUS JTaOOPaTOPHON paboThI;

4) npe ytaraeTcs IpUMepHasi CTPYKTypa 0T4eTa o jJadbopaTopHoii pabdore;

5) npuBOAATCS KOHTPOJIbHBIC BOMPOCHI K 3allUTE OTYETa 10 pabore.

JlaGopaTtopHasi paGora Ne2. UnTeHcuuKanms ¢ NOMOLIbLI0 BHYTPeHHel AuadparMmbl
(mema nabopamopnoii pabomul)

Paboma _nposodumcs 6 _hopme cpasuumenvHo2o anaiuza_GausHus_pasiuyiblX napamempos
eHympennel_ouagppazmvl, NOMEUWEHHOU 8HYMPb mpyodbl HA_OCHO8E pPACYemo8 _C_NOMOULbIO
MAabIUYHO20 _NPOUeccopa Nno _U36eCMHOU _MAMeMamu4eckou _Mooelu U __nocieoyouel
suU3YaIU3aAYUEl Pe3VIbmamos 6 2papuueckou popme.

1) npuBOAATCS ©  TMOSCHSIOTCS TEOPETUYECKHE AaCMeKThl, pPACKPHIBAIOIIAE CYTh
nabopaTopHoii paboTHI;

2) nmaetcs nmpuMmep, pelieHUs 3a1a4u, aHAJIOTUYHOH 3a/1a4e, MOCTABJICHHON B
nabopaTopHoii paboTe;




3) NpUBOAATCSA METOAMUCCKUEC YKa3aHUsI IS BHIIOJIHCHHS J1a00paTOPHON paboThI;
4) npejutaraeTcs NpUMepHasi CTPYKTypa 0T4deTa 1o jJabopaTopHOii pabore;
5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3alllUTE OTYETA 110 padoTe.

JlaGopaTopHas padora Ne3.

Buusinue pj1erMoBOro 4ucJia Ha YUCJIO0 CTyNeHel peKTU(PUKAIMA
(mema nabopamopnoii pabomuol)

Paboma nposodumcs 6 gopme uucieHno2o MoOeruposanusi ¢ Ueiblo U3V4eHus IUsiHUS
@reamo6020 uucia Ha UHMEHCUBHOCMb Npoyecca PeKmu@ukayuu, Ha OCHO8e PACHemos ¢
HOMOWbIO  MAOAUYHO20 NPOYeccopd NO  U3BECHHOU MamemMamuyeckon Mooeiu U
nocnedyrowell susyaiusayueli pe3yibmamos 6 epaguyeckou gpopme..

1) npuBOAATCS © TOSCHSIOTCS TEOPSTUYECKHE AaCMEKThl, PACKPBIBAIOIIAE CYTh

nabopaTtopHoii paboTHI;

2) maetcs mpuMep, pelicHHs 3a7a4uk, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHON B

nabopatopHoii paboTe;

3) NpUBOAATCS METOAMUCCKUEC YKa3aHUsI IS BHIIOJHCHHS J1a00paTOPHON paboTHI;

4) npejytaraeTcs NpUMepHasi CTPYKTypa 0T4deTa 1o jJabopaTopHOi pabore;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3al[UTE OTYETA T10 padoTe.

JlabopaTopHas pa6ora Ned. TpexMmepHoe MOIeTUPOBAHUE TUCKPETHO IEPOXOBATOCTH
(mema nabopamopnoii pabomut)

Paboma nposodumcsi ¢ nomowbto UHCIMPYMEHMOE MPEXMEPHO20 _MOOEIUPOBAHUsL 6 _CPeoe
CAD-npocpammul ¢ nocneoyrowum __opmuposarnuem _meepooill _Konuu ___obvekma
npoexkmuposarus uz ABC-nracmuxa ¢ nomowwio neyamu Ha 3D-npunmepe.

1) npuBOAATCS ©  TOSCHSIOTCS TEOPETUYECKHE AaCMEKThl, PACKPHIBAIOIIAE CYTh

nabopaTopHOii paboTHI;

2) maeTcs mpuMep, pellieHns 3a0a4n, aHAJIOTHIHOM 3a1a4e, MOCTaBICHHON B

naboparopHoii paboTe;

3) npUBOAATCSA METOAMYCCKUE YKa3aHUsI IS BHIIOJIHEHHS 1a00paTOPHOU paboTHI;

4) npejutaraeTcs IpUMepHasi CTPYKTypa 0T4eTa 1o JabopaTopHOii paboTe;

5) npuBOAATCS KOHTPOJIBLHBIC BOMPOCHI K 3aIlUTE OTYETa 10 paboTe.

Kpurepun oueHku J1ad0paTopHbIX padoT

[Tpu moaroToBKe K 1abopaTopHO# padoTe mo aucuuIuinHe «COBPEMEHHBIE MPOTPAMMHEIE
KOMIUICKCHI JUTs pacueTa 000pPYJIOBAHUS CTYICHT JOJDKEH BBITTOIHUTH CICIYIONINE BUIBI

pabor:
MunumaibHbli | MakcuMaJIbHBIA
Buasbi pador
BN 0aJyn
CamocrosTenbHas IpopadoTKa
TEOPETUICCKOTO MaTepraia K J1abopaTopHOn 0,7 0,7
pabote
O3HaKoMIIEHUE C YCTaHOBKOH, MpUOOpoM,
METOMKOW BHITIOJTHEHUS 1a00paTOpHOU 0,7 0,7
paboThl
BrimonHeHne Heo0X0IMMOTO YKCIIEPUMEHTA 0,7 0,7
O06paboTka pe3yabTaTOB HCCIIEIOBAHMS, 07 07
NOCTPOECHHE IPAPUKOB ’ ’




Ananus PE3YJIbTAaTOB UCCIICAOBAHNA U BBIBO

0,7 0,7
o padote

HUTOTO: 3,5 3,5

Takum oOpa3zoMm, kaxmas maboparopHasi paboTa OIIEHMBAETCS MUHHUMYM B 3,5 Oain,
MakcumyM B 3,5 6ani. Ilocne BBIOJHEHUS BCeX pabOT pacCUMTHIBACTCS UTOTOBBIM 0asuT 1Mo
JTAHHOMY OLICHOYHOMY CPEJCTBY, KaKk CyMMa I10 BCeM JIa0OpaTOPHBIM paboTaMm.



MuHucTepcTBO HayKu U Beiciiero oopazoBanus Poccuiickoit @enepanuu

HiokHeKaMCKH XUMUKO-TEXHOJIOTHYCSCKHI HHCTUTYT ((hrnan)
dbenepaabHOTO rOCYIapCTBEHHOTO OIO/IKETHOTO 00pa30BaTEILHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCKuil HAIMOHATLHBIN UCCIIEIOBATEIbCKHIA TEXHOJIOTUICCKUI YHUBEPCUTET»

VY4eOHBIM IIAaHOM IO HANPaBICHHUIO MOATOTOBKM MaructpoB: 15.04.02 «TexHoIOTHYECKHE

MAaIWHbI u
o0opyioBaHue»

(k00 u naumenosanue)

[Mpoduns/nporpamMma; _ «XUMHYECKOE MAIITHHO- U alMAPATOCTPOCHUE
(raumenosanue)

111 O0YYaIOIIMXCS IPETyCMOTPEHO NMPOBEACHUE MPAKTUYECKUX 3aHATHUH.

OOyuaromuMmcs MpeUIaraloTcsi pa3HOypOBHEBBIE 33/1a4H U 33J]aHUsl PEKOHCTPYKTHBHOTO
YPOBHS, TMO3BOJIIIOIIME OLEHUBaTh W  JUAarHOCTUPOBATb YMEHHMS  CHUHTE3UPOBATh,
aHAJM3UPOBATh, 0000IMATh (PaKTUUECKUN M TEOPETUUECKUN MaTepuasl ¢ (pOpMyIHpOBAHHEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBIIEHUEM NMPUYNHHO-CIICICTBEHHBIX CBS3CH.

3ananue 1 YpaBHeHns Teruio- u maccooOmMena. Kpurepuu nogo6usi mpoueccos.
IlocTpoeHue MmaTeMaTH4YeCKHX MOjieJiel MPoIeccoB B KpUTePUAJIbHOM (opme.
1) IpUBOASATCS U MOSICHAIOTCS TEOPETUICCKUE ACTIEKThI, PACKPHIBAIOIIHE CYTh TEMBI;
2) maetcs mpuMep, pelicHHs 3a/1a4u, aHATIOTUYHOH 3a/1a4e, MOCTaBJICHHOW B 3a[aHUH;
3) npuBOAATCS METOAMUCCKUE YKa3aHUsI IS PCIICHUS 3a1aHNUS;
4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

3aganne 2 Cnocodbl pacyeTa MHTEHCMBHOCTH M 3(p(P)eKTHUBHOCTH TeMJIO0OMEHHBIX U
MacCOOOMEHHBIX NPOLECCOB. AHAJIN3 BJIMSHUSA Pa3IMYHbIX (AKTOPOB HA
HHTEHCHBHOCTH TEILUIO- H Maccoo0OMeHa.

1) IpUBOAATCS U MOSICHSIOTCS TEOPETUIECKUE ACTIEKThI, PACKPHIBAIOIIIE CYTh TEMBI;

2) maetcs mpuMep, pelieHHs 3aaqu, aHAIOTHYHOMW 3a/1a4e, IOCTaBICHHOH B 3aJJaHUH;
3) mpuUBOIATCS METOAMYECKUE YKA3aHUS [UIsl PEILICHNUS 3a/IaHus;

4) IPUBOIATCS KOHTPOJIbHBIE BOMIPOCHI K paboTe.

3aganue 3 UnTeHcupuKanusa Temyioo0MeHa B TPyOUATHIX TeNJIOOOMEHHBIX annaparax
¢ MOMOIIBI0 YCTPOMCTB-3aBUXPHUTEIEH MOTOKA U YCTPOUCTB pa3pylieHUs
NPUIPAHUYHOIO JIAMUHAPHOI'O CJIOHA.
1) IpUBOASATCS U MOSICHSIOTCS TEOPETUICCKUE aCTIEKThI, PACKPHIBAIOIIHE CYTh TEMBI;
2) naercsi npuMep, pelieH s 3a/1a41, aHAJIOTHYHOM 3a/1a4e, TOCTaBJICHHOW B 3a/JaHUH;
3) NPUBOASATCS METOIUYECKUE YKA3aHUS ISl PELICHUS 3a/1aHMs;
4) IpUBOIATCS KOHTPOJIBHBIE BOIIPOCHI K padoTe.

3ananue 4 Bausinue pa3jiMuHbIX cIOCO00B BO3/1eiiCTBHS HA MOTOK TENJIOHOCUTe el B
TEIJIOOOMEHHOM annapare ¢ HeJbl0 MOBbIIIEHUS HHTEHCUBHOCTH MpoLecca
TernJaI000MeHa.

1) IpUBOASATCS U MOSICHAIOTCS TEOPETUICCKUE ACTIEKThI, PACKPHIBAIOIIHE CYTh TEMBI;

2) maetcs nmpuMep, pelicHus 3a/1a4M, aHATIOTUYHOH 3a/1a4ue, MOCTaBJICHHOW B 3a[aHUH,
3) npuBOAATCS METOAMUCCKUE YKa3aHUsI IS PCIICHUS 3a/1aHNUS;

4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.



3ananue 5 UcciaenoBanue crnoco00B HHTEHCH(PUKALMU MACCOOOMEHHBIX MPOILECCOB HA
Pa3JM4YHbIX NPpUMepax
1) npUBOAATCS U HOSACHSIOTCS TEOPETHUECKUE aCIIEKThI, PACKPBIBAIOIIHE CYTh TEMBI;
2) nmaetcs nmpuMmep, pelicHHs 3a/1a4M, aHATIOTUYHOH 3a/1a4e, MOCTABJICHHOW B 3a[aHUH;
3) NpUBOAATCS METOAMUSCKUE YKAa3aHUsI IS PCIICHUS 3a1aHNUS;
4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

3aganue 6 AnnapaTypHoe penieHue JadopaTOPHBIX CTEHAO0B ISl HCCJIe0BAHUSA
Coco00B HeHCHU(PUKAUM TEIUI0- U MACCOOOMEHHBIX NMPOLIECCOB
1) IPUBOAATCS U TMOSICHSAIOTCS TEOPETUUCCKUE ACIIEKThI, PACKPHIBAIOIIHE CYTh TEMBI;
2) naetcs mpuMep, pelieHus 3a/1a4M, aHATIOTUYHOH 3a/1a4e, MOCTABJICHHON B 3a/[aHUH;
3) npUBOAATCSA METOAMUCCKUEC YKA3aHUsI IS PCIICHUS 3a1aHuUs;
4) IPUBOIATCS KOHTPOJIbHBIC BOMIPOCHI K paboTe.

3ananue 7 IlporpaMMHbIe KOMILIEKCHI J1JI51 MOJIEJTMPOBAHUS TEIJI0- H MACCOOOMEHHBIX
MPOLECCOB C HEeJIbI0 UCC/IeIOBAHNS BO3MOKHOCTH NMOBBINIEHNSI HX HHTEHCUBHOCTH.
1) IPUBOAATCS U TMOSICHSAIOTCS TEOPETUUECKUE ACTIEKThI, PACKPHIBAIOIIHE CYTh TEMBI;
2) nmaetcs mpuMep, pelicHHs 3a1a4M, aHATIOTHYHOH 3a/1a4e, MOCTABJICHHON B 3a/[aHHH;
3) NpUBOAATCSA METOAMUCCKUE YKa3aHUsI IS PCIICHUS 3a1aHuUs;
4) IPUBOATCS KOHTPOJIbHBIE BOMIPOCHI K paboTe.

Kputepuu oueHKH NpaKTHYECKHX 3aHATHI

Nzydas mpeamer, oOyyaromuiicsi BBITTONMHAST 8 3agaHuil. 3a perieHue Kaxjaoro OH
MokeT monyuuTh 1 6amn. Ecnu He crpaBuiics ¢ 3aiaHueM 0e3 TOMOIIM TIperojaBaTes,
OILICHKA CHMKACTCH.

HNTOroBplid pEUTHUHT 1O MPAKTUYECKUM 3aHSITUAM IIPOCTABISIETCA Kak CyMma
MOJTYYEHHBIX 0aJIIOB 3a pelIeHue 8 WHIWBUIYaIbHBIX 3aJaHU.



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

Hampasnenne mnonaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye Mpoiecchl B
XUMHYECKOW TEXHOJIOTUU, OMOTEXHOJIOTHH U HEPTEXUMUN

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «MallMHbI U anapaThl XUMUYECKUX IPOU3BOICTBY
(raumenosanue)

Tembl 1J151 cob0ece10BaHUA

MO0 JUCUUIIJINHE. «I/IHTGHCI/Id)I/IKaHI/Iﬂ TEIJIOMAaCcCOOOMEHHBIX npoueccoB»
(Haumenosarnue oucyuniunor)

1. OcHoBHBIC HamNpaBleHWs WHTEHCU(PHUKALUU TEIJIOMACCOOOMEHHBIX IPOIIECCOB B
TEXHOJIOTUYECKHX arlrapaTax.

2. Cioco6b! nHTEHCU(DUKAIIMN TETII0O0OMEHHBIX TTPOIIECCOB.

3. OcHOBHBIE METO/Ib HHTCHCU(UKAIINHY KOHBEKTUBHOTO TETNIOOOMEHA B KaHAIaX.

4. Bri60op parmoHaIBHOTO Cc11oc00a MHTEHCU(PHUKAIIUY TEIII000MEHHOTO TIpoIecca.

5. CpaBautenbHas 3pPEeKTUBHOCTh METOJ0B HHTCHCU(UKAINH TETIOOOMEHA.

6. Omenka crnoco0a MHTEHCHU(UKAIMKA TEeImIoo0MeHa ¢ TOMOIIbI0 Kod(hduimenrta
TEIJI03HEPreTHYECKO 3(PPEKTUBHOCTH.

/. Bb1OOp onTUMaNbHOW CKOPOCTH B KaHaJe TEINIOOOMEHHHKA.

8. JIuckpeTHO-IIepOX0BaThIC MOBEPXHOCTH TETIOOOMEHA.

9. Kananbl CO CIUTONTHOHN IIEPOXOBATOCTHIO CTCHKH.

10. Kanaunsl ¢ monepeyHbIMH KOJIbLIEBBIMU BBICTYTIAMHU.

11. Kanansl co cnupaibHBIMH BBICTYIIAMU U IPYKUHHBIMU BCTaBKaMHU.

12. KosnblieBble U criupalibHbIe KaHABKU HA TTOBEPXHOCTH TEINIOOOMEHA.

13. Chepuueckue yriayOaeHUsI Ha TOBEPXHOCTH TETNIOOOMEHA.

14. Kanasbl ¢ BUHTOBOM HAKaTKOiA.

15. Kanansl co cnipaabHO-BUHTOBBIMH IMPOBOJIOYHBIMUA BCTABKAMH.

16. KaHaibl ¢ monepeyHon TUCKPETHOM MIEPOXOBATOCTHIO.

17. KoHCTpyKTUBHBIE CIIOCOOBI MHTEHCU(UKALINU TETIIO0OMEHA.

18. NuTeHcudukaims 3aKkpyTKOW MOTOKA TEIIIOHOCHTETIS.

19. TermmooOMeH B kKaHayIax THUNAa KOHQY30p-1uddy3op.

20. Pa3Butsie (OpeOpeHHbIC) TOBEPXHOCTH TEIFIOOOMEHA.

21. Unrtencudukamus TemiooOMeHa MOpU  MHOTOKPATHOM  JUCHEPTrUPOBAHUU
KUIKOCTH.

22. ateHcuukaius TerioooOMeHa Mpy MJISHOYHOM TEUCHUH.

23. CnocoObl HTEHCU(PHUKAITUH MaCCOOOMEHHBIX ITPOIIECCOB.

24. BnusiHue CTPYKTYpPBI IOTOKOB Ha pa0OTy KOJIOHHBIX MAaCCOOOMEHHBIX aIllapaToB.
25. OnpeneneHue ONTUMAIIBHBIX MTAPAMETPOB MPOIIecca PEKTUDUKAIUH.



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.



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

Hampasnenne mnonaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroniye Mpoiecchl B

XUMHUYECKOHN TCXHOJIOT'HUH, OMOTEXHOJIOTUH U HCd)TeXI/IMI/II/I»
(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «MallMHbI U anapaThl XUMUYECKUX IPOU3BOICTBY
(raumenosanue)

KommnuiekT 3aganuii 1Jis peleHns Keic-3a1a49u

M0 JUCUUIIJINHE. «I/IHTCHCI/Id)I/IKaHI/IH TEIJIOMAaCcCOOOMEHHBIX npouneccoB»
(raumenosanue oucyuniumvl)

3amaya 1
CymHOCTh MHTEHCH(PUKAIHUHN TEIMJI0MACCOOOMEHHBIX MPOIECCOB B XMMHYECKOI
TEXHOJIOTHH, He)TeXUMHH ¥ OMOTEXHOJIOTHH.
1. OcHoBHBIC HaMpaBIICHUS UHTCHCU(PUKAIMH TETNIOMACCOOOMEHHBIX MPOIECCOB B
TEXHOJIOTUYECKHX arlrapaTax.
2. Cnoco0bl UHTEHCU(PUKAIIUY TETII00OMEHHBIX MPOIIECCOB.

3anaua 2

Kuaaccudpuxanus v 3ppekTHBHOCTH METOA0B HHTEHCH(UKALMH TENJI000MeHa.
1. OcHOBHBIE METObI UHTEHCU(PHUKALIUA KOHBEKTUBHOI'O TEIJIOOOMEHA B KaHAJIaX.
2. CpaBHuTtenbHas 3pHEKTUBHOCTb METOJIOB MHTEHCU(UKAIIMU TEII00OMEHA.

3agaya 3
KoHcTpyKTHBHBIE CTIOCOOBI MHTEHCH(UKAIIMH TEMJI000MEeHA.

1. VateHcudukamnms 3aKpyTKOW MOTOKA TEIIOHOCHTENS. TermooOMeH B KaHaIax
tina  KoHdy3op-auddy3zop.  Pa3Butbie  (opeOpeHHBIE)  MOBEPXHOCTH
TEMI000MeHa.

2. Nnrencudukanusa TermiooOMeHa TMPU  MHOTOKPATHOM  JIUCIIEPTHPOBAHUU
KuaKocTH. IHTeHCHUKaus TeriooOMeHa Mpyu TUICHOYHOM TEUCHUM.

3amaua 4
Nutencudukanuu Temioo0MeHa NpPH JAMHHAPHOM TeYeHHH B KaHAJax ¢
JTUCKPETHOM IIE€POX0BATOCTHIO.
1. Kananel ¢ BUHTOBOM HakaTkoi. KaHamel CO  CHUpaJIbHO-BUHTOBBIMU
IIPOBOJIOYHBIMHU BCTABKAMM.
2. Kanaipl ¢ morepeyHoi TUCKPETHOH IIEPOXOBATOCTHIO.



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;



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

Hampasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroiiyre HpoIecchl B
XUMHYECKOW TEXHOJIOTUU, OMOTEXHOJIOTHH U HEPTEXUMUN

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «MallMHbI U anapaThl XUMUYECKUX IPOU3BOICTBY
(naumenosanue)

Tembl pus pedeparon

1.TpeboBanus K TEMII00OMEHHUKAM.

2.Crioco0bl UHTEHCU(UKALIUN TETUIO0OOMEHHBIX MPOIECCOB.

3.Anmapatbl  BO3AyImHOTO OXJaxaeHus. (OCOOEHHOCTH TMPOEKTHUPOBAHUS  CO-
BPEMEHHBIX aIlapaToB BO3MYIIHOTO OXJIAXKICHUS

4.Yupasnenue ABO

5.Be160p parmoHanbHOTO crocoba MHTeHCU(UKAIIUK TeITI000MEHHOTO TpoIlecca.
0.MaTencudukarus termoodMeHa B TpyOUaThIx mevax.

7.01enka crnoco0a WHTCHCHU(UKAIUM TEIUIOOOMEHa ¢ IOMOIbI0 K03 duImeHTa
TEIJI0PHEPreTHUeCKo 3P PEeKTUBHOCTH.

8.Br100op onTuManbHOM CKOPOCTH B KaHaJle TETUIOOOMEHHHKA.

9.CriocoObl 00pbOBI ¢ OTJIOXKEHUSAMHU Ha TOBEPXHOCTSAX TEILIOOOMEeHa (MarHUTHasI
00paboTKa BOJIBI, yIBTPa3BYKOBOW METO).

HO.XumMunueckas 04nCTKa MOBEPXHOCTH TEIIOOOMEHA.

11 .Mexanudeckasi OUUCTKA MMOBEPXHOCTHU TEIJIO0OMEHaA.

12.YapTpa3ByKoOBast OUMCTKA MMOBEPXHOCTH TEIIOOOMEHA.

13. .DAeKTpOruIpOUMITYJIbCHASI OUMCTKA TOBEPXHOCTH TEIIOOOMEHA.

14.0O4ncTKa NOBEPXHOCTH TEINIOOOMEHA BHICOKOHATIOPHBIMU arperaTamu.

15.BausiHue CTpyKTyphl MOTOKOB Ha pabOTy KOJOHHBIX MACCOOOMEHHBIX aIlnapaToB.
16.Crioco6n1 HHTEHCHU(PUKAIIMT MaCCOOOMEHHBIX MPOIIECCOB.

17.0npeneneHune ONTUMAIBHBIX TAPAMETPOB MPoIecca PpeKTU(DUKAIIH.
18.0npenenenune oNTUMaIbHOTO (HJIErMOBOTO YKCIIA YIPOIIEHHBIM METOIOM.
19.11oBblllieHUE  MPOU3BOIUTENBHOCTH U A(PPEKTUBHOCTH  MACCOOOMEHHBIX
IPOIIECCOB.

20.HekoTopeie mpaBmiIa pasiejeHus MHOTOKOMITOHEHTHBIX CMECEH.

21 MemOpaHHBIE TPOIIECCHI.

22.BnusiHre XUMUYECKUAX PEAKITUH Ha TPoIiecchl abcopOmmm

23.Ceepxkputnyeckue  ¢urouasl. CpoiictBa CK®, o0mactb nOpuMEHEHHS,
noctonHcTBa CK® TeXHOIOTH.

24.CTpyKTypHBIN aHAJIN3 XUMHKO-TEXHOJIOTHYCCKUX CHCTEM.



25.Pacuet pazomkuyThIX XTC.

26.Pacuer 3amkHyTHIX XTC.

27 . AnTOpUTM HaxOXXICHHS BBIYUCINUTENBHOMN MocaenoBaTenbHOCTH X TC.
28.IlepcrieKTUBBI pa3BUTHSI TEXHOJIOTHI JIJIsl pa3/IeICHUS BEIECTB.

Kpurepuu ouenku:

MuHumaibHOe Yiciio 0ajIoB — 5 0aIOB BBICTABIISIETCS TIPH HEJIOCTATOYHOM
CTETICHW PACKPBITUSI TEMbl B XOJI€ CBOErO BBICTYIUICHUS, MPUBEACHUS HEUYETKUX
apryMEHTOB M HE BIIOJIHE aKTUBHOE Yy4YacTHE B JUCKYCCHH IO MpoOieme, KOTopas
ObLJIa pacKphITa B X0JI€ JIOKJIa 1a.

MaxkcuManbHoe Jrciio 6amwioB — 13 0aJT0OB BBICTABISACTCS MPH TOJHOLICHHOM
PaCKpBITUM TEMbI B XOJI€ CBOETO BBICTYIUICHUS, TPUBEICHUSI YETKUX apTyMEHTOB U
JI0KA3aTeNIbCTB, a TAKKE aKTUBHOE YYaCTUE B TUCKYCCHH 10 MpodiieMe, KoTopasi Obiia
packpeITa B X0JIe TOKJIAa.



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

Hampasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroiiyre HpoIecchl B

XUMHUYECKOHN TCXHOJIOT'HUH, OMOTEXHOJIOTUH U HCd)TeXI/IMI/II/I»
(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «MallMHbI U anapaThl XUMUYECKUX IPOU3BOICTBY
(naumenosanue)

Temsbl pedpepaToB

IO AUCHUIIIINHE «I/IHTeHCI/Id)I/IKaHI/IH TCHHOMaCCOO6MeHHBIX IIPpOoIeCCOB»
(raumenosanue oucyuniumwl)

1. ®u3nYECKrUe OCHOBBI aHAJIOTMU MPOIIECCOB MEPEHOCA TEIJIOTHI U UMITYJIbCA.

2. OrnpeneneHue TEMJIOBOW MOIIHOCTH M 3aTpay€HHOW MOIIHOCTU B MPOIIECCe
TeIJIoNepeaayuH.

3. HNnxenepHas Mojelb TYpOYJICHTHOTO TIepeHOCca TEIJIOThl U UMITYJIbCA.

4. [TonsiTne «MHTEHCU(PUITMPOBAHHAS TOBEPXHOCTH TEILIONEPEIAuN».

5. MeTtonb! HTEHCU(UKAITUHN TPOIECCOB IEPEHOCA TEIJIOTH M UMITYJIbCA.

6. duU3UYEeCKue  METOAbl  BO3JICMCTBHMS HA  OCHOBHOE  TE€PMHUYECKOE
CONPOTHUBJICHUE TEILJIONIEPEAAUH.

1. dopMHUpOBaHUE CTPYKTYpPhI MOTOKA TEIUIOHOCUTENS Ha BXOJHBIX yYacTKax
KaHaJIOB KPYTJIOrO0 U HEKPYTJIOr0 NONEPEYHOTO CEYEHUS.

8. Opranuszaiys TeYeHUH BO BXOJHBIX (HAYaJbHBIX) ydYacTKaxX KaHaJlax Kak
METOJ] MHTEHCU(UKAIIUU TeIIonepeadHu.

9. [Tonsitue snepreruyeckas 3PeKTUBHOCTb.

10. CHmwKeHue  TUIpPOJMHAMUYECKOTO  COMPOTHBJIEHHUS B  KaHallax ¢

UHTEHCU(UKAIMe KaK METOJ TMOBBIIICHUS dSHepreTuueckol 3¢h(PexTuBHOCTH
TEIIONEepeaatoNIUX CUCTEM.

11. Oco0eHHOCTM TeueHHs ¢ TEeIIooOMeHa B KaHalaXx C OTPBHIBOM H
IPUCOEINHEHNEM [TOTOKA TETUIOHOCUTEIIS.

12. JlokanbHblE TUAPOAMHAMUYECKAE XApPaKTEPUCTUKH IPU  ONEPEUYHOM
00TEKaHUM TEIUIONEPENAOIINX KAaHAJIOB.

13. JlokanbHas TEIIOOTAa4a HAa HOBEPXHOCTH MONEPEYHOOMBIBAEMOI'0 KaHAJIA.
14. TpaguunoHHBIE KOMIIOHOBKHM MYYKOB TPYO «KOPHIOPHBIE» U KIIAXMATHBIE».
XapakTtep 0o0TeKaHUsI 1 OCOOEHHOCTH TEIJIOTUAPOJIUHAMUYECKHUX ITPOLIECCOB.

15. Tenootgaua © TUAPOJMHAMUYECKOE CONPOTUBIEHUE TP  TEUECHMSIX

TETUTOHOCHUTEJISI B MEXKTPYOHBIX KaHaax TpyOHbIX myukoB (HopmaTuBHBIN MeTO).



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.



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

Hampasnenne moaroroBku__ 18.03.02 «DHepro- u pecypco- cOeperaroiiyre HpoIecchl B
XUMHYECKOW TEXHOJIOTUU, OMOTEXHOJIOTHH U HEPTEXUMUN

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «MallMHbI U anapaThl XUMUYECKUX IPOU3BOICTBY
(naumenosanue)

KoMiuiekT 3agannid 1Jis KOHTPOJIbHOM PadoThI

10 JUCIUIUINHE «HHTeHcndUKanys TEINIOMACOOOOMEHHBIX IIPOLIECCOB»
(HaMMeHOBaHKE JUCIMILIUHBI)

KontponpHast paboTa BKJIIOYaeT TOJBKO OAHY 3amady. CTyAeHT pemaeT 3Ty 3aaady B
COOTBETCTBUE C 3a/JIaHHBIM BapuaHTOM. [IJIs Bcex BapHaHTOB AaeTcs €IUHOE 3ajaHue. BapuaHThI
ompenensrorcss mo tabmure 1. Kaknplii BapuaHT mpenmoiiaraeT pacueT OJHOTO XOJIOJWIBHHUKA.
[TapameTpsl cTaHAAPTHBIX XOJIOAMIFHUKOB 3aJaHbI B TAOIHUIIE 2.

Jnist OXJaKIeHHUs NUCTHJUTMPOBAHHOW BOABI OT Temreparypbl Tir 0 Temmepatypsl Tor
UCTIONB3YETCSl CTAaHAAPTHBIM OJTHOXOJOBBIM XOJOMWIBHHUK, MapamMeTpbl KOTOPOTO 3aJaHbl B
tabsuie 2. MaccoBbiii pacxoa Bojabl coctaBisger G =2 kr/c. OXJaXIaloliM areHTOM SIBIISICTCS
TEXHUUYECKas BOJa, HarpeBarolascs OoT TemmepaTypsl Tix A0 Temmepatrypbl Ta. Matepuan Tpyo
temoooMennuka — Cranp 20: koadduiment Temionpooanoct cranmu | = 46,5 Bt / (M * rpan).
MaccoBast TeroeMKoCTb Bo/ibl paBHa ¢, = 4180 JIx/kr.

B xoHTpOIBHOM paboTe /ISl 3aIaHHOTO BapUaHTa TpeOyeTcs:

1) paccunTaTh HHTEHCUBHOCTD TEIUIOOOMEHA MO CXEME MPAMOTOKA,;

2) paccuuTaTh HHTCHCUBHOCTH TEIJIOOOMEHA 110 CXEME MPOTHBOTOKA;

3) onpenenuTh Ha CKOJIBKO TMPOICHTOB YBEJIMYMBACTCS WHTEHCHBHOCTH TEIUIOOOMEHA TMpH
nepexoie OT NPSMOTOKA K IIPOTUBOTOKY;

4) paccunrtaTh 3 (HEKTUBHOCTH TEIIOOOMEHA O CXEME TPAMOTOKA,

5) paccuntaTh 3P PEKTUBHOCTH TEIIIOOOMEHA 10 CXEME MTPOTUBOTOKA;

6) onpeneuTh Ha CKOJBKO MPOIEHTOB yBeIUUMBaeTCs 3(P(HEKTUBHOCTH TEIIIOOOMEHa MpH
nepexoie OT MPSMOTOKA K TIPOTUBOTOKY .

7) ompeaenanTh, HAa CKOJILKO TPOICHTOB YMEHBIIUTCS HHTEHCHBHOCTH TEIUIOOOMEHA W
3¢ (GEKTUBHOCTh XOJIONMIBHUKA, €CIIM U C BHYTPEHHEH, U C HApYXXHOH CTOpOH TpyOBl 00pa3yroTcs
3arpsA3HEHUs TOJIIIMHOM 1Mo 1 MM, TETIONPOBOAHOCTEL KoToporo paBHa 0,5 Jlx/krc.

Ta6JII/IL[a 1. Hcxonnasle maHHbIC 15 BAapHUaHTOB 3aJaHuM

No Bap Tlr T2r Tlx T2X ai ars
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
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

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 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

KonuecTBEeHHOM XapaKTEPUCTUKOW 11 WM3MEpPEHHs Mpolecca IEepeHoca SBISIETCA €ro
WHTEHCUBHOCTb. VIHTEHCUBHOCTH IEpeHOCa paBHA OTHOILIEHUIO CKOPOCTHU IpoIecca MepeHoca K



reOMETPUYECKOMY Pa3Mepy TOro oObeKTa (ammapara WM €ro 4acTH), B KOTOPOM MPOTEKAET ITOT
nporecc.

HHm —  InepeH
00B
Jly11 MaccooOMEHHOT O anmnapara:

Ko - Bo mpoaykuum 3a yac
HnmMaccooom = POAYKHL ,
OOmbem anmapara

Hanpumep, 1200 (kr/gac) / m°.
JIi1st TETI000MEHHOT O armapara;
Ko - Bo TTEmN 32 yac

HnmTennoobm = - ,
[Tnomaap TTEMI000MHHON TOBEPXHOCTH

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

Takum 00pa3oM, WHTCHCH(HKAIKSA TEIUIO- W MacCOOOMEHHBIX IPOIIECCOB COCTOUT B
TIOBBIIICHHN YUCIEHHOTO 3HAYEHHs WX WHTEHCUBHOCTH. VI3 hopmynsl (1) ciemyer, 4TO MOBBICHTH
WHTEHCHBHOCTH IIPOIIECCa MOXKHO JBYMS CITOCOOAMHM:

- TIPH OJTHHX T€X K€ TEOMETPUUECKHUX pa3Mepax ammapara YBEJIHIHTh CKOPOCTh TPOIIECCa;

- 00eCIeYnTh MPEKHIO CKOPOCTH MPOIIECCa IPH MEHBIITHX T€OMETPHUECKHUX pa3Mepax.

Kpurepuu ouenku:
KpuTtepuii onieHKkr MaKCHMAJIbHBIM YHCJI0M 0aJ1J10B - 13:

Boinonnensl Bce TpeOoBaHUS 3aAaHus K padore. PacueTHble cXeMbl, SMIOPHI
MOCTPOEHBI MPABUIIBHO € COOJIIOIeHHEM MaciiTaba u npaBuil odopmiieHus. Pacuerst
BBIIIOJIHEHBI C JOCTATOYHOM CTENEHbIO TOYHOCTH. lIoKka3aH BBIBOJ pacyeTHBIX
¢opmyn. UYucioBele BeaMUMHBI B (opMyrax CONPOBOXKAAIOTCS  EIUHHUIIAMU
u3Mepenuil. Haj envHunamMu u3aMepeHuil BBIIOJHEHB! MTPaBUIIbHBIE MPeoOpa30BaHusl.
KpynHble u Menkue 4uciaoBble BETUYHUHBI MPECTABICHbI B MOKa3aTelbHOU (hopme —
MaTeMaTHYecKue ACHCTBUSI HaJl HUMH BBITIOJHEHBI O€3 OIINOOK.

Kpurtepuii ouenku Ha 9 6a/1/10B!

BrinonHensl Bce TpeOOBaHUS 3aAaHHs K padore. PacueTHble CXeMbl, SMIOPHI
NOCTPOEHBI MPABUIIBHO, HO C HEOOJIBIIMMHU HApYUIEHUSIMU B MpPaBHIIax OPOPMIICHUS.
Pacuersl BenmMunH MECTaMM HE TOCTUTAIOT JOCTATOYHOM CTEIIEHU TOYHOCTH. IMeroTcs
HEOOJIBIINE OTPEXH B BBIBOJIE pacUETHBIX (popmyii. UncioBbIE BEIMYUHBI B PopMyIax
CONPOBOXKJIAKOTCA €IMHUIAMU H3MepeHunil. He Hax BcemMu eIuMHHMIIAMU HW3MEpPEHHUI
BBINOJIHEHBI NIPaBUIIbHBIE NTpeoOpa3oBaHusi. KpyIiHble U MEJIKHE YMCIIOBbIE BEIUYHHBI
HE Bcerja TMpeAcTaBlIeHbl B IOKa3aTelbHOM (opMe — TpU  BHIIOJHEHUH
MaTeMaTUYeCKUX JIeHCTBUH HaJl HHMMM HUCIOJb3yeTcss QopmaT 4Yucel C
(bUKCHUpPOBAHHOM 3aIATOH.

Kpurepnii onenku Ha S 0a/U10B!

Brimmonneno ne menee 60% tpeboBanuii 3aganus k padore. PacueTHbie cXxeMmbl,
SMIOPHl TIOCTPOEHBI MPABHIBHO, HO C CYIIECTBEHHBIMU HApYyIICHUSMU TPaBUI
odopmiienus. [Ipu nmpoBeneHUU pacueToB UMEIOTCS CYIIECTBEHHBIE MOTEPU TOYHOCTH
BennuuH. [Ipu BeIBOJE pacueTHBIX (OpMYI TOMyIIeHB HEKOTophie ommOku. He Bce
YHUCIIOBBIC BEIWYUHBI B (DOpPMyIax COMPOBOXKIAIOTCA €IWHUIAMU u3MepeHuil. He
BCera HaJ CJAMHUIIAMHA HW3MEpPEHUH BBIMOJIHEHBI MPAaBUIBHBIE MpeoOpa3oBaHUS.



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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