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Ilepeyens komnemenyuil U UHOUKAMOPOE OOCMUICEH U KOMNEMEHUUIL C YKA3AHUEM IMAN08 POPMUPOBAHUA 8 nPpoUecce OCBOCHUA
OUCUURNTUHbL

Komnerennus:

OIIK-2 CnocobeH HCHONb30BaTh MaTeMaTHYECKHUE,

poheCCUOHATTLHOM eI TEIbHOCTH
OIIK-2.1 3naer Martemarwueckue, (pusndeckue, (PU3UKO-XMMHYECKHE, XHMUYECKHE METOAbl Ui pelleHus 3aj1ad npodeccroHaIbHON

JACATCIIBHOCTH

dusngeckue,

(H3NKO-XUMHUECKHE,

XUMHYECKHUE MCETOAbI

AJIL PELICHUA 3adad

OIIK-2.2 VYmeer wHCMOAB30BaTH MaTeMaTH4eckue, (Qu3ndeckue, (QUINKO-XHMHUYECKHE, XHMHUYECKHEe METOAbl Ui peLIeHHs 3axad
poheCCUOHATTLHOM AesITEIbHOCTH
OIIK-2.3 Briameer MaTeMaTU4eCKUMH, (U3HYECKUMH, (PU3UKO-XUMHUYECKUMU, XUMUYECKUMH METONAaMU Ui  pelIeHUs  3a1ad
poheCCUOHATTLHOM AesITEIbHOCTH
Huoexc Imanst hopmuposanusn é npovecce 0céoeHus OUCUUNTUHBL
KomMnemeHyuu Haumenosanue
Jexyuu Ilpakmuueckue Jlabopamopusie Kypcoeoii OUeHOUNO020 cpedcmsa
3aHAMUSA npoekm
3anAmus
(paboma)
OIIK-2.1 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, | Tema l, Tema 2, He Hpakmuueckoe 3aHsmue,
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4 Tema 3, Tema 4 | npedycmompensi | 1abopamopnoe 3ansmue,
Teva 7 3auem
OIIK-2 .2 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, | Tema I, Tema 2, He npakmiyeckoe  ansmue,
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4 Tema 3, Tema 4 | npedycmompensi | 1abopamopunoe 3ansmue,
Tema 7 3auem
OIIK-2.3 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, | Tema l, Tema 2, He Hpakmuueckoe 3ausmue,
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4 Tema 3, Tema 4 | npedycmompensi | 1abopamopunoe ansmue,

Tema 7

3qauem




Ilepeuenv oueHouHbvIX Cpeocmes no oucyunIune (Mooynio)

Ounasa, ouno-3a0unas popmol obyuenusn

5/8 cemecmp
Ouenounvie cpeocmea Kon-eo0 Min, 6annoe Max, 6annoe
(0/0-3)
Jlabopamopuas paboma 4/4 18 30
Ilpakmuueckas paboma 4/4 18 30
3auem 1/1 24 40
Hmozo 60 100




HlIkana ouenusanus

Mudporoe

BbIpA’KeHHe

Beipaskenue B
Gasiax:

CaoBecHoe
BbIPAMKEHHE

KpuTtepuu oueHKH HHIHKATOPOB JOCTHXKEHHS PH (popme KOHTPOJIS:

3K3aMeH / 3a4eT ¢ OLEeHKOH

3a4€T

5

87-100

OrauuHo
(3auTcHO)

OueHKka «OTIUYHO» BBICTABIIETCA CTYACHTY, CCIH TCOPETHUCCKOE
COIEPKaHUE Kypca OCBOECHO IIOJIHOCTBIO, 0€3 MpoOeIoB; HCUECPIIBIBAOLIE,
MOCICAOBATCIBHO, YETKO M JIOTHYECKH CTPOMHO H31IaracT MaTcpHA,
CBOOOJHO CHpaBIACTCd C 33Ja4aMH, BONPOCAMH W APYTHMH BHIAMH
NPUMCHCHUSL 3HAHMW, HUCHOJB3YET B OTBETEC AOMOJHUTEIbHBIM MaTepuan
BCE MPEAYCMOTPECHHBIE NMPOTrpaMMOM 3aJaHUs BBIINOIHCHBI, KAUECTBO HX
BBHIMIOJTHECHHSL OLICHEHO YHCIOM OannoB, OMU3KMM K MaKCHMAIbHOMY;
AHAJIU3UPYET MOJYUYCHHBIC PE3YJbTaThl, MPOSBISIET CAMOCTOSTEIBHOCTD
HpH BBINOJHCHUU 33JaHUN

74 - 86

Xopomo
(3auTcHO)

OueHKa «XOpOIIO» BBICTABIICTCS CTYACHTY, €CIH TCOPETHUUCCKOS
COIEPKAHUE Kypca OCBOCHO MOTHOCTBIO, HEOOXOOMMBIC NPAKTHICCKHC
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCEC MPEIYyCMOTPCHHEIC
MporpaMmMoi OOVYCHHS Y4ICOHBIC 3aJaHUS BBIMOJHCHBI, KA4YCCTBO HX
BBITIOJTHEHHSL JOCTATOYHO Bbicokoe. CTYICHT TBEpAO 3HACT MATCPHAT,
FPaMOTHO U MO CYLIECTBY H3JAracT €ro, He JAOIMyCKas CYILIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC.

60 -73

VY aosneTsopu
TEJIBHO
(3auTeHO)

OneHka  «yOOBICTBOPUTCIBHO)»  BBICTABICTCA  CTYACHTY,  CCIH
TEOPETHUECKOE COACPIKAHUE Kypca OCBOSHO HYACTUYHO, HO NHPOOEIBI HE
HOCAT CVIIECTBCHHOTO XapakTepa, OOMBIIHHCTBO MPEAYCMOTPEHHBIX
MPOrpaMMOM 33JaHUH BBITIOTHEHO, HO B HUX HMCIOTCS OLTHOKHU, PH OTBETE
HA MOCTABJCHHBIH BOMPOC CTYACHT JOMYCKACT HETOYHOCTH, HEAOCTATOUHO
MpaBHIbHBIC  (OPMYJIUPOBKH, HAOMIONAIOTCS HAPYLICHUS JIOTHUSCKON

noCJICAOBATC/IIPHOCTH B U3JIOKCHUHN MPOrpaMMHOTO MaTcpuaia.

OueHka «3AUTCHOY BBICTABIISCTCS
CTYJACHTY, €CIH OTBETHI HA BOMPOCHI IO
TEMaM JTUCLMUILIHHBL TIOC/ICA0BATCIBHBI,
JOTHYCCKH  H3IIOKCHBI,  JOIYCKAKOTCS
HC3HAYUTCIBHBIC HEAOYCTHI B OTBETC
CTYACHTA, TaKue  Kak  OTCYTCTBHC
CaMOCTOSITCIPHOTO ~ BBIBOAA,  PCUCBBIC
OIIUOKHU U M.

Hroxe 60

Hevaosmetsop
HUTCJIBHO
(He 3auTCHO)

OLIGHKa (HCYAOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, CCIIM OH HC

3HACT 3HAYUTEIPHOM 4YacTH TPOTPAMMHOTO MaTepHana, JOIYCKacT

CYLICCTBCHHBIC OMMOKH, HEYBEPEHHO, € OOJBIINMH 3aTPYAHCHHAMU

BBITIOJIHACT MPaAKTUICCKUC pa6OTbI, HCO6XO,Z[I/IMLI€ OPAKTUICCKHUC

KOMIICTCHIIMH HE COPMHPOBAHBI, OOJBIIUHCTBO MPEAYCMOTPEHHBIX
MporpaMmMoi oOyueHUS y4COHBIX 3aJaHUN HE BBIMOJHCHO, KAYECTBO KX

BBITIOJTHCHHA OLICHCHO YHCJIIOM 6ann013, OIM3KHM K MHUHUMAJIbBHOMY

OLIGHKa «HEC 3a4UTCHO» BBICTABJIACTCA
CTYACHTY, CCJIM CTYACHT HC 3HACT
OCHOBHBIX MOHATHHU TCMBI JAUCITHUITIINHEBIL,
HC OTBCHACT HA AOINIOJHHUTCIBHBIC H
HaBOJAIMMUC BOIIPOCHI MPCIIOAABATCIIA.




KpaTtkas xapakTepucTHKA OLIEHOYHBIX CpeICTBa

Haumenoesanue
OUECHOUHO20
cpedocmaa

Kpamxas xapakmepucmuka oyeHounozo cpeocmea

Ilpeocmasienue
OUEHOUYHO020
cpeocmea é honoe

2

3

4

IIpakTuueckoe
3aHATUE

B xone mpakTuueckux paboT CTYyIEHTHI OBJIAACBAIOT
YMEHHSIMHU TIOJIb30BATHCS PadOTaTh C HOPMATHBHBIMHU
JOKYMEHTaMH M HWHCTPYKTUBHBIMHU MaTepuajamH,

CIIpaBOYHUKaAMH, COCTaBJIATDH TEXHUYCCKYIO

AOKYMEHTALUIO, BBITIOJIHATD HUCPTECKHU, CXCMBI,

TaOJMLbI, pelaTh Pa3HOro poAa 3aJavu, [eaThb
BBIYMH CJICHUA,

OIpeneNnaTh XapaKTepUCTUKU

Pa3MUYHBIX BEMIECTB, OOBEKTOB, sBJcHM. Llenb
MPAKTUYECKUX 3aHSATUH 3aKJIF0YaeTCsl B BHIPAOOTKE Y
CTYAE€HTOB HABBIKOB TMPHUMEHEHHUs MOJYUYECHHBIX
3HaHUN JUIs  pelIeHUs MPAKTUYECKHUX 3aJad B
COBMECTHOMN

npouecce JACATCIIBHOCTH C

IPETOIaBaTENSIMU.

Tembl npakTUYECKUX
3aHSITHM,
KOHTPOJIbHBIE
BOIIPOCHI U 3aJJaHUs
0 TeMe
MIPaKTHUYECKOrO
3aHATHSA

Jlaboparoprast
pabota

D10 B y4eOHOU pabOThI, LEIBIO KOTOPOU SIBJISIETCSI

U3yueHHUe (uccnenosanue, U3MEpPEHHe)

XapaKTEPUCTHUK JTA00OPaTOPHOTO OOBEKTA.
Ilenb mabopaTOPHBIX 3aHATUN: OCBOSHUE HU3y4aeMOM
yueOHOH IOUCLUIUIMHBL, NPHOOPETEHHE HABBIKOB

NPAKTUYECKOTO MPUMEHEHHMs 3HaHMNA  yueOHOH

OUCHUIUTHHBI  (QUCIHUIUTMH) C  HCIOJBb30BAHUEM

TEXHUYECKHX CPENCTB U (M) 000pyHOBaHHUS

Tembl mabopaTopHBIX
padoT, KOHTPOJIBHBIE
BOIPOCHI 1O TEME
nadopaTopHOH
paboThI




MuHUCTEPCTBO HAYKH W BhICIIEro oOpa3oBanus Poccuiickoit Genepaumu
HwxHEKaMCKHIT XUMUKO-TEXHOJIOTUYECKUI UHCTUTYT
(henepaTbHOTO TOCYAAPCTBEHHOTO OFO/IKETHOTO 00Pa30BATEIBLHOTO YUPEKACHHS
BBICILIETO 00pa30BaHUs
«KazaHckuii HalMOHAIBHBIN UCCIIEA0BATCIbCKUI TEXHOIOIMUECKUM
YHUBEPCUTET

Dakyremem mexanudecxkul
Kagheopa mauiun u annapamos xumuyeckux npouseo0cmas
Hanpasnenue noarotoBku:18.03.02«DHepro- W pecypcocOeperaroniyue mporeccsl B

XHUMHYECKOU TEXHOIOTHH, HE(DTEXUMHHU M OMOTEXHOJIOTHID)
[Tpodwib: MaiuHb! 1 anmapaTel XAMHUYECKHAX TPOU3BOJICTB

IlepeyeHb NpakKTHUYECKUX 3aHATHI
no muciumimae b1.0.32 UaTteHcudpukanus TemioMaccooOMEHHBIX MPOIIECCOB

Paznen jawmcommimebl - Knaccupukamms ©u 3QQPEKTUBHOCTH  METOJOB
WHTEHCHU(DM KA KOHBEKTUBHOT'O TEIJIOOOMEHA B KaHAJIAX.

Tema MpakTUYECKOrO 3aHATUS - Pacuem u cpagnenue pasiudelX Memooos
UHMEHCUDURAYUU KOHBEKMUBHO20 MeNI000MEHd 8 KAHWLAX.

Bonpocet 07151 onpoca no meme 3aHImMus:

1. Pacuer mnpomeccoB Temao0oOMEHA B KOXYXOTPYOHBIX TEMIOOOMEHHBIX
anmnaparax.

2. Be10op TennooOMEHHOT0 anmnapara u3 CTaHJapTHOTO Psiza.

3. CpaBHeHUE BBIOPAHHBIX KOHCTPYKLIMNA MO MJIOINAAA MOBEPXHOCTH TEMIIOOOMEHA.
4. CpaBHEHHUE BBIOPAHHBIX KOHCTPYKIHIA 1O KO3 PUIIMEHTY TEMIONEPEAAYH.

5. CpaBHEHME BBIOPAHHBIX KOHCTPYKUMI MO THAPABIMYECKOMY COMPOTUBIICHHUIO.

Paznen jmucomnimHbl - KOHCTPYKTHMBHBIE — COCOOBI  MHTCHCH(PHKALMH
TEII000MEHA.
Tema  OpakTUYECKOro  3aHsATuss -  Pacuem — menio2uopoOuUHAMU4ecKol

ahhexmusHoCmU TEHMOYHBIX 3AGUXpUMEIeli.

Bonpocet 07151 onpoca no meme 3aHImMus:

1. Pacuet TermnoruapoamHaMudeckoi 3(()EKTUBHOCTH JIEHTOUHBIX 3aBUXPUTENICH.
2. CpaBHEHHME BBIOPAHHBIX KOHCTPYKIIMI MO TUIONIAIM TOBEPXHOCTH TEMIOOOMEHA,
KO3 (PULIMEHTY TEIIONEPEIAY U THAPABIMYECKOMY COMPOTHBIICHHUIO.

3. BnusitHue pa3MepoB wmiara, KpyTkM MoToka Ha 3QPEKTUBHOCTD TEMIO0OMEHA.

Paspen aucuuniaumbbl - HMHTCHCH(pUKAUMKA TEMI0OOMEHA MpPU JAMUHAPHOM
TEUEHUU B KaHAJIax C IUCKPETHON MIEPOXOBATOCTHIO.

Tema  mpakTH4eckoro  3aHsaTHs -  Pacder  TEIIOrWApoaMHAMHYECKON
3(PPEKTUBHOCTH JUCKPETHO-IIEPOXOBATHIX MMOBEPXHOCTEN TEMIO0OMEHA.






MUHUCTEPCTBO HAYKH U BbIcIIEro oOpa3oBaHus Poccuiickoi denepanmu
HwxHEKaMCKHIT XUMUKO-TEXHOJIOTUYECKUI UHCTUTYT
(heaepaTbHOTO TOCYAAPCTBEHHOTO OFOIPKETHOTO 00PA30BATEIBLHOTO YUPEKACHHS
BBICILIETO 00pa30BaHUs
«KazaHckuii HalMOHAJIBHBIA UCCIIE0BATCIBCKUI TEXHOIOINUECKU M
YHUBEPCUTET

DaKyJIbTET MEXAHUYECKUIA
Kadenpa maimH 1 anmapaTtoB XUMUYECKUX TPOU3BOJCTB

Hanpasnenue noarotoBku: 18.03.02 «3OHepro- M pecypcocOeperaroime mporeccsl B
XAMHYECKOM TCXHOJIOTHUH, Hed)TeXI/IMI/II/I A OMOTEXHOJIOTHID)
[Tpoduib: MammuHb! 1 annapaTsl XHMHYECKHX TIPOH3BOICTB

IlepeyeHs BONPOCOB K 3a4eTy
no muciumimae b1.0.32 UaTteHcudpukanus TemioMaccooOMEHHBIX MPOIIECCOB

Pazpen 1. HHTeHcuUKanus  TEMIOMACCOOOMEHHBIX  MPOLECCOB B
XUMHUYECKON TEXHOJIOTHH. BBeIeHuE.

1. OcCHOBHBIE HANpaBICHHUS WHTECHCH(PUKAIUM  TEMIOMACCOOOMEHHBIX
NPOLECCOB B TEXHOJOTMYECKUX anmnaparax.

2. CnocoObl MHTEHCU(PUKALIMKA TEMIOMACCOOOMEHHBIX MTPOLIECCOB.

3. MUaTeHcndpukanus Temioo0OMeHa MyTeM BUOPALlii OBEPXHOCTH.

4. UaTeHcupukanms TermiooOMeHa B KaHAIAX 3a CYET BYBA WM OTCOCA ras3a.

5. KomOrHApOBaHHBIE CIOCOOBI HHTCHCU(DPMKALIK TEMIO0OMEHA.

Paznen 2. Knaccupukaums v 3Q(HEKTUBHOCTE METONOB HMHTEHCU(DMKALAA
KOHBEKTHBHOIO TEIIOOOMEHA B KaHAAX.

6. OCHOBHBIC METOJBI MHTEHCU(MKALMW KOHBEKTHBHOIO TEIJIOOOMEHA B
KaHaJIax.

7. BpIOOp panMOHAIBHOTO crnocoda WHTCHCH(PHUKALMKU TEMI00OMEHHOTO
npouecca.

8. CpaBHutenbHas 3(p(HEKTHBHOCTH METOJOB HHTEHCU(DMKALIN TETIIOOOMEHA.

9. Ouenka cnocoda UWHTEHCU(PUKAMK TEIOOOMEHA C  MOMOUIBIO
KO3 (PpUIMEHTA TEMIOIHEPTETUYECKON 3(P(HEKTUBHOCTH.

10. BeiOop onTUManbHOM| CKOPOCTH B KAHAJIE TEIUIOOOMEHHHUKA.

11. HureHcudukanmss  TemiooOMEHa  MOCPEACTBOM  HMCMOIb30BAHUS
W3BHUJIMCTO-LIENIEBBIX KAHAJIOB TEMJIO0OMEHA.

12. TypOynu3anmsi MOTOKOB KOJbUEBBIMH auadparmMamMu. MHTEHCHPHUKAIMS
TEm1000MEHA BCTABKAMHU B BHJIE KOJICLL U AHA(parm.

Paznen 3. KOHCTPYKTHBHBIE CTOCOOBI MHTEHCH(PUKALIMHU TETNTIOOOMEHA.

13. aTeHcuuKanms 3aKkpyTKOA NOTOKA TEMIOHOCHTES.

14. uteHcudukanms TeniooOMeHa JEHTOYHBIMU U [IIHEKOBBIMHM BCTABKAMM.



15. TennooOMeH B KaHajiax Turna KoHPy3op-aupdhy30p.

16. PazButhic (OpeOPEHHBIC) TOBEPXHOCTH TEILNTIOOOMEHA.

17. UaTencudukanus T€mI000MEHa BUTBIMU TPYOKaMH.

18. naTeHcudukanuss TEmIo0OMEHAa TPA MHOTOKPATHOM JTMCHEPrUPOBAHUU
YKUIKOCTH.

19. aTeHcuukanms TemiooOMeHa Mpy MIEHOYHOM TEYCHHH.

Paznen 4. WntreHcnpukanyu TemiooOMEHa NMPU JIAMHHAPHOM TEUYCHUW B
KaHaJjaxX ¢ AUCKPETHOM MEPOXOBATOCTHIO.

20. JIACKpETHO-IEPOXOBATHIE MOBEPXHOCTH TEMIIOOOMEHA.

21. KanaJsibl ¢ BAHTOBOM HAKATKOM.

22. KaHajsl CO CupaibHO-BUHTOBBIMH IMPOBOJIOYHBIMA BCTABKAMH.

23. KaHajibl ¢ NONEPEeYHON TUCKPETHOM MIEPOXOBATOCTHIO.

Pazpnen 5. JIMCKpETHO-IIEPOXOBATHIE KaHAIBI MPH TypOYJEHTHOM TEUYCHHUU
TEMIOHOCUTETIS.

24. KaHaJibl CO CIUIONTHOM MIEPOXOBATOCTHEO CTEHKH.

25. KaHanbl ¢ MONEPEYHBIMHA KOJBLEBBIMU BBICTYIAMHU.

26. Kananbl CO COUPaTbHBIMA BBICTYIIAMHU U MPY>KAHHBIMHA BCTABKAMMU.

27. KoNbLIEBBIE W CTIMPAIBHBIE KAHABKKA HA TIOBEPXHOCTH TEIJTIOOOMEHA.

28. Cepuueckue yrnyOneHus Ha MOBEPXHOCTH TEIIIOOOMEHA.

Paznen 6. UHTeHCH(prKanms MacCOOOMEHHBIX TPOLECCOB MPU PEKTU(PUKALAN
CMECEH.

29. CnocoObl MHTEHCU(PUKAMK MACCOOOMEHHBIX TPOLIECCOB.

30. BnusiHME CTPYKTYpbl MOTOKOB Ha PabOTy KOJOHHBIX MAaCCOOOMEHHBIX
annaparos.

31. TloBbliEHUE MPOU3BOIUTENBHOCTH U 3(PPEKTUBHOCTH MACCOOOMEHHBIX
MPOLIECCOB.

32, HoBble THAPOAMHAMMYECKHE  PEXKHMBI  JJIi  MHTECHCHU(PUKALUU
MacCOOOMEHHBIX MPOLIECCOB. AMMAPATHI C COYAAPEHUEM IMOTOKOB.

33. MeMOpaHHBIE MPOLIECCHI.

34. BnusiHAE XUMUYECKUAX PEAKIMI HA TPOLECCH a0COPOLIMH.

35. IlepcneKTUBBI Pa3BUTHS TEXHOJIOTUH IS PA3JCIICHHUS BELIECTB.
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