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Ilepeuens KomnemeHyuil U UHOUKAMOPOB OOCMUICEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN08 hopMuposanus 6 npoyecce 0C60eHUA Ouc-
YURIUHDL
Komnerenius:
[TK-3 Cniocoben obecrieunBaTh HaISXKHYIO, Oecriepeboiinyto 1 Oe3aBapuitHyto paboTy TEXHOIOTHYECKOTo 000pyI0BaHUs
WHauKaTopsl JOCTHKEHHUS KOMITCTCHITHH:
3.1. 3HaeT TEXHUYCCKHE XaPAKTCPUCTUKH, KOHCTPYKTHBHBIE OCOOCHHOCTH, Ha3HAYCHHE, PEKUMbI Pa0OTHI M MTPaBHJIa SKCIUTyaTallil TEXHOJIO-

IMYECKOro 000py10BaHUs
3.2 ymeer pa3pabaTbiBaTh HOPMAaTHBHO-TEXHUUYECKYIO JOKYMEHTAIUIO IO KOHTPOJIO TEXHMUECKOTO COCTOSIHHS, TEXHUIECKOMY 0OCITY>KUBAaHUIO

U PEMOHTY TE€XHOJIOTHYECKOr0o 000py10BaHUs
3.3 BiajieeT HaBbIKAMH BBITIOJIHEHUS paOOT 110 KOHTPOJIIO TEXHUIECKOTO COCTOSIHHS, TEXHIUECKOMY 0OCTYKHBAHUIO U PEMOHTY 000PYyI0BaHUS

ITK-4 CnocobeH pa3pabaThiBaTh U IIAHUPOBATh BHEJIPEHUE HOBOM TEXHUKH U I1E€PETOBOM TEXHOJIOTUU

WMHauKaTopel JOCTUKEHUS KOMIIETEHLIUN:
4.1. 3HaeT MeTobI onpeneneHus 3pPpeKTUBHOCTH BHEIPEHNS HOBOM TEXHUKH U TEXHOJIOTHH, PAIIHOHATN3aTOPCKHUX MPEATIOKEHUN U H300peTe-

HHUU
4.2 ymeer pa3pabaThiBaTh METOJUYCCKHEC M HOPMATHBHBIC MaTEpUaIbl, TCXHHUYECKYIO JOKYMEHTAITUIO Ha HOBYIO TEXHUKY U TIEPEIOBYIO TEXHO-

JIOTHIO
4.3 BJIaJACCT HaBBbIKaMH paspa60TI<1/1 u pfain3allvi IIJIaHOB BHCAPCHUA HOBOM TEXHHKU H TEXHOJIOTHUH, MPOBCACHHA OPraHU3allMOHHO-

TCXHUYCCKUX MepOHpHHTHﬁ, OIIBITHO-KOHCTPYKTOPCKUX pa60T

Huouxamopwt 0o- Dmanvt hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDL
CMUIICEHUA KOM- (vkazamo ece memwl uz PIIJ])
nemenyuu Jexyuu Hpaxmuueckue Jlabopamopnvie 3ansa- | Kypcosoii paboma Haumenosanue oye-
3anamus, naéopamopr mus HOUN020 cpedcmea
nPAKMUKym
IK-3.1 Pazoen 1- Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Oxsamen, nabopa-
paszoen 1 MOpHOe U  NpaKmuieckoe

3anamue, OOKIdao
IK-3.2 Pazoen 1- Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Oksamen, nabopa-
pazoen 1 mopHoe U NpaKmudeckoe
3anamue, 00KIao
IK-3.3 Pazoen 1- Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Oxzamen, nabdopa-
pazoen 1 mopnoe U npakmuieckoe
3anamue, 00K1ao




I1K-4.1 Pazoen 1- Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Oxsamen, nabopa-
pazoen 1 MopHOe U NpaKmuieckoe

3anamue, OOKIao
I1K-4.2 Pazoen 1- Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Oxsamen, nabopa-
pazoen 1 mMopHoe U NpaKmuieckoe

3anamue, OOKIao
IK-4.3 Pazoen 1- Pazoen I1-pazoen 7 Pazoen 1-pazoen 1 Pazoen I1-pazoen 7 Oksamen, nabopa-
pazoen 1 MoOpHOEe U NPAKMUYECKOe

3auamue, 00KIA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ol(eHKa meKyuieco peﬁmuuza 10 AUCHUIINIMHC IIPOU3BOAUTCS IIO (i)aKTI/ILIeCKI/IM
uToraM BBIIIOJIHCHHSA BCCX BHUJOB SaHHTHfI, KOTOPBIC IPECAYCMOTPCHBI y‘IC6HI>IM IIJITaHOM

o maéoa. 9.1:

— JIabopaTopHbIie pabOTHI;
— [IpakTyeckue 3aHATHS;
— PedeparuBHas paboTa (110 3aaHHUIO TIPENOAABATEIS).

Taéna. 9.1. lllkana oneHKH TEKYIIETO pEUTHUHTa

XapakTep BBITIOJHEHHOU pabOThl M PEKOMEHIYeMbIe 0aIbl R e,
1 2 3 4 5 6

Bunpr 3ans- Bemmonne- | BrimosHeHs! Croassl ¢ Cransl co Beinonue- | Iloowpu-

THI HbI 03 B YKa3aHHBIN | MEPBBIM HC- | BTOPBIM HC- | HBI C OMO3- | TEJIbHBIN

OIIHOOK 1 B CpOK [paBJICHUEM | IPABICHUEM | JaHHEM Oan
CPOK

Jlabopatop- 60 50...55 45...55 36...45 6 +2 ...10)
HBIE pabOoTEHI
Hpaicrirec- 60 50 ... 55 45..55 | 36...40 -6 +(2 ...10)
KUE 3aHSATHS
Hamucanne 60 60 55 55 ~(6...10) | +(6 ... 10)
pedeparon

CymMapHbBI{ TeKYIIUI PEUTHHT 10 BCEH TUCHUIUIMHE OepeTcs Kak cpeaHee apud-
METHYECKOE 3HAUCHHE TI0 BUIaM 3aHSATUH U C YIETOM XapaKTepa UX BBITIOJIHEHUS U Clla-
YU CTyACHTOM (CcToi01Bl 1 — 4), 6amibl o 4 u 5 cToadiaM CyMMHUPYIOTCA CO CPEAHUM
3HaYEHUEM M0 CTpokKe. MakcuMalbHOEe Yucio 0ajuioB HE MOJKHA MpeBbImath 60, npu
yriciie 6ayIoB MeHee 36 CTY/ICHT He TIoJTydaeT JOIMycKa K SK3aMeHYy.

Ouenka IK3aMEHAUUOHHO20 pelimunza TIPOU3BOIAUTCS C YYETOM CIIEAYIOUINX
dbakTopoB 1o maon. 9.2.

Taban. 9.2. lllkana o1jeHKH YK3aMEHAIIMOHHOTO PEUTHHTA!

Bormpocsr XapakTepUCTUKH OTBETOB U PEKOMEHYEMbIC OaJLITBI
AK3aMEHAIIMOHHOTO 1 2 3 4
ounera Or OtBeT Jomonnu- [Toonrpu-

BET MOJI- | TIOBEPXHOCTHBIN TeJIbHBIA BOMPOC TEIbHBIN Oas

HBIN

Bomnpoc 1 38 20...24 +(2...4) 2...6
.40

Bompoc 2 38 20...24 +(2...4) 2...6
.40

Bonpoc 3 38 20...24 +(2...4) 2...6
.40

DK3aMEHAIlMOHHBIA PEUTHUHT MO Ka)JIOMY BOIIPOCY OINpeeNseTcs ¢ y4eToM Xa-
pakrepa oTrBeTa (CTONOLBI 1 U 2) U CyMMUPOBAHUEM HJIM BBIYUTAHUEM JIOTIOTHUTEIbHBIX
6amtoB no croibuam 3 u 4. KonuuecTBO AOMOTHUTENBHBIX BOIIPOCOB YCTAaHABINBACTCS
IpernojaBaTesieM B X0Je oTBeTa. MTOroBblil (CyMMapHbIil) 3K3aMEHALIMOHHBIM PEUTHHT
Oepetcs Kak cpeiHee apu(pMETHIECKOE 110 TPEM BOIIPOCaM.




HlIxana ouenusanusn

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CioBecHOe BbIpaKeHHe

Kputepun oueHKH HHIUKATOPOB JOCTHKEHHA MPU (hopMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTJIWYHO» BBICTABISAETCS CTYACHTY, €CJIH TEOPETHYECKOE CO-
JepKaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MPOoOesIoB; HCUEPIBIBAIOILE, OCIE0-
BaTEJIbHO, YETKO U JIOTMYECKU CTPOMHO H3J1araeT Marepuall; CBOOOIHO CIIPaBisi-
eTcs ¢ 3a/Ja4aMu, BOIPOCaMH U APYTMMHU BUAAMH NMPUMEHEHUs 3HAHWN; UCTIOJb-
3yeT B OTBETE JONOJHUTEIbHBIN MaTepu-all BCe MPEIyCMOTPEHHBIE POTrpaMMOit
3aJaHMs BBIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YHCIOM 0ajuioB, OiIu3-
KMM K MakCUMaJIbHOMY; aHAIM3MPYeT NOJIy4eHHbIC PE3yNbTaThl, MPOSBISAET ca-
MOCTOSITEJIbHOCTD ITPH BBITIOJHEHUH 3aJaHUN

74 - 86

Xoporo (3a4TeH0)

O1meHKa «XOpOII0» BBICTABIISICTCS CTYACHTY, €CIIU TEOPETHIECKOE COlep-
’KaHUe Kypca OCBOSHO HOJHOCTHIO, HEOOXOIUMBIE NMPAaKTHYECKNE KOMIICTCHIINH B
OCHOBHOM C(OPMHPOBAHEI, BCE MPEAYCMOTPEHHBIE POrpaMMoi oOyueHus y4eo-
HBIC 32/1aHHS BBITOJHEHBI, KAUECTBO UX BBIMOJIHEHUS JOCTATOYHO BhICOKOE. CTy-
JICHT TBEPJO 3HACT MaTepHall, IPaMOTHO U 1O CYIIECTBY HM3JIaraeT ero, He JIOITyC-
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y 10BNETBOPUTENHHO (3a4UTEHO)

OrneHKa «yJI0BIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, €CIH TEOpPETH-
YECKOEe CO/IepKaHne Kypca OCBOEHO YaCTHMYHO, HO MPOOEIbI HE HOCAT CYIIECTBEH-
HOTO XapakTepa, OOJBIINHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON 3aJaHUi BBITOJI-
HEHO, HO B HUX UMEIOTCSI OLTMOKH, IPU OTBETE HA TIOCTABJICHHBIH BOTIPOC CTYICHT
JIOMTyCKaeT HETOYHOCTHU, HEJOCTATOYHO NpaBWIbHBIE (HOPMYIUPOBKH, HAOIIO/Ia-
FOTCS] HApYIIECHUs! JIOTHYECKOH ITOCIIEA0BATEIbHOCTH B U3JI0KEHUN IPOTPAMMHOTO
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH He
3HAeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHala, JOMyCKAeT CYIIeCTBEHHbIE
oKOKY, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMU BBINOJHIET HMPAaKTHUECKUE
paboThl, HEOOXOUMBIE MPAKTUYECKAE KOMIIETEHIIMH HEe C(HOpMHUpPOBaHBI, 0OJIb-
IIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHHUs] y4eOHBIX 3aJaHUN HE BBI-
MOJTHEHO, KAYECTBO MX BBIMOJIHEHHSI OLEHEHO YMCIIOM 0aJloB, OJM3KUM K MHHH-
MaJbHOMY




KpaTkasi XapakTepucTHKA OLIEHOYHBIX CPeICTBA

YUTh OOYYaloIMXCs B MPOIECC 00CYX ICHUS
CIIOPHOTO BOTIPOCa, MPOOJIEMbI U OIICHUTH UX
YyMEHHE apryMEHTHPOBAaTH COOCTBEHHYIO
TOYKY 3pPECHHUSI.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |DTo BuUI y4ueOHON pabOThHI, 1EIbI0 KOTOpoi|Tembl mabopaTop-
pabora ABJIIETCS] U3y4YeHUE (MCCleJOBaHUE, U3MEpPE-|HbIX padoT, KOH-
HUE) XapaKTEPUCTUK JIabOpaTOPHOTO0 OOBEK-|TPOJIbHBIE BOIIPO-
Ta. CBI 110 TEME
[lens nabOpaTOpPHBIX 3aHATUNA: OCBOCHHE|IA0OpPATOPHOIL pa-
n3y4aeMoil yueOHON NUCLUIUIMHBI; PUoOpe-|00ThI, BOIPOCHI K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4€OHOU NUCHMIUIMHBI (JIUCIUIIINAH )
C HWCIIOJb30BAHUEM TEXHHYECKUX CPEICTB U
(nn) o0opyaoBaHUs
2. |KoutponpHas |CpeAcTBO MPOBEPKHU YMEHHM MPUMEHSATH 0-|KoMITIeKT KoH-
pabora JyYEHHbIE 3HAHUSA U PEUICHUs 3a7a4 ONpe-|TPOIbHBIX 3aJJaHUN
JIEJICHHOTO TUIIA 110 TEME WJIN Pa3eiy. 10 BapHaHTaM
3. |duckyccus OueHo4HbIE CPEACTBA, MO3BOJAIOIINE BKIIO-(I[Iepeuenb nuckyc-

CHOHHBIX TEM IS
IIPOBEICHUS KPYT-
JIOTO CTOJIA, JTHAC-
KYCCHUH, TIOJIEMH-
KH, TUCITYTa,
ne0aToB




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem Mexanuyeckuu

Kagpeopa Mawunwvl u annapamol xumuyeckux npouzgoocmas

Hanpasnenue nmoarorosku: 18.03.02. SHepro- u pecypcocbepe- raroiiye nporecchl
B XMMHUUYECKON TEXHOJIOTHN, HEPTEXUMUH U OMOTEXHOIOT U

HpO(i)I/IJIL/ mporpamMma. MaimHbl M annapaTthl XMMHYECKMX IPOU3BOJICTB
(HaumeHnosanue)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHU)
no aucuuiuinie  Bb1.B.10  «MaimuHbl ¥ annapaTbl XUMUYECKUX MMPOU3BOJICTB.

Yacte 1»
(HamMeHOBaHWE TUCIIUTIIIMHBI )

OO0mue cBenenus o pedepare

Pedepart BrimonHseTCSI CTYJIGHTOM IO 3aJlaHHOM TMpenoaaBaTeieM TeMe B BHJIE ca-
MOCTOSITEIbHON paboThl 1o Auctumuivae. [Ipu BeimonHenun pedepara CTyJEHT OCBauBaET
paboTy ¢ HAyYHO-TEXHUYECKOW JTUTEPaTypoH, KaTaioramu, pedepaTUBHBIMU KypHATAMH.
[Ipu Hanucanum pedeparta CTYACHTOM PACIHUCHIBAETCS CYITHOCTh OMHUCHIBAEMOM MpoobIie-
MBI, €€ COBPEMEHHOE COCTOSTHUE, OLICHUBAETCS BIMSHUE PA3IMUHBIX (PAKTOPOB, BKIOUAs
MPOIECCHl M3TOTOBJICHUS, HKCIUTyaTallid, BOCCTAHOBJICHUS M PEMOHTa MaIllUH U 000pYy-
JIOBAHUS OTPACIIH, 0OCYK/IAIOTCS Pa3IUYHbIC BO3MOKHBIC HAIPABICHUS UX YIyUIlICHUS.

Ilepeyens pexoMeHayeMbIx TeM s pedeparoB no auciuiuimbae b1.B.10 «Ma-
IIMHBI ¥ annapaTbl XMMUYECKUX MPOU3BOJCTB. 1 4acTby:

1. Haznauenue, ycTpOMCTBO, MPUHITUIT JEUCTBHS OCHOBHBIX JIEMEHTOB HACaJOYHBIX
KOJIOHH. Pexumbl paboThl HacaJ 0K, BBIOOp ONTHUMAILHOTO PEKUMA.

2. Bunel Hacazok, TpeOoBaHUs, NpeabsBisieMble K HUM. OCHOBHBIC MOKa3aTelu
Hacaok. O0nacTh MPUMEHEHUs], IOCTOMHCTBA U HEJOCTATKH, COBPEMEHHBIX BHJIOB Haca-
JIOK.

3. PacnipenenurenbHble YCTPOMCTBA ISl )KUIKOCTH B HACAJ0OYHBIX KOJIOHHaX. Ha3Ha-
YeHHe U TpeOOBaHMS K OPOCHUTENSIM; CPaBHUTEIbHASI XapaKTepPUCTUKA, 00IacTh MPUMEHe-
HUS, IOCTOMHCTBA U HEJJOCTATKH.

4. OnopHble ycTpoiicTBa o Hacaaky. Haznauenue u npeabsBisieMble TpeOOBaHUS K
OMOPHBIM 3JIeMEHTaM. KOHCTpYKTUBHOE HCIIOIIHEHHE ONOPHBIX YCTPOMCTB, MX JIOCTOWH-
CTBa U HEJIOCTATKHU.

5. Ha3znaueHne u yCTpOMCTBO NEPEPACHPENCIUTENBHBIX TApPEIOK IJIs KUIKOCTU B
HAcaJO4YHbIX KOJIOHHAX. SIBIEHHE «CYyXOro KOHyCa» B CJIO€ HacaJKH, METOJBbI €ro ycrpa-
HeHus. PaznudHblie crocoOb! YKIIaJAKH HacaJ0K B KOJIOHHE.

6. Knaccuueckue 6apOoTakHble CHUTYAThIE M KOJIMAYKOBHIC TApPENKH C MEepPEINBaMHU,
UX YCTPOMCTBO, MPUHIUI pabOThI, OCHOBHBIEC IMOKa3aTenu. JJOCTOMHCTBA U HEAOCTATKH.
KomOuHMpoBaHHas (cUT4aTO-KOJIAaYKOBasi) Tapesnka Becra.

7. Tapenka u3 S-oO0pa3HBIX AJIEMEHTOB, €€ YCTPOMCTBO, MPUHIIUI JCHCTBHS, OCHOB-
HBIE MOKa3aTeld, JOCTOMHCTBA U HeAocTaTku. KoMOMHMpoBaHHas Tapeska u3 S-o0pa3HbIX



AIIEMEHTOB C OTOOMHUKAMHU.

8. CtpyiiHble Tapenaku. Y CTPOMCTBO, MPUHLIUIN IEUCTBUS, CPAaBHUTEIbHBIE IMOKa3aTe-
JU CTPYWHBIX TapeJlOK: SI3bIYKOBBIX; APOYHBIX; IJIACTUHYATHIX; U3 MPOCEUHO-BBITSIKHBIX
JUCTOB ¢ oTOOMHMKaMu. [IpenmyIiecTBa 1 HEIOCTATKH, 00JIACTh TPUMEHEHUSI.

10. IIpoBasibHbIEe Tapenku (06€3 nepenrBoB). Y CTPONUCTBO, TPUHIUIT JEHCTBUS, CpaB-
HUTEJbHBIE MMOKA3aTeIu, JOCTOMHCTBA U HEJAOCTATKU PA3JIMYHBIX BHUJIOB MPOBAJIBHBIX Ta-
penok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKIIUH, PEXKUMBI pa0OThI; CpaBHUTEIbHBIE MTOKA3aTeI; 00-
JacTb NPUMEHEHMs KIAlNaHHbIX Tapenok. KinananHas OamiacTHas M KaJllO3UAHO-
KJIAllaHHAs! TapEeJIKU, UX PEUMYIIECTBA U HEIOCTATKH.

12. Tapenka ¢ 1ByMsl 30HaMH KOHTaKTa. Y CTpPOMCTBO, PUHIIMI ACHCTBUSL, OCHOBHbBIE
MOKa3aTeNu, IOCTOMHCTBA U HEJIOCTATKH Tapelsiok ¢ kenobuareiMu (M]]) u nunmHapoKko-
HUYeCKUMU niepenuBamu (UYexosa).

13. CrpyiiHO-TIEeHTPOOEKHBIE TapENKH. Y CTPOUCTBO, MPUHIUN EHCTBUS PA3ITMYHBIX
BUJIOB TapeJIOK: SI3BIYKOBBIX C 3aKPYUYEHHBIM IMOTOKOM T'a3a; CO CIHpaNbl0 Apxumena; Ta-
penka KXTHU. CpaBHHTENbHAA XapaKTEPUCTUKA; JOCTOMHCTBA U HEJOCTATKH.

14. TlpsMOTOYHBIE TapesKH: TpyOdaThie; C 3aBUXPUTEISIMHU; C CEKIIMOHHPOBAHHEM
noTokoB (A3u3oBa). [IpuHIMNI AECTBYS, CpaBHUTENbHBIC TTOKA3aTeIN, IPEUMYIIECTBa U
HEJIOCTATKHU.

15. Haznauenue, TpeGoBaHusl, IPEebABIsAEMbIE K MIEPETUBHBIM YCTPOUCTBAM Tapeib-
YaThIX KOJOHH. Y CTPONCTBO, NIPUHIIUI JECHCTBUS JIEMEHTOB MEPEIUBOB: MPUEMHBIN Kap-
MaH, CJIMBHas peryJupyronas riaHkKa.

16. KoxxyxoTpyOuaTbie TEIIIO0OMEHHUKHU. Y CTPONUCTBO, MPUHIUI ACHCTBUS, 001aCTh
PUMEHEHHsI, OCHOBHBIE MTOKa3aTeIl. MapKUpOBKa KOKYXOTPYyOUaThIX TEINIOOOMEHHUKOB.

17. TemnepatypHble HapsHKEHUS B TEIUI00OMEHHUKaX. [I[pUYrHBI BOBHUKHOBEHUS U
METOJIbl KOMIIEHCAllUU TEeMIIEpaTypHBIX Iedopmaluii B KOKYyX0TpyOUaThiX TEIIOOOMEH-
HUKaX 5KECTKOT0, MOJIY’KECTKOTO U HEXECTKOTO THUIIOB.

18. TemmooOMeHHUKH >KEeCTKOM KOHCTpykumuu Mapku TH. YcrpoiicTBo, mpuHIUM
neicTBusi, 001acTh mpuMeHeHus. JIOCTOMHCTBA U HEJJOCTAaTKU. METO/Ibl CHIDKEHUSI TeMIIe-
PaTypHBIX HAIPSIKEHUU.

19. TennooOMEHHUKH TOMY>KECTKOTO THUIA ¢ KOMIIEHCATOPOM B Kopryce mapku TK;
¢ TuOkoii MeMOpaHoOl B TpyOHOH pelieTKe; C M30rHyThIMH TpyOkamu. [Ipunnmmn nefcteus,
00JacTh MPUMEHEHUs, JOCTOMHCTBA U HEJOCTATKH PA3IMYHBIX TUIIOB KOMIIEHCATOPOB.

20. TennooOMeHHMKHM HexecTkoro tuma c¢ U-oOpa3HbiMu TpyOkamu mapku TVY.
YCeTpocTBO, MPUHITMI ACHCTBHUS, 00J1aCTh MPUMEHEHUS, JOCTOMHCTBA U HEOCTATKH.

21. TemnmooOMEHHUK ¢ BHYTpPEHHEH MaBatomieid roiokoit mapku TII. YcrpoiicTso,
MNPUHIUIT JIEUCTBUS, JOCTOMHCTBA M HEIOCTATKH PA3JIUYHBIX BAPUAHTOB KOHCTPYKIIUN
IJIABAIOILIEH T'OJIOBKH.

Kpurepumn ouenku pedeparon:

MaxkcuMalibHOe YUCJI0 0aJ1710B — 8 6aJJI0B — BBICTABIISIETCS MperogaBaTesieM Mpu
MOJTHOLICHHOM PAacKPBITHU TEMBI B XOJIe CBOETO BBICTYIUICHHUS 110 3aJJaHHON Teme pedepa-
Ta, IPUBEJICHUN YETKUX apTyMEHTOB U JIOKA3aTEIbCTB, a TAKXKE aKTUBHOE y4acTHE B 00-
CYXKJICHUH 3aJJaHHOW TTPOOJIEMBI, KOTOpas ObLIa paCKphITa B X0O/I€ BBICTYIIJICHUS.

MuHuMaJIbHOE YHCI0 0aJI0B — 6 0aJUI0B — BBICTABJISIETCSA NPH HEJIOCTATOYHOU
CTENIEHU PACKPBITUS TEMBI B XOJ/I€ CBOETO BBICTYIUICHHUS, IIPUBEIECHNN HEYETKUX apryMeEH-
ToB U He BOnHEe akTHBHOE ydacTHe B TMCKYCCHHM TIO 33/IaHHONM mpobiieme, KoTopast Oblia
PacKphITa BHICTYMAIOIIUM TOBEPXHOCTHO B XOJI€ BBICTYIIJICHUS.
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JK3aMeHAIMOHHBIN OmjieT Nel
muciaiuimae  b1.B.10 «Mamues! ¥ anmapaTtsl XUMAYECKHUX IIPOU3BOICTB.

Hactp 1»
(HamMEHOBaHWE JTUCIUTIINHBI )

1. | [TokazaTenu, onpeaenstonue rupoIMHAMUAKy TTOTOKOB Ha TapejKe: Auana3oH YCTOMYMBOM pa-
6OTBI, I'paAUuCHT XUAKOCTHU Ha TAPCIIKC, THAPABINYCCKOC COIIPOTUBIICHHUC. Hx BausHue Ha pa-
00Ty TapenoK, METO/Ibl CHM)KEHUS BPEAHBIX (PAKTOPOB.

2. | HazHadyeHue 1 BUIbI IEPETOPOJIOK B TPYOHOM MPOCTPAHCTBE KOKYXOTPYOUaThIX TEIIOOOMEH-
HHUKOB. OI[HO- 1 MHOI'OXOJOBBIC TCHJ’IOO6M€HHI/IKI/I, HNX CPABHUTCIIBHBIC ITIOKA3aTCIIN.

3. | HazHaueHue nepeMenmBaronux yCTPOMCTB B peakTopax. Y CTpOWCTBO, OCHOBHBIE
XapaKTePUCTUKHU, 00JIaCTh MPUMEHEHUS PA3IMYHBIX BUJIOB MEXaHUYECKUX Mella-

JIOK U CMECUTEIEN

I9K3aMeHAIlMOHHBIH OneT Ne 2
1. | KonmaukoBsle 6apOOTa)kHBbIE TapenkH. YCTPOMCTBO, MPUHLMIT JEHCTBUS U PEKUMBI PAOOTHI
KaHCYJ'II)HI)IX KOJITa4YKOB, BI)I60p OIITUMAJIBHOI'O pe)KI/IMa. Tapem(n C )I(GJ'IO6‘-I&TI)IMI/I KOJIITaYKa-
MH, UX CPABHUTCIIbHAA XaPaAKTCPUCTHUKA
2. Ha3HaquHe, MCCTO U POJIb PCAKTOPOB B XUMHUUYECKOU TEXHOJIOTHH. OCHOBHBIC OTJINYHA pCaK-
TOpOB oT prrI/IX THUIIOB TCIIJIO- U MaCCOO6MeHHBIX armapaTOB
3. | TemnepaTypHble HaIpPsOKEHHUSI B KOKYXOTPYOUaThIX TEINIOOOMEHHUKaX. [IpHunHBI BO3HUKHO-
BEHHUS U METOJIbl KOMIIEHCALIUU TEMIIEpPAaTypHbIX AedopMaluii B TEII0O0OMEHHHUKAX JKECTKOTO,
MOJIY’KECTKOI'O 1 HCXKCCTKOI'O TUIIOB




DK3aMEeHAIIMOHHLIN OuieT Ne 3

Tapenka u3 S-o6pasubix anemenToB (Uniflux), ee ycrpoiicTBo, mpUHIMT JEHCTBHSI, OCHOBHBIC
MIOKa3aTelNy, MPEUMYIIecTBa U HepocTaTku. KoMOMHNpOBaHHAS Tapeika u3 S-00pa3HbIX 3Iie-
MEHTOB C OTOOMHHUKAMHU

TpeboBanusi, npeabsBIsSeMble K COEIUHEHHUIO TPYyO ¢ TpyOHOH pemieTkoid. MeToasl pa3Baib-
IIOBKHU: B TTIQJIKUX OTBEPCTUSAX U OTBEPCTHUAX ¢ KaHaBKaMu. O0JIaCTh MPUMEHEHUS, TOCTOMHCTBA

1 HEAOCTATKH

OCHOBHBIE MTOKA3aTeNIM XUMUYECKHX PEaKIMid B 3aBUCUMOCTH OT MEXaHH3Ma, CIiocoba BO30yx-
NeHus, (a30BbIX U TEIJIOBBIX XapaKTepUCTUK. J(uddy3MOHHBIN U KHHETUYECKUE PEXXUMBI IIPO-
TEKaHUs PeaKIUn

DK3aMeHAIMOHHBIN OujeT Ned

CuTuaTsie TapenkH (C MepeIruBaMu), UX yCTPOMCTBO, MPUHIHI pabOThI, OCHOBHBIE ITOKA3aTeIH.
JlocTouHcTBa u HegocraTku. KoMOMHUMpOBaHHAs KOJIAYKOBO-cUTYATas Tapeika Becra

TpeboBanus, mpeabABIsIEMbIE K pa3MEIIeHHIO TPyO B TPYOHBIX pemIeTkax KOXyXOTpyOdaTbhix
TEINI0O0OOMEHHUKOB. THUIIOBBIE CXEMBbl pasMELEHMs, UX MPEUMYIIEeCTBAa U HEIOCTAaTKH, 00JIacTh
IIPUMEHEHUS

[IonsATHE O CKOPOCTHM XMMHYECKOW pEeaKUUU. YPaBHEHHE CKOPOCTH T'OMOI'€HHOW M I'€TEpOreH-
HOH peaknuii. CTEXHOMETPUYECKUH M KMHETHYECKUN mopsaku peakiuid. uddepennunanbpaoe
YpaBHEHHE CKOPOCTH peakluu

IK3aMEeHAIIMOHHBIN OujeT Ne 5

Crpylinble Tapenaku. Y cTpOHCTBO, IPUHLIMII AEWCTBUS, CPAaBHUTENIbHbBIE I10KA3aTelu CTPYHHBIX
TapesioK: S3bIUKOBBIX; APOUHBIX; IUIACTUHYATHIX; U3 MPOCEUHO-BHITSKHBIX JHMCTOB C OTOOWHU-
kamu. [IpenmyiiecTBa u HeLOCTaTKH, 00JIaCTh NPUMEHEHUS

KoHCTpyKIIMs OCHOBHBIX Y3JI0B KOXKYXOTPYOUaThIX TEIIIOOOMEHHUKOB: KOXKYX U TPYOHBIH ITy-
YOK, PEKOMEH/JIAI[H 110 X BbIOOpY. MeToibl MHTeHCHpUKalUU TerioooMeHa B TpyOkax. Opeo-
pEeHHbIE TPYOKHU

[Tpoueccyl MaccooOMeHa B XUMUYECKOM TexHOIOruH. CyIIHOCTh U BUABI MPOIIECCOB Maccoo0-
MeHa. OCHOBHOeE ypaBHEeHHE Maccornepenayu. Kiaccudukaius MaccooOMEHHBIX amnmapaToB

IK3aMEeHAIIMOHHLINA OmieT Ne 6

[TpoBanibHbIe Tapenku (0e3 nmepearBoB). Y CTPOHCTBO, MPUHIUIT IEHCTBHSI, OCHOBHBIE MTOKa3aTe-
JIY, JOCTOMHCTBA ¥ HEJAOCTAaTKU Pa3IMYHbIX KOHCTPYKIMM MPOBaJIbHBIX Tapenok. Tapenku Kut-
TeJs

TennooOMeHHUKH ¢ TBOMHBIMU TpyOkamu ®Pumnpmaa. O6acTh NMPUMEHEHUS, TOCTOUMHCTBA M HE-
nocratku. Metozsl oBbieHust 3G GekTHBHOCTH TermmoooMeHa B TpyOkax dunbaa

AmnmnapaTypHoe opopMIIeHHE Tpoliecca peKTH(GHUKAIMU: TIOTHAs M HeNojdHas (yKperuistomas u
HcYepIbIBarolas) peKTu(UKalMoOHHbIe KOJOHHBI. O0JacTh MPUMEHEHHS], CPABHUTEIbHBIE MTOKa-

3aTCIn
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Knamanuslie Tapenku: 0COOEHHOCTH KOHCTPYKLMH; PEKUMBI PaOOThI; CpaBHUTEIbHBIE ITOKa3a-
Tenu; obnacte npuMeHeHus. KnamanHas OGajacTHas M oKalrO3UIHO-KJIaaHHas TapesKkd, UX
IIPEUMYIIECTBA U HEAOCTATKU

ArnmnaparypHoe odopMiIeHHE Tpoliecca peKTU(UKALIMK: TPOCTas U CIOXKHAsI PeKTU(DUKAIIMOH-
HBIC KOJIOHHBI JUTSI pa3/ielicHusi OMHAPHBIX M MHOTOKOMITOHEHTHBIX cMmeceil. O0nacTh mpume-
HEHUSl, CPAaBHUTEJIbHBIC MIOKA3aTeNIN

Peaxrop uaeansHoro BeiTecHeHus: (PVIB). ['mapaBandeckuii pesxxum U n3MEHEHUE
MMapaMeTPOB B UACATBHON MOJEIHU U PEATIHOM alllapaTe BEITECHEHUS

IK3aMeHANNOHHBIN OujteT Ne 8

[Iponecc pekTU(UKAIMH, CYNTHOCTh M 00JIACTh MpUMeHEeHUs1. CXeMbl TIPOBeIeHUS peKTu(dUKa-
1M OWHAPHBIX ¥ MHOTOKOMIIOHEHTHBIX CMeceil. YpaBHEHHs MaTepualbHOro OamaHca mpoiecca
PEKTH(UKALIHH.

TapenbuaTbie KOJIOHHBI, UX yCTPOWCTBO, MpUHIMN paOoThl. [lokasarenu, onpenensomue reo-
METPUUYECKHE pa3Mephbl TapenbuaThIX KOJIOHH: MPOU3BOIUTENBHOCTH; 3((HEKTUBHOCTH (KIIN);
MEXTapenbuaToe PacCTOSHUE; YHOC KUJIKOCTH

Knaccudukanms peakTopoB Mo TEIVIOBOMY PEXHMY, CIIOco0aM MOJBOAA Teruia, crocody pabdo-
ThI, arpETaTHOMY COCTOSIHUIO BEIIIECTB, 10 KOHCTPYKTUBHBIM ITPH3HAKAM

JK3aMeHALMOHHBIH Onier Ne 9

Tapenku ¢ 1ByMsl 30HaMM KOHTaKTa. Y CTpOMCTBO, IPUHIUI ACHCTBUS, OCHOBHbIE MIOKA3aTEIH,
JOCTOMHCTBA M HEIOCTATKH Tapeiok ¢ jkeno04arbivu (M/]) ¥ uIMHAPOKOHNYECKUMHU epelu-
BamH (YexoBa)

TennooOMeHHMK ¢ BHYTpeHHEH miuaBatoleit ronoBkoit mapku TII. YcTpoiicTBo, mpuHIMD Aeii-
CTBUs, JTOCTOMHCTBA U HENOCTAaTKH DPAa3JIUYHBIX KOHCTPYKLUHU IUIABAFOLIEH T'OJOBKH: C JBYMS
pa3pe3HbIMH KOJIbLIAaMH; ¢ HAKUAHBIM (haHeM (cTpyOLuHON) Tuna AJKo

IloHsATHE O CKOPOCTH XMMUYECKON pPEaKkLIHMH. Y paBHEHHE CKOPOCTH I'OMOI'€HHOM M I'eTepOreH-
HOW peakimid. CTeXHOMETpUUYECKU U KHMHEeTHYecKui nopsaku peakiuid. uddepenunansuoe
YPaBHEHHE CKOPOCTH PEaKIUU

IK3aMeHANNOHHBIN Ouiter Nel(

Jlnana3zoH ycToiuuBoi paboThl Tapesnok. Ero BiusHue Ha paboTy KoJOHHBL Pacmonoxute
M3BECTHBIE TAPEJIKH 110 Mepe yBEINYEeHUs! (WM YMEHbBIIIEHHUS) IMana3oHa YCTOMYMBOM paboThI

Tennooomenuuku ¢ U-o0pa3abivMu TpyOkamu tumna TY. YcTpolicTBo, MpUHIMT ASHCTBUS, OC-
HOBHBIE NTOKa3aTenu. JlIoOCTOMHCTBA U HEIOCTATKH, 00J1aCTh MPUMEHEHUS

Peaktop uneansHoro cmemenus (PUC). I'mapaBnnyeckue pesKuMbl 1 I3MEHEHUE TTapaMeTPOB
B UJ€AJTbHOM MOJIEJIA U PEAIbHOM anmnapare cMeleHuss. MHOTOKacKaJHbIi peakTop ¢ Meman-
KoM
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[IpsiMoTOYHBIE TapeKu: TpyOUaThie; ¢ 3aBUXPUTENAMHU (BUXPEBBIC); C CEKIIMOHUPOBAHHEM I10-
TOKOB (A3n3oBa) [IpuHUUMD nEHCTBUS, CPaBHUTENIBHBIE NTOKA3aTeM, IPEUMYIIECTBA U HEJlO-
CTaTKU

Haznauenue u BUABI IEPErOPOJIOK B MEXTPYOHOM MPOCTPAHCTBE KOXKYXOTPYyOUATOro TEIUIO-
oomenHrka. CriocoObl pa3MemieHHsl, TOCTOMHCTBA U HEIOCTATKH Pa3IMYHBIX KOHCTPYKIUH
MIEPETrOPOI0K

Peaktop uneansHoro BeitecHenus (PUB). ['mppaBnuueckuii pexxuM M M3MEHEHUE NTapaMeTpPOB
B UJICAIBHOM MOJIEIIN U PEaJIbHOM allapaTe BEITECHEHUS

JK3aMeHAMOHHBIN Oniaer Ne 12

[lepenuBHbIe ycTpoiicTBa Tapenok. Ha3znauenue, TpeGoBaHMs, MPEIbIBIIEMbIC K MIEPEIHBAM.
Knaccudukanus nepenuBoB. Y CTpOHCTBO, IPUHLUI AEHCTBUS 2JIEMEHTOB MIEPEIUBOB: IPHUEM-
HBII KapMaH, CJIMBHAs IUIAHKA

TermnooOMEHHUKHU MOJIY’)KECTKOI'O TUIIA ¢ KOMIIEHCAaTopoM B Kopryce mMapku TK u ¢ u3zorny-
TBIMH (BUTBIMHU) TpyOKaMu. Y CTpONCTBO, MPUHIUN ACHCTBUS, 00JIACTh IPUMEHEHUS, JOCTONH-
CTBa M HEJJOCTATKH Pa3JIMYHbIX TUIIOB KOMIIEHCATOPOB

KoHcTpyKInu skMIKOCTHBIX peakTOpoB. OCHOBHBIE XapaKTEPUCTUKH, HA3HAUECHUE DJIEMEHTOB,
0COOEHHOCTH KOHCTPYKIIMHA €EMKOCTHBIX (KyOOBBIX) PEaKTOpPOB

IK3aMeHANMOHHBIN Oujter Ne 13

[lepenuBHble ycTpoiicTBa Tapenok. HasHaueHnue, TpeOoBaHus, NPEAbSIBISEMbIE K II€PEINBAM,
Kkjaccudukanus. YCTpoicTBO ¥ NPUHIMI JEHCTBUSL OCHOBHBIX 3JIEMEHTOB IEPEIMBOB

TennmooOMeHHUKHN KecTKOM KoHCTpyKuuu mapku TH. YerpolicTBo, mpuHLu AeWCTBUsA, 00-
JIaCTh NpUMEHEHUS. JIOCTOMHCTBA U HETOCTATKH.

Ha3nauenue nepemMemmBaromux yCTPOMCTB B peakTOpax. Y CTPOMCTBO, OCHOB-
HBIE XapaKTEPUCTHKHU, 00JACTh MPUMEHEHHUS PA3JIMYHBIX BUIOB MEXAaHUYECKUX
MEILIAIOK U CMECUTEIIEU

IK3aMeHAIIMOHHLIN Omyiet Neld

FHz[paBanecxoe CONMIPOTUBJICHUEC TAPCJIKU, €TO BIUSIHHUC HA pa60Ty KOJIOHHEIL. Pacuer cocTas-
JHAIOMUX THAPABINYCCKOr0 COIMMPOTHUBIICHUA, ITYTU CHHUXXCHUSA. Pacnonoxure n3Bectueie Bam
TAPCJIKU 110 MCPEC YBCIIMYUCHUS (I/IJ'II/I YMeHLIJ_IeHI/IH) THAPaBINYCCKOIr0 COINPOTUBJIICHUA

TemnepaTypHble HAPSDKEHUS B KOXKYXOTPYOUaThIX TEII00OMEHHUKaX. [IpuyrHbI BOZHUKHO-
BEHUS U METOJbI KOMIIEHCAIIMH TeMIIepaTypHbIX AedopMaIiii B TEMI00OMEHHUKAX JKECTKOTO,
MTOJIY’KECTKOTO M HEKECTKOIO THUITOB

IlepepacnpenennurenbHble YCTPONCTBA M )KUIKOCTH B HAacaJO4YHbIX KoJOHHax. HasHaueHnwue,
YCTPOMCTBO U BHUJBI NEpepacnpee/IuTeNbHbIX TapeioK. Pa3nuunble ciocoObl yKJIaaku Haca-
JIOK B KOJIOHHE
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OmnopHele ycTpoiicTBa noa Hacaaky. Haznauenue u npenbsBiseMble TpeOoBanus K HuUM. Kon-
CTPYKTMBHOE MCIIOJHEHHUE OMOPHBIX PEUIECTOK HACaJOYHBIX KOJOHH, UX JOCTOMHCTBA U HEIO-
CTaTKH

KoxyxorpyOuarble TemI00OMEHHUKU. YCTPONCTBO, MPUHIMI JAEUCTBUSA, 00JACTh MPUMEHE-
HUS1, OCHOBHBIE TIOKa3aTed. MapKUpOBKa KOKyXOTPYOUaThIX TEINIOOOMEHHUKOB

Peakrop nneansHoro cmemenus (PUC). I'mapaBnuyeckue peKuMbl 1 U3MEHEHHUE [TapaMETPOB
B MJICAJIbHOU MOJIENH U PEAIbHOM ammnapare cMeleHus. MHOroKacKaJHblid peakTop ¢ Menla-
KOU

JK3aMeHALMOHHBIN Oniaer Nelb

PacnipenenurenpHble yCTpoicTBa (OpOCUTENM) JUISl )KMJIKOCTH B HAacaJO4YHBIX KOJIOHHaX. Tpe-
OOBaHMs K paclpelesIUTeNIIM KUIKOCTU. Buibpl opocuteneif, UX cpaBHHUTENbHAs XapaKTepu-
CTHKa, 00JIaCTh IPUMEHEHUS

Hasnauenue u TpeboBanus, npeabsIBiIsieMble K TEIUI0O0OOMEHHOU anmaparype. Knaccudukanus
TEIIO0OMEHHUKOB I10 Pa3TUYHBIM IPU3HAKAM

[Ipouecc pexktudukaimu, CyuHoCcTh U cxema MpoBeneHus. VcXxonHble U I1eNeBble MPOTyKThI
pekTU(UKAIMOHHONW KOJIOHHBI. Ha3HaueHue OCHOBHBIX JJIEMEHTOB PEKTH(UKAIMOHHOW YCTa-
HOBKU. CpaBHEHHE PEKTU(DUKAIIMU C JIPYTUMH MacCOOOMEHHBIMHU MPOLIECCaMU pa3IeTIeHUs

JIK3aMeHANMOHHBIN Ouster Ne 17

OddexruBnocts (KITM) Tapenku. ®u3ndeckuii CMBICI, METOAMKA onpeeneHus. [lapameTpsr,
BIMSIONME HAa 3PPEKTUBHOCTh. Pacnonokure U3BECTHBI TapeiKu MO Mepe yBeIHYeHHs (WIn
YMEHbILIEHUs) 3P PEKTUBHOCTH

Bunel Hacanok, TpeboBaHUs, npeabsaBiseMble K HUM. OCHOBHbBIE MOKa3aTeau Hacaaok. Jlo-
CTOMHCTBA U HEAOCTATKH, 00]aCTh MPUMEHEHUs PETYSPHBIX U HEeperyispHbIX Hacalok. Pe-
KOMEHIAIIMU 10 BBIOOPY HAcCaI0K

CnupanbHble TEIIOOOMEHHUKHU C TUIOCKOM MOBEPXHOCTHIO TEIIOOOMEHA. Y CTPOICTBO, MPUH-
UM J1eHCTBUS, TOCTOMHCTBA U HeAOCTaTKU. OOIacTh MPUMEHEHHs, CPaBHUTENIbHbIE ITOKa3aTe-
M

JIK3aMeHANMOHHBIN Ouster Ne 18

Paznenenne cmeceit MeToioM neperoHku. Gu3nyeckrue OCHOBBI IIPOLIECCA, CXEMa IPOBENCHUS,
ucronp3yemas anmnaparypa. O0macTb mpuMeHEHHUs, JOCTOMHCTBA M HEJIOCTATKH, ITyTH YITydIIe-
HHUS KaueCTBa pa3/IeJICHHUs IPOLYKTOB

yCTpOfICTBO, IIPUHIIHUIT ,HCI>'ICTBI/ISI, OCHOBHBIE PJIEMEHTHI HAaCaJJOUYHBIX KOJIOHH. PeXXUMBI paGOTBI
Hacaaokx, BLI60p OINITUMAJIBHOT'O peXKHMa

[InacTuHYaThIe TEMIOOOMEHHUKH C TUIOCKOW TOBEPXHOCTHIO TEIMIoo0MeHa. Y CTpOWCTBO,
TIPUHIINI IeHCTBUS, TOCTOMHCTBA M HeTOCTaTKu. OOIacTh MPUMEHEHHUs, CPAaBHUTEIbHBIEC TIOKa-
3aTenun




IK3aMeHAMOHHBIN OusteT Ne 19

1. | CymHOCTh ¥ pa3HOBUIHOCTH Mporiecca abcopoumu: ¢puzndeckas U xemocopouus. Cxema mpo-
BEJICHHUS Tpoliecca abcopOIy, ero mpeuMylnecTBa u Hegoctatku. KomOuHupoBannas abcopo-
UOHHO-OTIapHas KojoHHa (AOK)

2. | CrocoObl TemtooOMeHa B peakTopax. Y CTPONUCTBO, MPUHIIMIT ACHCTBHS, 00JIaCTh MPUMEHEHHUS,
JOCTOMHCTBA U HEJIOCTATKU BHYTPEHHHMX M BHEIIHUX TEIUIOOOMEHHBIX YCTPOMCTB B PeakTopax

3. | TennooOMEHHHUKH TOTYKECTKOTO THIA C KOMIIEHCATOpoM B Kopryce Mapku TK u ¢ u30ruyThI-
MU (BUTBIMH) TPYOKaMu. Y CTpOICTBO, MPUHIIUI A€UCTBUA, 00JAaCTh NPUMEHEHHUs, JOCTOMHCTBA
1 HEJIOCTATKU Pa3JIMYHbIX TUIIOB KOMIIEHCATOPOB

IK3aMeHAHOHHBIN OusteT Ne 20

1. | I'pagueHT xuaKoCTH Ha Tapeske. [IpuuMHbBI NOABICHUS U MTOCIEACTBUS OT JeHCTBUS I'paJueHTa
KHUJIKOCTH Ha pabOTy KOJOHHBL. METO/Ibl yCTpaHEHUs rpaJieHTa. MHOTOIIOTOYHBIE TAPEIIKH

2. | TemmooOMeHHHMKH C BHYTpPEHHEH Iu1aBatomiei rooBkoi Tumna TII: ¢ oObIaHBIM (IiaHIIeBBIM CO-
€IMHEHHEM; C HAaKUIHBIM (PJIAaHIIEM U Pa3pe3HbIM KOJbLIOM. VX ycTpoHCTBO, MpUHIMIT JEeH-
CTBUs, JOCTOMHCTBA U HEIOCTATKU

3. | SIBneHne «Ccyxoro KoHycay (IpUCTEeHOYHOTO 3(pdekra) B HacCaOUHBIX KOJIOHHAX. [IprHuuHbI mo-
SIBJICHUSI, €T0 BIUSHUE HA pabOTy KOJOHHBI, IPAKTUYECKHUE IIPUEMbl YCTPAHCHHMSL.

1. Kputepun oueHKH 3K3aMeHa B 0ajliax

CTyneHT nonmyckaercsi K UTOTOBOMY 3K3aMEHY B CJIydyae BBINOJHEHHS UM BCETO
y4eOHOro IUIaHa Mo AUCLMIUIMHE, BBIIOIHEHUS U CAAYU MTPAKTUYECKUX 3aHATUHN U 1abopa-
TOPHBIX paboOT, a TakXKe KOHTPOJBHBIX paboT sl 3a04HOU GopMmbl oOyueHus. B ciydae
HAJINYMSI aKaJIeMUYECKOM 3aJ0JDKEHHOCTH M TPOIYCKOB Y4EOHBIX 3aHATHHA MO JUCIIH-
IUTMHE, CTYACHT JOJKEH OoTpaboTaTh MPOIYIICHHbIE 3aHATHS B (opMax, MpeIoKEHHBIX
IpernojaBaTesieM U MPeACTaBIEHHON B pabouell mporpaMMe JUCHUTUTHHBIL.

Ha sx3ameHe CTyneHTy npeasiaraeTcsi yTBEp:KJICHHbBIN 3aBeyOIUM Kadeapoil ou-
JeT, 0ObIYHO BBIOMPAEMBIM MM CAMOCTOSITEIBHO, KOTOPBIII COCTOUT TPEX TEOPETHUYECKUX
BonpocoB. Ilociie oTBeTa CTYAEHTY MOTYT ObITh 3a/1aHbl JOMOJIHUTENIbHBIE YTOUHSIOLINE
BOIPOCHI, TpeOyIoIIne KPaTKOro oTBeTa. J(OnoJHUTEIbHBIE BOIIPOCHI, KaK MPaBUIIO, 3a/1a-
IOTCSl B CJIy4ae HEMOJHBIX OTBETOB M HY)KHBI JIJIsl OoJsiee aJeKBAaTHOTO OLIEHWBAaHUS OTBe-
TOB.

Jnst monmydenust uToroBoit arrecrauuu no aucuuiivae b1.B.10 «Mamvnel v an-
napaThl XMMUYECKUX MPOU3BOACTB. YacTh 1», 00ydaromuiicsi, B COOTBETCTBUH C OallbHO-
peiituHroBoil cuctemoit oreHok HXTU, nomken HaOpaTh Ha SK3aMeHE cyMMy 0ayuioB Ha
ypoBHE 0T 24 (MUHUMAJIbHBIA YPOBEHB) 110 40 6annoe (MakCUMalbHBINA YpOBEeHB). OeHKY
B Oayutax BBICTABISICT BEAYIIMH MPENoaBaTeb MUCIUIUIMHBI C YY€TOM OTBETOB Ha BCE
BOIPOCHI 3K3aMEHalMOHHOro ouera. CTyeHT, MOJyYUBIIUI HA dK3aMeHE meHnee 24 6an-
J108, CUNTACTCS He ammecmosanHvim (HEe CAABIIMM SK3aMEH) MO JUCIUIUIMHE, BHE 3aBU-
CUMOCTH OT CYMMBI OAJIJIOB TEKYILEr0 M 3K3aMEHAIIMOHHOT0 peiituHra. CyMMapHbIii 3K3a-
MEHAIIMOHHBIN PEUTHHI OIpenessieTcs cpeaHee apupMETHUecKoe OT TpeX OTBETOB Ha
BOIIPOCHI 9K3aMEHAIIMOHHOTO OujeTa.

2. Kpumepuu OUCHKU YCMHbBIX OMEEmMo6 Ha IK3aMeHe

YCcTHBIE OTBETHI O6yT-IaIOH_II/IXC$I OIICHUBAIOTCA MPCIOJaBaTCJICM B I-IGTI:IpeX621.]'I.]'IIa—




HOW CHCTEME Ha OIICHKHU «0TJIM4YHO» (35 — 40 6amioB), «xopomoy» (30 — 34 6amna), «yao-
BJIETBOPUTENbHO» (24 — 29 6aiioB) U «HeyaoBJaeTBOpuTeabHO» (0 — 23 Gaia).

2.1. Kpumepuu ouenxu «omauunoy» (35— 40 6annos):

OTBeT OIICHUBACTCS HA «OTJIHYHOY», €CITH 00YJarOIIUICS:
TIOJTHOCTBIO PAacKpbUI COAEp)KaHWE MaTepuaiga B oObeMe, MPEeayCMOTPEHHOH paboueit
MPOrPaMMOM; M3JIOKIII MaTepral TPaMOTHBIM SI36IKOM, TOYHO UCTIONB3Ys OOMICTIPUHSATYIO
TEPMUHOJIOTHIO, U CUMBOJIUKY, B OIPEIEICHHOMN JIOTHYECKON IMOCIIE0BATEIbHOCTH, Mpa-
BUJIBHO BBITIOJTHHJI BCE YEPTEKU, PUCYHKH, CXEMBI M TpPaQUKH, COMYTCTBYIOIIUE BOIIPOCY
Owurera; mMoKazall YMEHUE WIUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH TPHMEpPaMH, MPOJie-
MOHCTPHUPOBAJI 3HAHHE TCOPHUU paHEe M3YYCHHBIX TeM W AMCIHUIUIMH, MOJHYIO chopmupo-
BaHHOCTH HCIIOJIb3yEMbIX TIPU OTBETE YMEHUH M HAaBBIKOB; OTBEYAJl CAaMOCTOSATEIbHO, 0e3
HABOJISIIIIUX BOTIPOCOB TPETIOAaBATEIIS, JOITYCTHII OHY — ABE HETOYHOCTH MPU OCBEIICHUN
BTOPOCTETICHHBIX BOTIPOCOB WJIM B BBIKJIQJKaX, KOTOPHIE OTBEYAIOIIUN JIETKO HMCIPABUI
1OCJIC 3aMeUaHusl MPeToJaBaTeds.

2.2. Kpumepuu ouyenxu «xopouwro» (30 — 34 6annoB):

OTBET OIICHUBACTCSI HA «XOPOII0», CCITU yIOBJICTBOPSET B OCHOBHOM Ha TpeOoBa-
HUS Ha OICHKY «OTIMYHO», HO MPH 3TOM MMEET HEKOTOPHhIE U3 HEJOCTATKOB: MPH H3JI0XKE-
HUM MaTepuaia JOMYyIIeHbl HeOONbIINE MPOOEIbI, HE MCKAa3UBIINE COJCPKAHHE OTBETA;
JOMYIICHBI OJIMH — JIBa HEJOYeTa MPU OCBEIICHUH OCHOBHOTO COJICP)KAHMsSI OTBETA, HC-
NpaBJICHHBIC TIOCIIE 3aMEuYaHHs MPEroAaBaTess; IOMylleHa OmMOKa Wi Oojiee IBYX
HEJIOYETOB, TIPU OCBEIICHWU BTOPOCTEIICHHBIX BOIPOCOB WM B BBIKJIAJKAX, JIETKO HC-
NpaBJICHHBIC OTBEYAIOIINM TIOCJIC 3aMEUaHMs MPEToaBaTers.

2.3. Kpumepuu ouenxu «yoosenemeopumenvnoy (24 — 29 6anios):

OTBeT OlleHMBAETCA MPENOJaBaTeieM Ha «YAOBJIETBOPUTEIbHO» B CIEAYIOIINX
CIIyJasiX: HETOJHO PacKPBITO COJIepKaHHe MaTepuana (coiepkaHue M3I0XKEeHO (parMeH-
TapHO, HE BCETJIa MOCIIEA0BATEIBLHO), HO MMOKa3aHO 0O0Iee TOHMMAaHKUE BOIIPOCca U TpojIe-
MOHCTPUPOBAHBI YMEHWSI, JOCTATOYHBIC JIJII YCBOCHHS MPOTPAMMHOTO MaTepuaia; uMe-
JIUCh 3aTPYIHEHUS WU JIONYIIEHBI OIMUOKU B OTMPEEICHUA TEPMUHOJIIOTHH JUCIUILTAHBI,
yepTekax, CXeMax, BBIKIIAJKaxX, UCIIPABICHHBIX MOCIE HECKOJIbKUX HABOJSIIUX BOMPOCOB
MPEroaBaTelIsl; OTBEUAOIINN HE CIPABWICS ¢ MPUMEHECHUEM TCOPUU B HOBOW CHTYaIlUU
MIPY BBIMOJTHEHUH MPAKTHUECKOTO 3aaHMsI, HO BBITIOJHIII 33/IaHUs 0053aTeTLHOTO YPOBHS
CJIOHOCTH TI0 JJAHHOW TeME; MPH JIOCTATOYHOM 3HAHUM TEOPETHYECKOTO0 MaTepuaia BbI-
SIBJICHA HEJ0CTATOYHAsK C(HOPMHUPOBAHHOCTh OCHOBHBIX YMCHUI U HABBIKOB.

OrneHka «Heya0BJIeTBOpUTENbHO» (0 — 23 Ganna) cTaBUTCA B CIACAYIONINX Clyda-
SX: HE PAaCKPBITO OCHOBHOE COJIEpKaHNe MaTepuaia; OOHaApYKEHO He3HAHUE 00ydaroIIuM-
csi Oonpiel i Hambosee BaXKHOM 4acTH y4eOHOTO marepuana; JOMYIICHbl OIMOKUA B
OTIPE/ICIICHUN TIOHATHH, MPU HMCIOIB30BAHUN TEPMHHOJIOTUU JHUCIHMIUINHBI, B PUCYHKAX,
cxemax WM rpadukax, B BBIKIQJKaX, KOTOPHIC HE HUCIPABICHBI IMTOCIIE HECKOJIBKUX HABO-
JSIIX BOIIPOCOB TpernoaaBatenis, MeHee 60% obbeMa yueOHOTO MaTepuana.
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KOMILJIEKT 3AJIAHUM JJI1 KOHTPOJIbHOM PABOThHI

0 JUCHUIIJINHE b1.B.10 «MamuHEI ¥ anmnapaTthl XUMAYECKUX IIPOU3-

BOJICTB. 1 9acTby
(HamMeHOBaHWE JTUCIIUTIIIHBI )

1. O0mue cBeleHUSI 0 KOHTPOJIbHOI PadoTe MO ANCHUIJINHE

[Ipu uzyuenun gucuuIInHbl «MamvHbl U anmapaThl XUMUYECKUX MPOU3BOJACTB. |
YacTh» CTYACHTHI 3a04HOI (HOPMBI OOYyUEHUSI CAMOCTOSTEIILHO BBITIOIHSIOT KOHTPOJIBHYIO
paboTy ¢ 1enpio yriayOIeHHONW TeOPeTHUeCKON MOJArOTOBKU TIepe]] BHIMOTHEHHEM J1abopa-
TOPHBIX U MPAKTUYECKUX 3aHATUN U JUIs CAAYM dK3aMeHa MO JUCHUILIUHE.

KonTposnpHas paboTa COCTOUT U3 YETHIPEX TEOPETUYECKUX BOIPOCOB U JABYX 3aJ1ad,
KOTOpPbIE€ OXBAThIBAIOT BCE TPU pa3jielia JUCHUILIUHBIL.

1.1. PexomeHnianuu no BbI00pPY BAPHAHTOB 3aaHUIl KOHTPOJIbHOH PadoThI

BapuaHT KOHTpOJIBHOTO 3a/laHus BBIOMpPAETCS MO0 HadajdbHOU OykBe (haMuIIUU CTY-
JICHTa U TOCJIeTHeH udpe HoMepa 3a4eTHON KHIDKKH (1Iudpa), KOTOPBIN 3a HUM 3aKper-
neH (B cootBercTBHM ¢ Tabn. 1). Hanmpumep, ¢pamunus Usanos ILIL, mmdp 212434. B
Tabs. 1 Ha nepeceyennu cTpoku «M» co cronduom «4» HaAXOAUM BapUaHT KOHTPOJIBHOTO
3aganus — 16. OnpenenuB cBOil BapuaHT, CTYJACHT MO Ta0Jl. 2 yCTaHABIMBAeT, KaKHe HO-
Mepa TEOPETHYECKUX BOIPOCOB M 337a4 €MY CJIEAYET BBIIOJHUTH B CBOEH KOHTPOJILHOMN
pabore. Tak, B KOHTpOJbHOU paboTe mo 16 BapuaHTy 3ajaHus CIeAyeT JaTh OTBETHI Ha
TEOPETUYECKHE BONPOCH ¢ HoMepamu 3, 8, 31, 14 u pemuts 3agaun Ne Al u b16. Teope-
TUYECKHE BOMPOCH! K KOHTPOJIbHOW paboTe MpeICTaBICHbI B pasjiene 2, UCXOAHbIC TaHHbIe
Y PEKOMEHJIAIIMHU K PEIlIeHUIO 3a/1ay — B Tabi. 3 u 4 pa3aena 3 1aHHON pabOTHI.



Taomn. 1
BapuaHTBI KOHTPOJILHBIX PadoT

Havanb- [Tocnennss nudpa mudpa

Has OykBa

(bamunnu 0 1 2 3 4 5 6 7 8 9

CTYJICHTA
A 5 23 7 8 23 3 1 10 17 2
b 6 24 22 14 21 21 13 17 10 7
B 10 19 2 12 15 16 17 8 21 13
T 19 17 16 23 20 5 15 2 24 20
I 23 14 13 18 2 12 18 7 9 4
E 9 4 20 7 10 20 11 18 18 4
K 8 22 10 1 18 7 24 1 2 8
3 6 3 3 12 13 18 2 19 1 14
51 17 24 21 15 16 23 6 11 8 23
K 1 21 16 5 19 12 8 20 20 3
J1 9 20 1 21 22 14 19 6 3 15
M 4 10 20 3 1 8 4 16 7 1
H 7 8 9 11 7 22 7 21 16 9
o) 20 21 14 20 4 23 3 14 22 16
I1 24 18 8 19 12 7 12 22 6 22
P 3 7 14 12 3 24 14 9 15 6
C 13 3 18 17 11 10 1 23 23 10
T 18 2 13 7 24 19 15 24 5 21
M 14 5 21 15 7 11 16 10 14 17
@ 22 6 22 16 15 4 9 1 6 5
X 21 16 17 19 22 9 21 12 4 11
11 1 2 6 10 8 5 23 2 13 19
q 16 9 2 8 17 1 22 3 19 2
11 12 1 7 3 14 9 13 8 3 18
1] 11 24 12 14 19 15 2 13 12 1
€ 18 7 18 8 5 6 10 15 2 24
1O 15 11 17 19 6 2 20 4 11 12
s 2 19 15 9 9 13 19 5 1 3

Tabn. 2

Homepa TeopeTHuecKnX BOMPOCOB M 32124 K KOHTPOJILHOH padoTe

Ne BOmpoCOB, Ne 3agau, BXo- No 3aau, BXO-
Ne Bapu- Ne Bapu- Ne Bonpocos, Bxo-
BXOJISIIIUX B Ba- JSIIIUX B Ba- JISIINX B Bapu-
aHTa aHTa JSIIUX B BAPUAHT
pHaHT pHaHT aHT
1 1,13,25,37 Al, bl 13 48,11,28,7 A4, b13
2 2,14,26,38 A2, B2 14 1,6,29,12 A2,bl14
3 3,15,27,39 A3, B3 15 46,7,30,8 A3, Bb15
4 4,16,28,40 A4, b4 16 3,8,31,14 Al, B16
5 5,17,29,41 Al, b5 17 42,9,16,19 A4, b17
6 6,18,30,42 A2, b6 18 4,10,14,22 A2, b18
7 7,19,31,43 A3, b7 19 30,11,13,9 A3, b19
8 8,20,32,44 A4, B8 20 8,21,12,28 A2, B20
9 9,21,33,45 Al, B9 21 29,22,5,10 A3, B21
10 10,22,34,46 A2,Bb10 22 9,25,11,15 Al, B22
11 11,23,35,47 A3, bl11 23 14,27,6,13 A3, b23




| 12 | 12243648 | A4,b12 | 24 | 10201915 | A2,B24 |

3. [lepeveHnb TeopeTHYECKHX BOMPOCOB K KOHTPOJIbHOI padoTe

Pazoden 3 — xumuueckue peakmopel u annapamul 0Jisl pa30eneHUs HCUOKUX U 2A308bIX
HEOOHOPOOHBIX CUCEM.

1. Ha3nauenue U MeCTO PU3NYECKUX U XUMHUUYECKHUX MIPOLECCOB B XUMUYECKON TEXHO-
goruu. Onpexpensionias pojib peakuuid M PEaKkTOPOB B CTPYKTYpPE XUMHUUYECKUX IPOU3-
BOJICTB. 3aBHCUMOCTb XapakTepa (pusnueckux (TEmIo- U MacCOOOMEHHBIX M THAPOJINHA-
MUYECKHX U JIp.) MPOILIECCOB OT TPEeOOBAHUM PEaKIMOHHOIO Mpollecca U KOHCTPYKIUU
PEaKTOpOB.

2. Knaccugukanuss peakTopoB: IO TEIUIOBOMY PEXHUMY, Cloco0y paboTbl, METORY
TEIUI000OMEHA, HAIIPABJICHUIO U PEXXUMY TE€UEHUSI PEareHTOB, UX arperaTHOMY COCTOSIHHIO.
XapakTepHble IPU3HAKH PEAKTOPOB NEPUOJUUECKOTO U HENTPEPHIBHOTO AEHCTBUS.

3. DneMeHThl KMHETHKM XMMHUYECKHX PEaKIWi: OCHOBHBIC THITHI XUMHYECKUX peak-
Ui, CKOPOCTh XMMHUYECKUX PEaKUil U ypaBHEHUSI CKOPOCTU XUMUYECKON peaKLnu.

4. DneMeHTbl KHHETUKH XUMUYECKUX PEAKIUil: MOPSIA0K PEAKIH, BIUSIHUE TEMIIepa-
TYpBbI Ha CKOPOCTh XMMUYECKHUX PEaklnii. Y paBHEHUE AppeHuyca.

5. OCHOBBI TEOPUHM XUMHYECKHUX PEAKTOPOB: THAPABIMUYECKUE YCIOBHS B peakTopax,
KyOOBBII peakTop (peakTop CMeEIIeHus1), TPyOuaThlii 3MEEBUKOBBIN peakTop (PeakTop BbI-
TECHCHUSA ).

6. Amnmaparel IS TOMOT€HHBIX pPEaKIWW: PEeaKTOpPbl IS MPOBEIACHHS] TOMOTEHHBIX
KHUJIKOCTHBIX U dMYJIbCUOHHBIX peakuuil. KoHcTpykTHBHOE 0opmieHue, yciIoBUe UxX pa-
OOTBI.

7. Amnmapatbl ISl TOMOT€HHBIX PEaKIMil: MepeMEeIINBAIOIINE YCTPOUCTBA, KOHCTPYK-
IIUH TETJIOOOMEHHBIX YCTPOUCTB B 3aBUCUMOCTH OT 00be€Ma PeakTopa U BeTMYUHBI TEILIO0-
Boro 3 dekra.

8. Peakrops! uaeansnoro cmemenus (PUC): onpenenenue BpeMeHU peakiuu U 00b-
emMa KyOOBOI'O peakTopa AJis YCIOBHM MI€abHOTO CMEIeHUs (peaKkuy NePBOro U BTOPO-
ro MOPSIAKOB).

9. Peakrtopsl uneansHoro BeitecHenus (PYIB): onpenenenne BpeMeHH peakiyu U 00b-
emMa TpyOuaToro peaxkrTopa Ui YCIOBHHM HJI€aJIbHOTO BBITECHEHMS (pEaklMH MEepBOTrO U
BTOPOTO MOPSJIKOB).

10. CekiuoHHBIE peaKTOPbI UACATHLHOIO CMELICHHS: ONpPe/IeJICHHE BPEMEHHU PEaKINH
o0beMa CEeKIIMOHHOIO peakTopa Ui yCIOBUM MJI€aTbHOrO0 CMEIIeHHs (peakiusi MepBOro
MOPAJIKA).

11. CpaBHeHUE peakTOPOB C PA3TUUYHBIMU THJIPOJUHAMUYECKUMH PEXUMAMU: PEAKTO-
pBl UACANBHOTO cMelleHus: (KyOOBbIE pPEaKTOphl), PEAKTOPbl WICATbHOIO BBITECHEHHUS
(TpyOuaThie peakTOpbl) © MHOTOCEKIIMOHHbIE PEAKTOPbl CMEIIEHUs (peakluy MepBoro mo-
psaKa).

12. Anmapatsl sl TeTEpPOTEHHBIX PEaKIUil: Ta30KUIKOCTHBIE PEaKTOPhI, UX CXOJCTBA
U oTJIn4us 0T abcopOepoB. OCHOBHBIE KOHCTPYKTHUBHBIE TUIIbI, UX CPABHUTENbHAS XapaK-
TEepPUCTHKA.

13. Anmapatsl A5 TeTepOreHHBIX peakiuil: anmapaTypa A peakiuii MexXIy ra3aMu U
TBEPABIMU BELIECTBAMHU, OCHOBHbIE KOHCTPYKTHBHbIEC TUIBI. [llaxTHBIE Teun, ra3oreHepa-
TOPBI, Bpaujatouecs: 6apabaHHble €YU, aNMapaThl C KUTSLIIUM CIIOEM.

14. JInd¢dy3uoHHBIM N KHHETHYECKUN PEXUMBI TEUEHUS reTepodazHoi peakiuy B ar-
napaTtax JJisi TeTePOreHHbIX PEaKIMi: METObl HHTCHCU(DUKAINN MEJICHHBIX U OBICTPBIX
ra30-KUAKOCTHBIX U SMYJIbCUOHHBIX PEAKIUH.



15. Anmapatsl AJi reTeporeHHO-KaTaTuTHYECKUX PeaKIMii: peakTophl JIsl Fa30BBIX pe-
aKIMil Ha TBEPIOM KaTanmu3aTope. Pa3nnyHple KOHCTPYKTUBHBIE TUIBI B 3aBUCHMOCTH OT
JaBJICHUS U CIIOCOO0B 00eCIIeYeH s TEMIIEPATYPHOTO PEKUMA.

Pazoen 1 — mennoobmennas annapamypa:

16. Ponp TermmooOMeHHOHN ammapaTypbl B XUMUYECKOH, HEPTEXUMHUIECKON 1 HedTere-
pepabaThIBaromIel MPOMBIIUIEHHOCTH. DaKTOPHI, BIUSIONINE HAa BEIOOP KOHCTPYKIIUU TETI-
nooomeHHHKOB. Kinaccudukanus TermiooOMeHHON annaparypsl.

17. KoxyxoTpybOuaTbie TEIJI000OMEHHBIE aIlllapaThl: TEIMII0OOOMEHHHUKH C HEIOABHUKHBI-
MU TpyOHBIMH perieTkamu (Tuna H), yerpoiicTBo, 00:1acTh NpUMEHEHMsI, OCHOBHBIE Mapa-
METpBI ¥ pa3Mephl.

18. KoxxyxoTpybuaTbie TeII0O0OMEHHBIC ammapaThl: TEIUIOOOMEHHUKH C TEeMIIepaTyp-
HBIM KOMIIEHCAaTOpOM Ha Koxkyxe (tuma K), ycTpoicTBO, XapaKTepucTHKa, OCHOBHBIE TTa-
paMeTpsl U pa3Mepsl.

19. KoxxyxoTpybOuaTbie TEMI000OMEHHBIE ammapaThl: TEIJIOOOMEHHHUKH C IIIaBaOIICH
rojioBkoii (tuna I1), ycTpoiicTBO, XapakTeprucTHKa, OCHOBHBIE TAPAMETPHI U Pa3MepBhl.

20. KoxyxoTtpy0OuaThie TEIUIOOOMEHHBIE amnmapathl: TeroooMeHHukn ¢ U-00pa3HbIMu
TpyOamu (Tumna Y), yCTpOHCTBO, 00JacTh MPUMEHEHHS, XapaKTEepUCTHUKA, OCHOBHBIC TIapa-
METPBI U pa3MephI.

21. KoxyxoTpyOdaTble TETIIOOOMEHHBIE alapaThl: TEITIO0OMEHHUK C TUTaBAIOIIEH T0-
noBko# (tuma I1) u komnencatopom Ha Hel (tuma I1K), ycTpoiictBo, 001acTh nmpuMeHe-
HUS, OCHOBHBIE ITapaMETPHI U Pa3MEPHI.

22. YCTpOWCTBO M XapaKTEepPUCTHKA PA3IMYHBIX THUIOB KOXYXOTPYyOUaTBIX TEILUI000-
MEHHHMKOB. DJIEMEHTHI KO)KYXOTPYOUaThIX alMapaToB: KOXKYX (KOPITYC), pacIpeaeIuTeIb-
HBIE KaMepbl, IEPETOPOIKH, TEINIOOOMEHHBIE TPYObI, TPYOHBIE PEIIETKU, MPOKIAIKH IS
YILUIOTHEHUS Pa3beMOB.

23. CxeMbl pacroyioKeHus: TpyO B TPYyOHBIX pelIeTKax, CIocoObl COSAMHEHUS TPYO C
pemierkoil. CriocoObl KperuieHusl TPYOHBIX PELIETOK, paclpeAeuTeNbHbIX KaMmep (Kpbl-
IIEK) U KOKyXa MeXy coO0ii B anmapaTax pa3JInIHbIX THUIIOB.

24. [InacTuHYATHIE TEIJIOOOMEHHHUKHU. YCTPOMCTBO M XapaKTEPUCTHKA TAaKWX arrapa-
TOB. CXEMBI KOMITOHOBKH TUTACTHH. DJIEMEHTHI TETNIOOOMEHHHUKOB: IJIACTHHBI, TPOKIIAIKH,
Ha)KMMHBIE TUTMTHI U yCTPOUCTBA JIJIs CXKATHSl IIACTHH.

25. CrnupanbHbie TETNIOOOMEHHUKH. YCTPONCTBO M XapakTepucTHka ammapaToB. Cro-
COOBI YIJIOTHEHHS CIHPAIBHBIX KAaHAJIOB C TOPIIOB, AJIEMEHTHl KOHCTPYKIIMH, OOJACTh
NPUMEHEHWsI, TOCTOMHCTBA U HEJJOCTATKH.

26. TermmooOMEHHUKH BO3AYITHOTO OXJQXKJICHHS, MX NMPEUMYIIECTBA M OCOOCHHOCTH
KOHCTPYKIIMH, 00JIaCTh IPUMEHEHHsI, yCTPOUCTBO U CPABHUTENbHbIEC TOKA3ATEIH.

27. TernoOOMEHHUKH OPYTUX KOHCTPYKLHN: TEIIIOOOMEHHUKH TUIA «TpyOa B TpyOe»,
OpOCHUTENIbHBIE TETJIOOOMEHHUKHU, MOTPYKHBIE 3MEEBUKOBBIE TEIJIOOOMEHHUKHU, OJIOUHBIC
TEIUIOOOMEHHHUKHU. Y CTPONCTBA, MPUHIIUI PaOOThI, 00JIaCTh MPUMEHEHUS, UX TPEUMYyIIle-
CTBa M HEJOCTATKH.

28. [lepcniekTuBHAs TEIUIOOOMEHHAs amnmnaparypa: OJOYHbIE TEIIOOOMEHHHKH, Ilia-
CTHHYATO-CIHpAJIbHbIE, KOXKYXOTpyOUaTO-TUIaCTUHYATHIE, anmaparhbl ¢ (TOPOIIaCTOBBIMH
TpyOKamH.

Pa3zoen 2 — xononunas maccoobmennas annapamypa.:

29. CymHocTs nporeccoB adbcopbunu u pexktudukanuu. [loasTre o mapoXxuaIKOCTHOM
paBHOBeCHH (KOHCTAHTHI (Pa30BOTO paBHOBECHs, KOAIPUIMEHTHI paclpeaeaeHus, Kod¢-
(UIMEHTH aKTUBHOCTH, OTHOCUTENbHAS JIETY4eCTh KOMIIOHEHTOB). MaTepuaibHbie 0a-
JaHCHl aOCOPOIMOHHBIX M PEKTH(PHUKAIIMOHHBIX anmaparoB. [lomHas u HemoOMHAS; IpOCTast
U CIIO’KHAS peKTU(UKALMOHHbBIE KOJOHHBI.



30. OcHOBHBIE ATanbl pacyeTa PeKTUPUKAIMOHHBIX KOJIOHH (T€XHOJOTUYECKOTO, KOH-
CTPYKLIMOHHOT'O, THPABIMYECKOI0, MeXaHu4ecKkoro). TeopeTuueckas U peajbHas CTyIle-
HU pazaeneHusi. OCHOBHbIE TpeOOBaHUS, PEIBABISIEMbIE K KOHTAKTHBIM YCTPOICTBaM.

31. OcHOBHBIE XapaKTEPUCTUKN KOHTAKTHBIX YCTPOMCTB: MPOU3BOIUTEIBHOCTD 110 ra3zy
(mapy) #u KMIKOCTH, CKOPOCTH JBMKEHHS ra3a (Iapa) B pa3IMYHBIX CEUEHHSX ammapara,
nuameTp KoJoHHbI, 3¢ dextuBHOCTh (KIIJ), nuana3zon ycroilunBol pabOThI, MEKTaAPENb-
4yaToe pacCTOSHHUE, TUAPABINYECKOE COMPOTUBIICHUE, TPAAUECHT YPOBHS >KUIKOCTH, YHOC
KUIKOCTH (OPBI3TOYHOC), METAIIOEMKOCTb.

32. Tapenpyarbie KOJIOHHBI ISl TIporieccoB abcopbmmu u pextuduranun. [TpuHuns!
yCTpOICTBA U pabOThI, THAPOJUHAMUYECKUE PEXKUMbI, OCHOBHbBIE XapaKTEPUCTUKH, BHIOOD
U TIPOBEPKa MEXKTApPEIb4aToOro PacCTOSHUSI.

33. Tapenpuarpie KOMOHHBI. bapOOoTakHBIE KOHTAKTHBIE YCTPOMCTBA: KOJIMAYKOBHIC;
cUTUaThIe; U3 S-00pa3HBIX AneMeHTOB. CTpyiHbIE (S3bIYKOBBIC, YEIIyHYaThlie, IIacTHHYA-
ThI€), KJIallaHHbIe Tapenaku. VX cpaBHUTENbHAS XapaKTePUCTHKA, PEKOMEH/IallUU 110 BBIOO-
Py Tapesok Ui MPOBEACHHUSI MMPOIIECCOB MacCOOOMEHa.

34. KoHTaKTHBIE YCTpOCTBa aOCOPOIIMOHHBIX U PEKTH(PHUKAIIMOHHBIX amiapaToB Mpo-
BaJIbHOTO THIA (0€3 nepenuBHbIX ycTpoicTB). [IpuHumn ycrpoiictBa 1 padoTsl. OCHOBHBIE
XapakTepucTuku. KOHCTpYKTHUBHBIE OCOOCHHOCTH IMPOBAIBHBIX TApENOK: CUTYATHIX, pe-
HIETYATHIX, IIEJIEBBIX M BOJHUCTHIX, KutTensa. ConocTtaBieHne NpoBajJbHbIX TapesoK C Ie-
PEJIMBHBIMH.

35. KoHTakTHBIE YCTPONCTBA C OJHOHAIIPABICHHBIM JIBIKEHHUEM (a3 B 30HE KOHTAKTa.
Oco0GeHHOCTH, NMPEeUMYIIECTBA U HEJOCTATKH MPSMOTOYHOTO XapakTepa B3auMOAEHCTBUS
(a30BbIX TOTOKOB B CPABHEHUH C MPOTUBOTOYHBIMU U C EPEKPECTHBIM TOKOM. [Iprmepbl
KOHCTPYKIIMIA: CTPYHHO-LIEHTPOOEKHAsI Tapeika, MPsIMOTOYHAs, MPSIMOTOYHO-BUXPEBas,
NPSIMOTOYHASI C CEKIIMOHUPOBAHUEM H COYAapEeHUEM OTOKOB (A3HM30Ba), UX YCTPOMCTBO U
CPAaBHUTEJIbHbIE XapaKTEPUCTHUKHU.

36. Hacamounsie MmaccooOMeHHbIe anmmapaTsl. OCHOBHBIC DJIEMEHTHI annapaToB: HACAI-
KH, paclpeieIuTeNd U NepepaclpeacinTeN KUAKOCTH, CENapaTopbl, ONOPHbIE YCTPOil-
ctBa. O0J1aCTh MPUMEHEHHSI, OCHOBHBIE XapaKTEPUCTUKH, IPEUMYIIECTBA U HEJIOCTATKH.

37. HacajgouHble KOJIOHHBI JIJIsl IPOIIECCOB abcopOimu U pekTudukanuu. Pexxumsl pa-
00TBl HacaZO4YHBIX KOJIOHH. BeiOop onTumanbHOro pexxuma. HeperymsipHele Hacaaku U3
kozen Pamura, Ilamns; cenen bepns, UnTamnoke. Perynsipusie nHacaaku: HopTtona, 3yiib-
uep, Copeitnak u ap. O61acTh NPUMEHEHHUS HACAIO0K Pa3aUYHBIX TUTIOB. CpaBHUTEIbHBIC
nokasareiau paboThl HAcaJoK. SIBIEHHE «CyXOro KOHycay B HacaJ04HOW KOJIOHHE, METO/Ibl
€ro yCTpaHEeHHUs.

38. DKCTpaKIMOHHBIC armapaThl JUIsl CHCTEM KHUIKOCTb-KUIKOCTh. Kiaccudukamms
AKCTPAKIMOHHBIX amnmnapaToB. KOJOHHBIE SKCTPAaKTOPHI: MYyJIbCALMOHHBIE, POTOPHO-
nuckoBble. L{eHTpoOexkHbIe HanOpHbBIE U Oe3HATIOPHBIE SKCTPAKTOPHI.

39. Ammapatsl s cymku marepuanoB. Kmaccudukanus cymmmnok. KoHBEKTUBHBIC U
KOHAYKTHBHbIE CymIMIKki. KOHBEKTUBHBIE ammaparhl AJisl CYIIKH MaTepuaja B cloe: TyH-
HEJIbHbIE, JICHTOUHBIE, METIEBbIC, BANIbLIEJICHTOYHBIE.

40. AnmapaTsl IJs CYIIKM MaTepHalia B KHUIIAIIEM CJ0e. DJIEMEHTHI 3TUX ammapaToB.
AdpodoHTaHHBIE CYIIMIKUA. ANmaparsl A CYIIKH MaTepuala B PEKHUME IMHEBMOTpAHC-
nopTa: TpyObl, CyIIWIKU IIUKJIOHHBIE; BUXPEBbIE CYIIUIIKH.

41. KomOMHUpOBaHHBIE CYIIWIIKU. PacnblInTeIbHbIE CYIIMIKY: HEHTPOOeKHBIE U (op-
cyHounble. KOHCTpyKIIMM KaMep U PacIbUIUTENbHBIX YCTpoicTB. KOHAYKTHBHBIE CymIUII-
ku: OapabaHHbIe U BaJiblieBble. BBIOOp Mpoliecca CyIiky B anmapare.

Pazoen 3 (MpOAOMKEHUE) — XUMUYECKUE Peakmopbl U annapamuol 01 pa3oeiieHus
HCUOKUX U 2A308bIX HEOOHOPOOHBIX CUCTIEM:



42. Ounbtpbl ans xuakocted. Knaccudukanus GunbTpoB. EMKOCTHBIE (QUIBTPBI, UX
KOHCTPYKIIHS, TIOPSIIOK pacueTa. PamHble M KamepHbIe (PUIBTPHI: TPOCTHIE U ABTOMATHU3H-
poBannbie (PITAKM).

43. HenpepbIBHO JIEHCTBYIOIIME BaKyyM-(UIbTPBL: KapycelabHblE, TapenbyaTbie, Oapa-
OaHHbIE, NUCKOBBIE, JEHTOYHbIE. OCHOBHbBIE KOHCTPYKTHBHBIE OCOOCHHOCTH OapaOaHHBIX
BakyyM-QuibTpoB. [Topsanok ux pacuera. bapabanusie GpuabTpsl, padoTaronme noja J1aB-
JICHUEM.

44, llentpudyru B XUMHUECKOM mnpombinuieHHOCTH. Kiaccudukauus, MapkupoBKa
ueHTpudyr. OCHOBBI pacueTa MPOU3BOJUTENBHOCTH HEeHTpUPyr. Ounprpyrommue HeHTpH-
¢Gyru ¢ nyabCUpYIOIIeH BEITPY3KOH 0caKa: 0JHO-, ABYX- U MHOI'OKACKa/IHBIE.

45. llentpudyru B XUMHUECKOH NpoMbllIeHHOCTH. DUIbTpyOIIKe, OCaIuTeNbHbIE U
KOMOWHHUPOBaHHbIE LEHTPU(DYTU CO HIHEKOBOM BBIFPY3KOM ocanaka. LlenTpudyru ¢ ues-
TPOOEKHON U BUOPALIMOHHOM BBITPY3KOM OcCajaKa.

46. TpyOuatbie cBepxueHTpugpyru. Cemnapatopbl 0HO- U MHOTOKaMEpHBIE, Tapesibya-
Thle, UX KOHCTPYKIMH U XapaKTepUCTUKU. OcoOEHHOCTH paboThl BaJIOB, IPOYHOCTH 00e€-
yaiiku, BuOpauus ueHTpudyr. MeTopl 6anaHCUpOBKUA POTOPOB.

47. OO6opynoBaHue A MbIJICOYUCTKH. A3PO30JU U MbUIM, UX Kiaccudukanus. Huk-
JIOHBI O/IMHOYHBIE, TPYTIIOBBIE U OaTapeiiHbie. OCHOBBI pacueTa (1o100pa) HUKIOHA.

48. PyxaBHBIC (QUIBTPHI I OYUCTKU TA30B. DIEKTPOPHIBTPHI. AMMapaThl MOKPOH
nbplUIeouncTkU. BuxpeBoil ckpy00ep. KoncTpykumu, o0gacTh NpuMEHEHUsl, TEXHUYECKUE
XapaKTePUCTUKH, IPEUMYIIECTBA U HEJTOCTATKH.

4. MpaKkTnyeckue 3agaym K KOHTpPOJibHOM paboTe

Pazden 3. Xumuuecxue peaxmopuoi.
4.1. 3agaua A

OnpenennTs HEOOXOUMBIN 00beM V peakTopa HIeadbHOTO BBITECHEHHUS, OJHO- U
YETHIPEXCEKIITMOHHOTO peakTopa cMemienus (puc. 3.1) mpu 3agaHHOM CTENEHU IpeBpaillie-
Hus Y, KoHUeHTpauuio Cy NpoayKTa (3THICEPHOU KUCIOThI) U pacxo] pactBopa W Ha BbI-
XOJIE U3 peakTopa AJs 3aJaHHbIX B Ta0I. 3 ycioBuil. BogHble pacTBOPBI CEPHOM KUCIOTHI
H,SO4 n muatuncynedara (C,Hs),SO,4 mocne cMerieHns moaarTcs B peakTop HEeMpephIB-
HOTO JIeHCTBYS, B KOTOpOoM TipH 22,9°C mpoTeKaeT peakius

H2804 + (C2H5)ZSO4 =2 C2H5SO4H.

Pacxonbl 1 MOJIsIpHBIE KOHIIEHTpAIUU 000MX pacTBOPOB OAMHAKOBHI M paBHBI W),
M/d 1 Co, Mmonb/11 (10 cMmecutens). Kunetnueckoe ypaBHEHHUE PEAKIIUU UMEET BU/I:

—dc/dt = K *C .

3nech: C — kKoHIeHTpanus AMdTUICYIb(dara, K; — KOHCTaHTa CKOPOCTH peakiuu 1-
ro nopsanaka. lcxoaHblie JaHHBIE ISl YEThIPEX BAPUAHTOB M CXEMa K pacuery MpeJcTaBiie-
HBI B Ta0J. 3, peuieHue 3a7aud peKOMEHAYETCSl BBIOJIHATh, UCIOIb3Ysl PEKOMEHIYEMYIO

JTUTEPATYPYy.

Tabmn. 3
HcxoaHble JaHHBIE K EePBOii 3a1a4e (A)
Bapuant 1 2 3 4
Wo, M1 2 3 4 5
Co, MOJIB/T 5 4 3 2
y 0,96 0,92 0,90 0,86
K, 1/4ac 0,3 0,4 0,5 0,6

Pa3zoen_ 2 — kononuas maccoobmennas annapamypa.

4.2.3anaua b



[To ucxoaHBIM JaHHBIM, MIPEICTABIEHHBIM B Ta0J. 4, T0g00paTh CTAaHAAPTU30BAHHYIO
TapesKy 3aJaHHOro THma. [IpoBecTn ruapaBIUYecKuii pacyeT, IPOBEPUTH pabOTOCTIOCO0-
HOCTb BbIOpaHHOU Tapenku. Onpeaenuth 3QQPEeKTUBHOCTh TAPEJIKH, YUCIO JEHCTBUTENb-
HBIX TapesIOK U BBICOTY KOJIOHHBI. PacueT conpoBokaaTh HEOOXOIMMBIMU MOSICHEHUSIMU U
pacyeTHbIMHU CXEMaMH AJIEMEHTOB TapesIKU U MapaMeTPOB MOTOKOB Ha TapesiKe.

Tabmn. 4
Hcxonnbie nanubie k BTOpOii 3agaue (b)
1 ) 1

= S g g m m o o5 -~ ; g
3 | E S %) | & %" X 2 | 5%

1 o 3000 2800 3,5 850 5,6 4,2 17 22 B

2 g 9000 7500 6,4 920 8,0 6,3 20 24 C

3 = 7500 6400 2,4 950 2,4 3,6 24 26 H

4 = 22400 16600 3,8 860 2,0 7,5 32 28 B

5 E 68400 55600 7,6 800 15 2,6 48 16 C

6 44000 36000 3,4 720 1,8 3,6 24 18 H

7 26600 24800 6,6 845 4,8 2,8 45 20 B

8 & 21200 19800 7.8 920 2.3 4,3 18 17 C

9 % 39500 35700 6,7 670 53 3,2 28 16 H

10 5 32400 29600 3,6 930 2,4 6,8 36 24 B

11 § 44000 36000 3,4 880 3,2 2,3 42 22 C

12 17000 16000 55 730 3,6 57 24 16 H

13 4600 4200 5,6 920 4,2 3,8 28 15 B

14 o 6900 5600 4,8 770 2,4 45 37 18 C

15 Z, 16400 15200 52 930 1,5 6,3 35 12 H

16 E 37200 35300 6,3 850 2,8 54 44 16 B

17 &) 43200 42400 4.8 780 3,2 2,8 28 14 C

18 50500 49700 3,9 970 4,1 3,6 33 20 H

19 36800 33500 4,6 870 1,6 4,2 29 12 B

20 § 43300 47500 5,8 675 1,8 2,4 41 18 C

21 % 30100 29500 9,7 890 2,3 2,7 36 16 H

22 2 50100 48000 8,5 920 2,5 3,2 45 14 B

23 é* 70200 65700 7,8 840 3,6 43 64 22 C

24 81600 79600 6,3 790 1,8 4,0 36 20 H

O6o3Hauenus: G, — Harpy3Ka KOJOHHBI TI0 Tapy (Tasy), kr/uac; G, — Harpy3ka KOJOHHBI
0 KUJAKOCTH, KI/4ac; py — MJIOTHOCTD Mapa, Kr/M3; Px — IUIOTHOCTH KUAKOCTH, KF/M3; My — BSI3-
KOCTh mapa (Tasa), [lac; g, — BI3KOCTh KHIKOCTH, [1ac; 6 — KOAPPHUIMEHT MOBEPXHOCTHOTO
HaTsSOKCHUA M@)K]ly KHUOKOCTBIO M I'a30M, IL)K/MZ, nCT — YHUCIIO0 CTyneHel\/JI KOHTaKTI/IPOBaHI/ISI
(TEOpETHUYECKHIX TapeJioK);
BcnennBaeMocTh KUIKOCTH B KoJIoHHE: B — Beicokast; C — cpennsisi; H — Hu3kas.

5. Kputepuu olleHKM HTOIrOB KOHTPOJbHOI padoThI:

5.1. Kputepnii oleHKH Ha OLEHKY «3a4TeH0» («OTJIUYHO») C MAaKCHUMAJIbHBbIM
gucyiom 6amioB 87 — 100:

BrimonHens! Bce TpeOoBaHUs 3ajaHus K KOHTPOJIbHOW paboTe. BriOpaHbl nmpaBuiib-
HbIE BAPUAHTHI UCXOJHBIX MapaMeTpoB. [[aHbl HCUepIBIBAIOIINE OTBETHI HA BCE MPAKTHYE-
ckue Bompockl. [Ipu pemieHnn 3a1a4 pacueTHBIE CXEMBI TIOCTPOCHBI MPABUILHO, C COOITIO-
JeHreM Macmitaba W mpaBuil odopmieHus. PacueTel BBIMOJHEHBI C JIOCTATOYHOMU
CTENeHbI0 TOYHOCTH. [loka3zaHbl MCTOYHMKKA HH(OPMAIMM M CCHUIKA HA HCIIOJIb3yEeMbIe



IpU pacueTax CXxembl U rpauKy, pacyeTHbIE YpaBHEHUS U HU(POBbIE BEIMYUHBI. Yucio-
BbI€ BEMYMHBI B (hOpMyJaX COMPOBOXKAAIOTCS eIWHUIIAMH u3MepeHuil B cucteme CU.
Hag enuHuniamu u3MepeHHil BBIMOIHEHBI MpaBUiIbHbIE MpeoOpa3oBaHus, BCE MaTeMaTH-
YecKue JEHCTBUS HaJl MaJbIMU M KPYITHBIMU BEJIMYMHAMHI HUMU BBITIOJHEHBI 0€3 OIINOOK,
C IPUMEHEHUEM CTENIEHHOU (DOPMBI 3aMHCH.

5.2. Kpurtepnii olleHKH HA OLEHKY «3aYTeHO0» («XOpOIIO») C 4YHCcIOoM OaisioB 73
— 86:

BrimosnHensl Bce TpeOoBaHMS 3aJlaHUsl K KOHTPOJIbHOHN padote. VcxoqHble TaHHBIE
BbIOpaHbl NTpaBUIbHO. OTBETHI HA TEOPETUUECKUE BOMPOCHI OCBEIIEHBI B IOJIHOM 00bEME,
CO CCBUIKOH Ha JIUT€paTypHble UCTOYHMKHU. PacyeTHBIE CXEMBI, SIIOPBI IIOCTPOEHHI B Iie-
JIOM IIPAaBUJIBHO, HO ¢ HEOOJBIIMMHU HapyIIEHUsIMU B IpaBuiax odpopmieHus. Pacuers! Be-
JUYUH MECTaMU HE JOCTUTalOT JOCTATOYHOM CTENEeHM TOYHOCTH. MIMeroTcss HeOonblne
OIIMOKK B BBIBOJIE pacUETHBIX (opMyil. YHCIOBBIE BEMUYHMHBI B (hOpMyIaX CONPOBOXK/a-
I0TCS €MHUIIAMHU U3MEPEHMM, HO HEKOTOPhIE PACUETHBIE NTapAMETPhI YKa3aHbl B CUCTEME
CH. KpynHble ¥ MEJIKHE YUCIIOBBIE BETUYHUHBI HE BCETJa IIPEICTABIICHBI B ITI0KA3aTEIbHON
¢dopMe. B HEKOTOpBIX cllydasx HE CETIaHbl 3aKIIOUYUTENbHbIE BHIBOJBI MOCTIE 3aBEPLICHUS
KPYIHBIX pa3JIeJI0B pacyeToB.

5.3. Kpurtepuii OlleHKH HA OLEHKY «3a4TE€HO0» («YyIOBJIETBOPUTEIHHO») C MUHHU-
MaJbHBIM YHCIIOM OamioB 60 — 72:

Brimonneno ne menee 60% tpeboBanumii 3aganus k padbore. HekoTtopsie OTBETHI Ha
TEOPETUYECKUE BOMIPOCHI OCBEIICHHI HE B TIOJTHOM 00BbeMe. PacyeTHbIe CXEMBI, SIIOPHI T0-
CTPOEHBI TMPABWIBHO, HO C CYIIECTBEHHBIMU HapylIeHUsMU mpaBuil odopmienus. [Ipu
MPOBEACHUU PACUCTOB UMEIOTCS CYIIECTBEHHBIE TOTEPU TOUYHOCTH BenuuuH. [Ipu ucmosnb-
30BaHUU pacueTHBIX (JOPMYJ HE BCET/a IaHbl CChUIKA Ha X UCTOYHHUKHU. He Bce uncioBbie
BEJIMYMHBI B (OpMyJIaX COMPOBOXKAAIOTCS €IMHUIIAMU U3MepeHuil. He Bcerma eauHUIIBI
n3Mepennil ganel B cuctreme CH. KpynHble n MenKne YMCI0BbIE BETMYUHBI ITPEACTABIEHBI
B pa3NUYHBIX (hopMaTax, 4TO MOXKET MPUBECTH K HAKAIUIMBAHUIO CHUCTEMATHYECKHUX OIIIH-
0ok B BeuncieHusix. [loanucannas mpemnojaBaTeneM KOHTPOJIbHAs padoTa BO3BpalaeTcs
yepe3 AeKaHaT Ha UCTIPABJICHUE.

5.4. Kpurtepuii OLIEHKH HA OLEHKY «HE 32a4TeH0» «HEYIOBJIETBOPUTEIIBHON:

Ecnu X0Tst 661 OJTUH M3 MEPEUNCIICHHBIX KPUTEPHUEB JUII MUHUMAIbHOW OLIEHKH HE
coOumo1aeTcsi, UM paboTa BBHINOJIHEHA C OMO3JaHHEM OT YCTAHOBJIEHHBIX CPOKOB CHayH,
IPEI0/1aBaTENIEM BBICTABIISETCS OLEHKA «He 32a4TEeH0» («HEYAOBIETBOPUTEIBHOY), paboTa
C 3aMEUYaHUSIMU U MOJIUCHIO IPENO0IaBaTeNs BO3BPAILAETCs Ha JOPa0OTKYy.
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TEMbI JJIS1 PEOEPATOB

no quciimiuinHe  b1.B.10  «MamuHael ¥ anmapaTsl XUMHYECKUX IIPON3BOJICTB.
Yactb 1»

OO0wmme cBenenus o pepepare

Pedepart BrimonHseTCSI CTYIGHTOM IO 3aJJaHHOM TMpenojaaBaTeieM TeMe B BHJIE ca-
MOCTOSITEIbHOM paboThI 1Mo aucuuruivHae. [Ipu BeimonHeHNU pedepara CTYJIEHT OCBauBaeT
paboTy ¢ HAyYHO-TEXHUYECKOW JTUTEPATYpOH, KaTaioramu, pedepaTUBHBIMU KypHATAMH.
[Tpu Hanucannu pedeparta CTYIEHTOM PACIUCHIBAETCS CYIIHOCTh OMHCHIBAEMOMN MpooIie-
MBI, €€ COBPEMEHHOE COCTOSHHE, OIEHUBACTCS BJIMSHUE PA3IUYHBIX (PAaKTOPOB, BKIHOYAS
MPOIECCHl U3TOTOBJICHUS, DKCITyaTallid, BOCCTAHOBJIICHUS M PEMOHTA MaIllUH U 000pYy-
JIOBaHUS OTPAciiv, 00CYKIAI0TCS Pa3TUYHBIC BOZMOKHBIC HATIPABJICHHS MX YIyUIICHUSI.

Ilepeyens pexoMeHayeMbIx TeM s pedeparos no auciuiuimbee b1.B.10 «Ma-
HIMHBI U annapaThl XMMUYECKUX MPOU3BOJCTB. 1 4acThy:

1. Ha3znauenue, ycTpoiCTBO, MPUHIUIT ACHCTBUSI OCHOBHBIX JIEMEHTOB HACAJI0YHBIX
KOJIOHH. PexXuMbI paboThl Haca 0K, BBIOOP OMTHMAIILHOTO PEKUMA.

2. Bunbl Hacanok, TpeOoBaHMs, TpeabsBiasieMble K HUM. OCHOBHBIC TMOKa3aTelu
Hacasok. O0nacTh MPUMEHEHHUs, JOCTOMHCTBA U HEJIOCTATKUA, COBPEMEHHBIX BUJIOB Haca-
JIOK.

3. PacnipenenurenbHble YCTPOMCTBA ISl )KUIKOCTH B HACAJOUYHBIX KOJIOHHaX. Ha3Ha-
YeHHe U TPeOOBaHUS K OPOCUTENISIM; CPAaBHHUTENIbHAS XapaKTEPHUCTHKA, 00J1aCTh MMPUMEHE-
HHS, JOCTOMHCTBA U HEJOCTATKHU.



4. OnopHble ycTpoiicTBa o1 Hacaaky. HaznadueHue u npeabsBisieMble TpeOOBaHUS K
OIIOPHBIM 3JIeMeHTaM. KOHCTpYKTMBHOE MCIIOJHEHHE ONOPHBIX YCTPOMCTB, MX JOCTOWH-
CTBA U HEJIOCTATKH.

5. Ha3zHaueHue W yCTPOMCTBO IEpepacupeAesUTENIbHbIX TapeloK ISl KUAKOCTH B
HACaJO4YHbIX KOJIOHHAX. SIBIIEHHE «CyXOro KOHyCa» B CIIO€ HacaJlKH, METOMBI €ro ycrpa-
HeHus. PaznuuHble criocoObl YKIIaIKU HACaJ0K B KOJIOHHE.

6. Kitaccuueckue 6apOoTakHbIe CUTYATHIE W KOJIIAYKOBBIE TAPEJIKU C MEpEeTrBaMH,
UX YCTPONCTBO, MPUHIUMI pabOThI, OCHOBHBIEC TMOKa3aTenu. JJoCTOMHCTBA W HEAOCTATKU.
KomOununpoBanHas (cuT4aTo-KoJamaykoBasi) Tapenka Becra.

7. Tapenka u3 S-o0pa3HBIX IEMEHTOB, €€ YCTPOMCTBO, MPUHIIUI JIE€HCTBUS, OCHOB-
HBIE MTOKa3aTeld, JOCTOMHCTBA U HegocTaTku. KomOuHMpoBaHHas Tapenka u3 S-o0pa3HbIX
AJIEMEHTOB C OTOOMHHUKAMU.

8. CtpyiiHble Tapeiaku. Y CTPOUCTBO, MPUHIIUI JEHCTBUS, CPABHUTENbHBIC MTOKa3aTe-
JU CTPYWHBIX TapeyloK: SI3bIYKOBBIX; APOYHBIX; IJIACTUHYATHIX; U3 MPOCEUHO-BBITSIKHBIX
JUCTOB ¢ oTOOMHMKaMu. [IpenmyIiecTBa U HEIOCTaTKH, 00JIACTh IPUMEHEHUSI.

10. IlpoBanbHble Tapenku (06€3 mepeiarBoB). Y CTPONCTBO, MPUHIUN IEUCTBUS, CPAB-
HUTEJIbHBIE MMOKA3aTEIU, JOCTOUHCTBA U HEJAOCTATKU PA3JIMYHBIX BHUJIOB MPOBAJBHBIX Ta-
penok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKILUH, PEXXUMBbI paOOThI; CpPaBHUTENbHbIE [TOKa3aTeNnu; 00-
JacTb NPUMEHEHHs KIalmaHHbIX Tapenok. KiananHas OamiacTHas M KaJllO3UHHO-
KJIAllaHHAs TapEeJIKU, UX IPEUMYIIECTBA U HETOCTATKH.

12. Tapenka ¢ 1ByMsl 30HaMH KOHTaKTa. Y CTpPOMCTBO, IPUHIIMI ACHCTBUSL, OCHOBHbBIE
MOKa3aTesM, JOCTOMHCTBA U HEJOCTATKH Tapejok ¢ kernobddarsiMu (M) n nunuHapoxo-
HU4YeCKUMU niepennBamMu (Yexosa).

13. CrpyitHO-1IeHTpOOEKHBIE TAPETKU. Y CTPOMCTBO, MPUHIIUIT ACUCTBHS Pa3IUYHbIX
BHJIOB TapeJIOK: SI3BIYKOBBIX C 3aKPYYEHHBIM ITOTOKOM Ta3a; CO CIIMPAIBI0 ApXMMena; Ta-
penka KXTU. CpaBHuTenbHasA XapaKTEPUCTHKA; JOCTOMHCTBA U HEAOCTATKH.

14. IlpsMOTOUHbIE TapesKu: TpyOdaTble, C 3aBUXPHUTENSIMHU; C CEKIMOHUPOBAHUEM
noTokoB (A3u3oBa). [IpuHIUN nelcTBUSs, CPAaBHUTENIbHBIE MOKA3aTeNH, IPEUMYIECTBA U
HEJIOCTATKHU.

15. Haznauenue, TpeOoBaHUs, IPEBSBIsIEMbIE K MIEPETUBHBIM YCTPOUCTBAM Tapelb-
YaThIX KOJIOHH. Y CTPOMCTBO, MPUHIIUIT JCUCTBUS 3JIEMEHTOB IEPEIMBOB: IPUEMHBIN Kap-
MaH, CJIMBHAs peryJInpyromas IiaHKa.

16. KoxxyxoTpyOuaThie TEMII000OMEHHUKHU. Y CTPONUCTBO, MPUHIUI ACHCTBUS, 001aCTh
NPUMEHEHHsI, OCHOBHBIE MTOKa3aTesn. MapKupoBKa KOXKYXOTPYOUaThIX TEMJI00OMEHHUKOB.

17. TemneparypHble HaNPsHKCHHUS B TEIIOOOMEHHHUKAX. [[pUYMHBI BOSHUKHOBEHHS U
METOJIbl KOMITEHCALlMU TEeMIIEpaTypHBIX Jedopmaluii B KOKYyXOTpyOUaThiX TErIo0OMeH-
HUKAaX KECTKOI0, MOJYKECTKOI'O U HEXKECTKOI'O TUIIOB.

18. TemnmooOMeHHUKH >KECTKOM KOHCTpykumu Mapku TH. YcTpoiicTBO, mpuHIUI
neicTBusi, 00JacTh NpuMeHeHus. JIOCTOMHCTBA U HEJJOCTaTKU. MeTO bl CHUKEHUS TeMIIe-
paTypHBIX HANPSKEHUM.

19. Tenym00OMEHHUKH TOTYKECTKOTO THIIA C KOMIIEHCATOpoM B Kopiryce Mapku TK;
¢ TuOKoi MeMOpaHoil B TpyOHOI perieTke; ¢ U30rHyThIMU TpyOkamu. [IpuHImun neicTsus,
00JacTh MPUMEHEHUs1, JOCTOMHCTBA U HEJJOCTATKH PA3IMYHBIX TUIIOB KOMIIEHCATOPOB.

20. TemnmoobmenHuku HexecTkoro tuma ¢ U-oOpasHeiMu TpyOkamMu Mapku TV.
YCcTpoicTBO, MPUHITUTT ACHCTBUS, 00JIACTh TPUMEHEHUS, IOCTOUHCTBA U HEJOCTATKH.

21. TennooOMEHHUK ¢ BHYTpeHHeH miaBaroieid romoBkoit mapku TII. YcrpolicTso,
OPUHLMI JIeUCTBUSA, JOCTOMHCTBA M HEJAOCTATKU PA3IMYHBIX BAapUAHTOB KOHCTPYKIUI
IJIaBaIOIIeH T'OJOBKH.



Kpurepun ouenku pedeparos:

MaxkcumasibHOE YHuci10 0a/U10B — 8 6aJ1J10B — BBICTABIISICTCS MPENOIaBaTeNIeM Ipr
HOJTHOLIEHHOM PAacKpBITUU TEMBI B XOJI€ CBOETO BBICTYIUIEHUS 110 3a/laHHON TeMe pedepa-
Ta, IPUBEJCHNN YETKUX apryMEHTOB U JJOKa3aTeNIbCTB, a TAK)KE€ aKTUBHOE ydacTHe B 00-
CY)KIEHUH 3aJaHHON MpOoOJIeMbl, KOTOpas ObL1a pacKphITa B X0JI€ BBICTYILJICHUS.

MuHuMaJbHOE YUCJI0 0AT0B — 6 0a/JI0B — BBICTABIISCTCS MMPU HEJOCTATOYHOMN
CTETICHU PACKPBITHS TEMBI B XOJE€ CBOEr0 BBICTYIUICHUS, IPUBEACHUU HEUETKUX apTyMEH-
ToB 1 He BOJHE akTMBHOE y4yacTHe B IUCKYCCHH IO 3aJlaHHON TMpobiieMe, KoTopas Obliia
PACKpBITAa BBICTYNAIOIIUM IMIOBEPXHOCTHO B XOJI€ BBICTYILJICHHUS.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
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Hanpapnenue noarorosku: 18.03.02. «3Hepro- u pecypcocOeperaromme mporecchl
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IK3AMEHAIIMOHHBIE BUJIETBI

o qucnuiuinae b1.B.10 «Mammape! 1 annapaThl XUMHYECKUX OIPOU3BOJICTB.

YacTte 2»
(HamMeHOBaHWE JTUCIIUTIIIMHBI )

IK3aMeHAIIHOHHLIN OmyieT Ne 1

. Knmaccudukarus Heoqaopoaubeix cucteMm. OuibTphl A1 pa3aeneHus CyCIeH3uH.
. Cioco0OsI BRITPY3KH OCaJIKa U3 POTOPOB IIEHTPUDYT.
3. YnotHenus. CalbHUKOBOE yIUIOTHEHHE. MaTepuaibl CaIbHUKOBBIX YIJIOTHCHHH.

N —

DK3aMeHAIIHOHHBIN OnJieT Ne 2

1. Knaccudukauus ¢unprpos. Hytu-punbrpsl.
. Beirpy3ka ocazika u potopa HeHTpu(yru noj 1eHCTBUEM CUIIbI TIHKECTH.
3. YruiotHenus. TopiieBbie yIIOTHEHUS.

N

DK3aMeHAIIHOHHBIN OnJiiet Ne 3

1. ABTOoMaTHuUeCKHii, KAMEPHBII ¢ MEXaHUYECKUM 32KUMOM ILTUT QUIBTPIIpECC.
. [ITnexoBas BeIrpy3ka ocaaka. [lopuiHeBas BBIrpy3Ka ocajka.
3. Yonotuenus. ['epmeTHnuHbIe TPUBOABI.

N

DK3aMeHAIIMOHHBIN Ouyet Ned



. KamepHnslii punpTp-npecc.
. lITHexoBas BbIrpy3ka ocajka. IlopuiHeBas BbIrpy3ka ocaka.
3. UepBsiuHble MAlIMHbI, KOHCTPYKIUS, Ha3HaUCHHUE U KiIaccuuKanus.

N —

I9K3aMeHAIMOHHBIH OmJieT Ne 5

|

. JIucroBble (IIacCTUHYATHIE) (PUITBTPBHI.
. Korcrpykunu nentpugyr. MasTHuKoBbIe HEHTPUDYTH.
3. Bankossle mamunbl. Knaccudukanus Banbles.

N

DK3aMeHAIIHOHHLIN OmJieT Ne 6

1. bapaGanHubie GUIBTPHI.
. Koncrpykuuu nentpudyr. [NonecHsie ieHTpUPyru ¢ BEpXHUM IMPUBOIOM.
3. BankoBble mamuHbl. KOHCTPYKITUU BaTKOBBIX MAIIIHH.

N

DK3aMeHAIIHOHHLIN OmJieT Ne 7
1. {uckoBbiit punbTp. Tapenpyarsiii GUIBTP.
2. Konctpykmun nearpudyr. ['opu3oHTanbHbIE TIEHTPUPYTH C HOKEBOM BHITPY3KOH OCaI-
Ka.
3. Tpy6onpoBoanbie cuctemsbl. Kiaccudukanus TeXHOJOTHYECKUX TPYOOIPOBOIHBIX CH-
cTeM. 3anopHas apMarypa.

IKk3aMeHAIlHOHHDBIH OnJieT Ne 8
1. JIenTouHbIN BakyyM-(QUIBTP.
2. Koncrpykmuu neHTpudyr. OuinbTpyromme meHTpudyru HeMpepbIBHOTO JIEHCTBUS CO
IIHEKOBOM BBITPY3KOM OCaJKa.
3. Kpansbl. TunoBbie KOHCTPYKIIMH KPAHOB.

DK3aMeHAIIHOHHBIN OnJyietr Ne 9

1. Hentpudyru. Knaccuduxamus neHtpudyr.

2. Koncrpykuuu ueHtpudyr. OunbTpyromue HEeHTPUPYTH HENPEPhIBHOIO ACHCTBUSA C
MHEPIIMOHHOM BBIFPY3KOM Ocajka.

3. Bentunu. TunoBble KOHCTPYKIIUU BEHTUIICH

IK3aMeHAMOHHBIN Ouiet Nel(



1. ABToMaTHueCcKHil KaMEPHBIN C MEXaHUYECKUM 3a5KUMOM IUIUT (PUIIBTPIIPECC.
2. Koncrpyknuu nieHTpudyr. MasTHUKOBbIE IEHTPUDYTH.
3. 3aaBmKkH. TUIIOBbIE KOHCTPYKIIUU 3aBUKEK.

JK3aMeHAIMOHHBIN OnJteT Ne 11

1. KamepHnslii puibtp-nipecc.
2. Korctpykuuu nieatpudyr. [logsecHpie HEHTpU(PYTH ¢ BEPXHUM IPUBOJIOM.
3. UepBsiuHble MalIMHbI, KOHCTPYKIUS, Ha3HaUCHHUE U KiIaccu(UKaLus.

JIK3aMEeHANMOHHBIN Ouster Ne 12

1. JIuctoBble (T1acTUHYATHIE) GUIBTPHIL.

2. Konctpykmuu nentpudyr. ['opu3oHTanbHbIE HEHTPU(PYTH C HOXKEBOW BBITPY3KOM
ocaJKa.

3. YunotHenus. ['epmeTHuHbIe TPUBOABI.

DK3aMeHAMOHHLBIN Omyet Ne 13

1. bapaGanHubie GUIBTPHI.

2. Koncrpykiuu neHtpudyr. OunbTpyromue HeHTpUudyru HENpepbIBHOIO JTEHCTBUSA CO
LIHEKOBOM BBITPY3KOM OCaIKa.

3. UepBsiuHble MalIMHBI, KOHCTPYKIIMSI, Ha3HAUYCHUE U KJIaCCU(PUKALIMSL.

DK3aMeHAIMOHHBIN Omier Neld

1. {uckoBbiit punbTp. Tapenpyarsiii GUABLTP.

2. Koucrpykuuu neHtpudyr. OunbTpyroniye HeHTPpU(YTH HETPEPHIBHOTO JEHCTBUS C
MHEPLIMOHHOM BBITPY3KOM OCaaKa.

3. Ymnotaenus. CalbHUKOBOE YILUIOTHEHUE. MaTepuabl CaTbHUKOBBIX YIUIOTHEHUH.

1. Kputepun oneHKH 3Kk3aMeHa B 0ajiax

CryneHT AomycKaeTcs K UTOTOBOMY JK3aMEHY B CIIydae BBIIIOJHEHHS UM BCETO
y4eOHOT0 TUTaHa 10 TUCIUILTAHE, BHITTOJHEHHS M CJTa4d MTPAKTHUECKUX 3aHITHIA U Jabopa-
TOPHBIX PabOT, a TakKe KOHTPOJBHBIX paboT ais 3a04HOi (opMbl 00ydeHus. B ciyuae
HAJIMYMSI aKaJeMUYECKON 3aJ0JDKEHHOCTH M TPOIYCKOB YYEOHBIX 3aHATHHA MO TUCIIH-
TUTMHE, CTYACHT IOJDKEH OTpadOTaTh MPOMYIISHHBIC 3aHATUS B (opMax, MPeaIoKESHHBIX



IpernojaBaTesieM U MPeICTaBICHHOM B pabouel mporpaMMe JUCIUTUTHHBI.

Ha sx3ameHe cTyleHTy npeasiaraeTcsl yTBEp>KI€HHBIN 3aBeAyomuM Kadenpoil ou-
JIeT, OOBIYHO BHIOMPAEMBIM UM CaMOCTOSTEIbHO, KOTOPBI COCTOUT TPEX TEOPETHUECKHX
BonpocoB. [lociie oTBeTa CTYAeHTY MOTYT OBITH 3aJaHbl JIOTIOJHUTENbHBIE YTOUHSIONINE
BOIPOCHI, TPEOYIOIINE KPAaTKOro OTBeTa. [[onmoHUTENbHbIE BOMIPOCHI, KaK MpaBUIIO, 3aja-
IOTCSI B CITy4ae HEMOJIHBIX OTBETOB M HYXHBI JJis O0Jee aJeKBaTHOTO OICHWBAHUS OTBE-
TOB.

Jns mosmydeHust uTOroBoit arrecranuu no auciuiinae b1.B.10 «Mamvnel U arn-
napaThl XUMHYECKUX MPOU3BOACTB. YacTh 2», 00y4arouuics, B COOTBETCTBUU C OaJIbHO-
periTuHroBoit cuctemoit oneHok HXTHU, nomken HabpaTh Ha dK3aMeHE CymMMYy OajljloB Ha
ypoBHE 0T 24 (MUHUMAJIBHBIA YpOBEHB) 110 40 6annoe (MakCUMalbHBINA ypOBEeHB). O1IeHKY
B Oajylax BBICTABJISICT BEAYIIUNA MpenojaaBaTelb JUCIMUILUIMHBI C YYETOM OTBETOB Ha BCE
BOIPOCHI 3K3aMEHallMOHHOr0 ouera. CTyeHT, ONYYUBUINI Ha SK3aMeHe menee 24 ban-
J108, CUNTACTCS He ammecmosanHvim (HEe CAABIIMM SK3aMeH) MO JUCIUIUIMHE, BHE 3aBU-
CUMOCTH OT CYMMBI OAJIJIOB TEKYILETO M 3K3aMEHAIIMOHHOTO peiitunra. CyMMapHbIii 2K3a-
MEHAIIMOHHBIA PEUTHHT OMpeNeNsieTcs cpeaHee apumeTHyeckoe OT TpeX OTBETOB Ha
BOIPOCHI SK3aMEHAIMOHHOTO OMIIeTa.

2. Kpumepuu OUEHKU YCMHbBIX Omeemaos Ha IK3amMeHe

YcTHBIE OTBETHI O0YYAIONIUXCS OIEHUBAIOTCS IMPEIOJIaBaTesieM B YEeThHIPEXOaylTb-
HOW CHCTEME Ha OICHKHU «0TJIM4YHO» (35 — 40 6amios), «xopomoy» (30 — 34 6amna), «yao-
BJIETBOPUTENbHO» (24 — 29 6aiioB) U «HeynoBaeTBopuTeabHO» (0 — 23 Gana).

2.1. Kpumepuu ouenku «omauuno» (35— 40 6amios):

OTBeT OLICHUBACTCS HA «OTJIMYHO», €CITH 00yYarOIIUICS:

TIOJTHOCTBIO PacKpBLI COACp)KaHUE MaTephalia B 00beMe, MPeayCMOTPEHHOM pabo-
4el MpPOrpaMMOii; M3JI0KHUI MaTeprall TPAMOTHBIM SI3IKOM, TOYHO HCIOJB3Ys OOIIepu-
HATYI0 TCPMHUHOJIOTHIO, U CUMBOJIUKY, B ONPEJCICHHONW JIOTUYCCKOUW MOCIIeI0BATEIBHO-
CTH; TIPAaBWJILHO BBITIOJIHHUII BCE YEPTEIKH, PUCYHKH, CXEMbl U TpadUKH, COMYTCTBYIONTUE
BONpOCY OuiieTa; mokaszajl yMEHUE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMHU MPUMEpPaAMU,
MPOJEMOHCTPUPOBATl 3HAHHWE TEOPUM paHee H3YUYEHHBIX TE€M U JAUCIHUIUIAH, TOJHYIO
c(hOpMHPOBAHHOCTh HMCTOJIB3YEMBIX MPU OTBETE YMECHHI M HABBIKOB; OTBEYAJl CaMOCTOSI-
TEIbHO, 0€3 HABOMASIINUX BOTPOCOB MPEIOAaBaTelis, JOMYCTHI OJHY — ABE HETOYHOCTHU MPH
OCBEIIICHUH BTOPOCTEIIEHHBIX BOIPOCOB WUJIU B BBIKIJIAJKAX, KOTOPHIE OTBEYAIOIINI JIETKO
UCTIPABUII MTOCIIE 3aMEYaHUs TIPEI01aBaTEs.

2.2. Kpumepuu ouenxu «xopowro» (30 — 34 6asoB):

OTBeT OlICHUBAETCSI HA «XOPOII0», €CITU yIOBJIETBOPSET B OCHOBHOM Ha TpeOoBa-
HUS Ha OICHKY «OTJIMYHOY», HO TIPU 3TOM UMEET HEKOTOPBIC U3 HEJAOCTATKOB: MPHU U3JIOXKeE-
HUU MaTepuaia JOMyIeHbl HEeOOJbIINe MPoOebl, He MCKA3HMBIINE COJCPKAHKME OTBETA;
JIOTTYIICHBl OJIMH — JIBa HEJOYETa MPU OCBEIICHWH OCHOBHOTO COJIEP)KAHMSI OTBETA, HC-
MPABJICHHBIE TIOCJIE 3aMEuYaHus MperojaBaTeis; IOomylieHa omwubka uiau Ooyiee ABYX
HEJI0YCTOB, NPU OCBEIICHUH BTOPOCTEIICHHBIX BONPOCOB WM B BBIKJIAJKaX, JIETKO HC-
NpaBJICHHBIE OTBEYAIOIINM TIOCIIC 3aMEeUaHUs MPEToJaBaTels.

2.3. Kpumepuu ouenxu «yoosenemeopumenvnoy (24 — 29 6annos):

OTBeT OIlEeHWBAETCSA MPEMOJaBATEIEM Ha «YAOBJIETBOPUTEIbLHO» B CIEAYIOIINX
CIIydasix: HETOJIHO PAacKpBITO COAepKaHWe MaTepuana (Colep)kaHhe M3JI0KEHO (parMeH-
TapHO, HE BCETJIa MOCIEA0BATENFHO), HO MMOKAa3aHO 00Iee MOHMMAaHKE BOIIPOca U Mpojie-
MOHCTPUPOBAHBI YMEHWsI, JOCTATOYHBIE /Ui YCBOCHUS MPOTPAMMHOTO MaTepuaia; uMe-
JIUCh 3aTPYIHEHUS MW JTOMYIICHBI OITUOKU B ONMPECIICHUN TEPMUHOJIOTHH JTUCIIUTIIUHBI,
gyepTexkax, CXeMax, BBIKJIAKax, HCIPABICHHBIX MOCJIC HECKOJIbKUX HABOJSIIUX BOIPOCOB



NIPEToIaBaTelIs; OTBEYAIONINI HE CIIPABHJICS C MPUMEHEHUEM TEOPHH B HOBOW CHUTYyalluu
IIPY BBIMOTHEHUH TIPAKTHYECKOTO 3aaHMsI, HO BBITTOJIHUJ 33JIaHUsI 0053aTEeIHLHOTO YPOBHS
CJIO)KHOCTH IO JTaHHOW TEME; MPH JOCTATOYHOM 3HAHHMH TEOPETHYECKOTO MarepHhala BbI-
sSIBJICHA HEJI0CTAaTOYHAsE C(HOPMUPOBAHHOCTh OCHOBHBIX YMCHHI U HABBIKOB.

OreHKa «Hey10BJIeTBOpUTENbHO» (0 — 23 Oaiya) cTaBUTCA B CIASAYIONIUX Clyda-
SIX: HE PaCKpBITO OCHOBHOE COJIEpKaHNE MaTepHaja; OOHapyKeHO HE3HAHHE 00yJaronM-
csi OorpIel WM HamOoJee BaKHON 4acTH y4yeOHOTO Marepuaia; JOMYIIECHBI ONTMOKH B
OTIPE/ICTICHUN TIOHATUH, MPH HCIOJIB30BAaHUM TEPMHHOJIOTUU JUCIUTUIHHBI, B PHCYHKaX,
cXemax uiu rpadukax, B BBIKIQJKaX, KOTOPbIC HE UCIIPABJICHBI ITOCIIC HECKOJIBKIX HABO-
JSIIIMX BOMPOCOB TpernoAaBaTenis, MeHee 60% obobeMa yueOGHOTO MaTepuaa.
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HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

Daxynomem MexaHuyeckuul
Kagheopa Mawunst u annapamoi xumuseckux npouzgoocms
Hanpapnenue noarorosku: 18.03.02. «3Hepro- u pecypcocOeperaromme mporecchl
B XMMHUYECKOU TEXHOJIOTHH, HEDTEXUMUU U OMOTEXHOJIOTHID)
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KYPCOBBIE ITPOEKTHBI (PABOTbI)

no nucnuiuinae  b1.B.10 «Mamuasl 1 annapaThl XUMHYECKUX IPOU3BOJICTB.

Yacte 2»
(HamMeHOBaHWE JTUCIIUTIIIMHBI )

1. TeMblI U copepxkaHuE KYPCOBBIX MPOEKTOB (Pador)

B cooTBeTcTBUU ¢ y4eOHBIM IIJIAHOM TMOJTOTOBKM OakallaBpOB IO HAIPABICHUIO
18.03.02 «DQHepro- u pecypcocOeperamwiime nporecchl XUMUIECKOW TEXHOIOTHH, HedTe-
XUMUHU U OMOTEXHOJOTUUY, B paMKax u3ydeHus aucuuruivibl b1.B.10 — «Mammuse! 1 an-
napaThl XUMHUYECKUX MPOU3BOACTB, 2 yacThy (b. O0opynoBaHue crnenuaibHOTO Ha3HAyYe-
HUsI) Tiepe] BBITIOJIHEHWEM BBIMYCKHOW KBalM(UKAIMOHHON paboThl OakanaBpa
MPEyCMOTPEHO BHITIOJIHEHHUE KYPCOBOTO MTPOeKTa (paboThl).

KypcoBoii mpoekt (pabota) siBisieTCSs OAHMM M3 BaXKHEWIIUX 3TaroOB H3YYEHUS
npodunupyromeit aucruiuimabl_b1.B.10 «MamuHbel ¥ anmapatbl XUMHYECKHX TPOU3-
BOJICTB» TIPY MOJITOTOBKE OakanaBpoB 1o HampasieHuo 18.03.02.

I]enwvro xypcoBoro npoekTa (paboThl) SBISETCS:

o 3aKpeIieHue, paclIupeHne U yriayOJjeHHe TeOpeTHMYECKUX 3HAaHUW 00ydarommxcs
M0 ¥ OOIIETEXHUYECKUM U CTICUATbHBIM AUCIUIUIMHAM;
o MPUBUTHUE HABBIKOB HUCIIOJIB30BAHMS MOJYYEHHBIX 3HAHUU JJIsI KOMIUIEKCHOTO pe-

IIEHUS1 KOHKPETHBIX 3a/a4, IMOCTABJIECHHBIX TEMOI KypCOBOIO IPOEKTA, a TAKKE€ HABBIKOB
CaMOCTOSITEILHOTO TOJb30BaHUs CIEUHUATbHOM snuTepaTypoil (crpaBounukamu, ['OCT-
aMHU Y1 HOPMAJISIMU );

. oOyueHre 00y4yarouIuxcsi TBOPYECKOMY, CAMOCTOSTEIHLHOMY MOJAX0AY K PELICHUIO
KOHKPETHBIX TEXHUYECKHMX 3aJa4 M BOCIIUTAHHE y HUX UYBCTBAa OTBETCTBEHHOCTH 32 BBbI-
MOJIHAEMYIO HHKEHEPHO-TEXHUYECKYIO paboTy;

. NOJATrOTOBKAa O0ydJaromuxcs K PeUIeHuI0 0ojiee CI0XKHOM TeXHHUYECKOHM 3amadd Ha
3aKJIFOYUTEIIBHOM 3Tane o0pa3oBaTEIbHOIO MPOLECCa — K BBINOJHEHUIO M 3alIUTE BbI-
MyCKHOM KBaM(PUKALMOHHOM paboThl OakanaBpa.



B kypcoBoM mnpoekrte oOyuaromuecs pa3padaThiBalOT KOHCTPYKLHIO MAIIUHBI, TEX-
HOJIOTUYECKOTO anmapara, TeXHOJIOTHYECKONH YCTAHOBKH 3aBOJIOB XUMHUUYECKOTO WK Hed-
Te- razomnepepadarsiBaromiero npoduis. Ha ocHoBe ananuza oOyuaromuiics mpeajiaraer
MOJIEPHU3ALIMIO JICUCTBYIONIETO0 000OPYIOBaHUS WM TEXHOJOTUYECKOTO Mpoliecca U J1aeT
TEXHUKO-3KOHOMHYECKOE 000CHOBAHUE MpeIaraéMoil MOJIEpHU3ALIUH.

3ajaHus Ha MPOEKT BhIAAIOTCS Kadeapoil B MHIAUBUAYATbHOM MOPSJIKE U, KaK Ipa-
BUJIO, JIOJDKHBI OBITH MOCBSIIEHBI pa3paboTke 00OpynOBaHUS MPEAIPHUITHS, HA KOTOPOM
CTYJIEHT MPOXOJIUT MPOU3BOJACTBEHHYIO MPAKTHUKY, TPETYCMOTPEHHYIO YU€OHBIM IJIAHOM.

Odopmienue KypcoBoro mnpoekra A0axHO oTBeuaTh TpeboBanusm 'OCTor ECKJ]
1 oOpa3oBarenbHOr0 cTaHmapta mo HampasieHuto 18.03.02. KypcoBoii mpoekT 6akanaBpa
COCTOUT U3 MOSICHUTENbHOM 3aMTUCKU U TpadUuecKoi 4acTu.

Tunoeoit eapuanm nosicuutenbHo 3anucku (I13) kypcoBoro mpoekrta (paboTh)
JOJIKEH BKJIIOYATh CJIEIYIOIINE pa3Iebl:

1. Bsenenue.

2. Ha3nauenue m 00nacTh MPUMEHEHUS MPOCKTUPYEMOTO oOopyaoBaHus (y3ia,
YCTaHOBKH, ammapara 1 T.1.).

3. OmnucaHue TPUHIMUIHATBEHON TEXHOJOTUYECKON CXEMBbl YCTAHOBKH M TEXHHYE-
CKasl XapaKTepUCTHUKAa OCHOBHBIX allapaToB.

4. OOocHOBaHME BbIOOpA KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

5.  Hepoctatku u peKOMEHAIUU 110 UX YCTPAHEHUIO.

6. CocraBneHue MartepuaIbHBIX U SHEPTETUUYECKUX OaIaHCOB.

7. TexHonmormyeckue pacderbl (MaTepHUalbHbIe, KHHETUYECKUE, TEIUIOBBIC, TH/I-
pPOJIMHAMUYECKHUE U JIP.).

8. MexaHudeckue pacdyeTsl Ha MPOYHOCTh, YCTOMYUBOCTH, KECTKOCTh MPOCKTHU-
pyeMoro o00opya0BaHHUS.

9. TexHUKO-dKOHOMUYECKOEe 00OCHOBaHHE.

10. BrmBOAmL

11. Cnoucok ucnoyib30BaHHOU JIUTEPATYPHI.

['paduueckas yacTe KypcOBOTO MPOEKTa BBIMOJHIETCS B 00beMe He MEHee Tpex-
YyeTbIpex JUCTOB ¢opMara Al, BKItoyasi COOpOUHbIE YEPTEXKHU U YEPTEKHU COOPOUHBIX €1H-
HUI] OJTHOTO-/IBYX OCHOBHBIX aIlapaTroB U HE MEHee OJHOTrO0 JMcTa pabouux ueprexeit 3-4
0a30BBIX JIeTaJeH MPOSKTUPYEMOTO O00PYAOBAHHUS.

3amura KypcoBOTO MPOEKTa MPOBOAUTCS Ha Kadeape B dopme oTueTHON KOoH(e-
PEHIIMU € y4acTHeM O0y4aroluXcsl CTYIEHTOB U paboyeil KOMUCCUU B cocTaBe 2-3-X Ipe-
nojaBaTesneil kageapsl, BKIOYas pyKOBOAUTENS IPOEKTA.

B pesynbrare paboThl HaJl KypCOBBIM IMPOEKTOM OOYYArOIMIUKCS JTOJIKEH CaMOCTOsI-
TEIbHO U B MOJHONW MEpe OCBOUTH U 3aKPEMUTh HAa pEalbHOM OOBEKTE NMPOEKTUPOBAHUS
creoyiowue komnemenyuu: IIK-3.1, 3.2, 3.3, 4.1, 4.2, 4.3

2. Ouenka peiimunza no Kypcogomy npoeKmupoeanuio
Omnenka peritunra kypcooro npoekta (KII) mo aucuumnuae b1.B.12 «Marmmunas! u
anmnapatbl XUMUYECKUX MPOU3BOJCTBY» MPOU3BOAUTCS PYKOBOJIUTEIEM MpPOEKTa B Oaiax,
C Y4ETOM KaueCTBa U IOJHOTHI BBIIIOJHEHUS CIEAYIOLIUX COCTABIAIOIINUX KypCOBOIO IIPO-
€KTa, a TAK)KE CPOKOB M UTOTOB €ro MyOJUYHON 3aIUTHI:

1. CooTBeTCTBHE MPEACTABICHHON MOSICHUTEILHON 3alUCKA KypCOBOTO MPOEKTa 3a-
JAHWIO W TpeOOBaHMAM CTaHIApPTOB EMMHON cucTeMbl KOHCTPYKTOPCKOM TOKYyMEHTAIHH
(ECKJI) k TeKCTOBOM JOKYMEHTAIUU;

2. CooTBETCTBHE BBIMOJHEHHOW Trpaduyeckoil yacTu M crenuuKali BbIJAHHOMY
3ananuio u TpeboBanuam crangaptoB ECKJI k rpaduueckoil foKkymMeHTaIH;

3. Utorn myOnuM4HOM 3alMTHI MPOEKTa HA 3aceJaHUH MPUEMHON KOMHCCHU Kadena-




ph;

4. CooTBETCTBHE CPOKOB BBIMIOJHEHHUS U TIPEACTABICHUS TOTOBOI'O MPOEKTA K 3allUTE
YTBEPKICHHOMY y4E€OHBIM IJIAHOM IpauKy.

Pelitunr xypcoBoro npoekta (Ryp) onpeaensercs myTeM BbIYUTaAHUS U3 MAKCUMallb-
HO BO3MOXKHOTO KoJinuecTBa OaminoB, paBHoro 100 Gamiam, cymmbl mtpadHbIX OaJIOB
(£Rj), KOTOpBIE BBICTABIIAIOTCS PYKOBOJIUTEIEM IPOEKTA 3a OMIMOKH, JOMYIICHHBIE CTY-
JEHTOM IPU 0POPMIICHUH MOSCHUTEIbHON 3anucKu (Ry3), IpU BBIMOJIHEHUH TpaduuecKon
yactu npoekTa (Rrp), Mo uroraMm myOnuyHON 3amuThl npoekTa (R 341;) ¥ 32 oTCTaBaHue OT
rpaduxka 3ammTsl IpoekTa (Rep) 0 ypaBHEHUIO:

RKH = 100 - Z(R[B + Rrp + R3AH1 + RCP) 0aJIJIoB.

MakcumanpHoe KomdecTBo 6ayoB — 100, muauMansHoe — 60, KOTOpBIE ONpees-
I0TCSI PYKOBOJUTENIEM MpoekTa AUGHEepeHIIPOBAHHO, OLEHKAMU «OTJIMYHO», «XOPOILIOY,
«YZOBJIETBOPUTEIILHO» B COOTBETCTBUU C KPUTEPUSIMU, IIPEICTABICHHBIMU B mao.. 2.1.

Taon. 2.1. Kputepuu OLeHKH PeiiTHHIAa COCTAB/ISIOLINX KYPCOBOI'0 IIPOEKTA

Cocmaensaio-
wue KIT

Kpumepuu ouenku u pekomenoyemole 0aivl

1. Kauecmeo no-
ACHUMEIbHOIL 3a-
nucku (I13)

[I3 BpImodHEHA B IOJHOM
00beMe, KauyeCTBEHHO, B CO-
OTBETCTBHHU C 3aJaHueM. Bece
paszienbl  TeXHOJOTHYECKOTro
U MEXaHHYECKOTO pacueToB
I13 BEHIIONHEHBEI B IOJHOM
o0peMe M OQOPMIICHHI Ipa-
BIWJIBHO, TIpaKTHYecKu 0e3
OIIMOOK M OTKJIOHEHHH OT
TpeOoBaHMit CTaHIApTOB
ECKJ k TekcToBOM JOKYy-
MeHTauuu. Bce pacuersl co-
JIep’KaT PaCUCTHBIC CXEMBI H
CCBUIKH Ha JIUTEpaTypy B
IOJIHOM 00BbeMe. DKOHOMH-
yeckoe 00OCHOBaHUE
MOJHEHO B IIOJIHOM O0BEME,
B COOTBETCTBUH C TpeboBa-
HUSMH METOIMYECKUX yKa-
3aHui. llemb W BBIBOABI IIO
MPOEKTY B3aMIMHO YBSI3aHBI U

BbI-

OTPAKAIOT conepIKaHue
npenjgaraeMol  MojepHu3a-
LU H.

I13 BhINOIHEHA B LIEJIOM B CO-
OTBETCTBUU C 3aJaHUEM H C
coOuoieHreM TpeOoBaHMH
HopM ECKJI kK TekcToBOM 10-
KyMeHTanuu. B paspemax 113
MO0 TCXHOJIOTMYECKOMY U ME-
XaHUYECKOMY pacueTy o0opy-
OBaHUS  JONYIIeHH  1-2
OMMOKH HETPHHIUITHAIHHOTO
XapakTepa, B BHAE HETOYHO-
cTeil B 0003HAUCHHMAX B pac-
YETHBIX CXE€MaX U CIIMCKE HC-
M0JIb3yeMO JINTEpaTypHI.
[Ipennaraemast mMonepHU3aLUSA
JIEWCTBYIOIEr0 000pYyI0BaHHMS
BIIOJIHE  peajibHasi,  OJIHAKO
SKOHOMHYECKOE OO0OCHOBaHHUE
BEIIOJTHEHO ¥ MOJNHCAHO C
HEKOTOPHIM OTCTaBaHWEM OT
YTBEpKICHHBIX CpokoB. Llemp
Y BBIBOBI IO TIPOEKTY HE IOJI-
HOCTBIO COTJIACYIOTCS C TIPEJ-
JlaraeMoi MOJepHHU3aLEn

13 BBINIONIHEHA C HEKOTOPBIMU OT-
KJIOHEHUSIMU OT 3aJiaHusi B YacTH
o0beMa BBINIOJIHEHHBIX PAacueTOB U
CpPOKOB 3amuThl; B TexHomoruue-
CKUX M MEXaHMYECKHX pacderax B
I13 gomyreHs! 6osee IBYX TEXHH-
YeCKHX OHIMOOK B BHAE OTCYT-
CTBHSL CCBUIOK Ha IJUTEPaTypy H
HEIOCTATOYHOTO KOJHYECTBA pac-
YETHBIX CXEM MAIIIUH U arnaparoB.
VIMeroTCst HETOYHOCTH U OINUOKU B
O(pOPMIICHHH CIUCKA HCIOJb30-
BaHHOM JuTepaTypsl. B pasnpene
9KOHOMHYECKOTO 000CHOBaHHUA
JIONYIIEHb HE3HAYMTEJbHBIE OT-
KJIOHEHUs OT TpeOOBaHUil METO M-
YEeCKUX yKa3aHHH 1o 00beMy MpH-
BEJICHHBIX PACYETOB [0 OICHKE
sKOHOMHYEeCKOH 3] dexTuBHOCTH
npejIaraeMoil MOJICpHHU3AIHH.

1.1. HImpagpnwie
oannwt 3a 113

(Rms)

0—-3 éanna

4 — 7 pannoe

7 — 10 6annoe

2. Kauecmeo
2pagpuueckoii ua-
cmu npoekma u
cneyugukayuu

COOpoYHbIE YEPTEXH U CIIe-
MU(HUKAIMA  BBIIOJHEHBI B
MMOJIHOM 00BbEME, B COOTBET-
CTBUHU C 3aJjaHUEeM U Tpedo-
BaHusiMu ctannaproB ECK/I.
Paboune ueprexu neranei
BBIITOJIHEHBI 0€3 OTKIOHEHHUI
ot crangaptos ECKJI

COopoYHbIE YEPTEIKH U CIIe-
(UKAIMK BBIIOJIHEHBI B CO-
OTBETCTBHH C 33JlaHHEM C He-
3HAYNTEIbHBIMU
OTKJIOHEHUSIMH OT CTaHIapTOB
ECK]/I. Ha pabounx uepreskax
JIONyIIEHb! HeOobIIMe OUIno-
KU TEXHUUYECKOTO XapaKTepa.

COOpoYHbBIE YEPTEKHU U CHEIU(pHU-
Kamys BBIMIOJHECHBI B YKa3aHHBIX B
3alaHud  00beMax, HO COJepKaT
OIINOKU B BUC OTKJIOHEHHUH OT
cranmaproB ECKJI. Ha pabGouunx
yeprexax aerajedl HMEITcs He-
HCTIPABJICHHBIC OIIHOKH.

2.1. HImpagueie
bannwt 3a zpaghu-
YecKylo uacmeo

(Rre)

0—-3 oanna

3 -7 6annoe

[ —11 6annoe

3. Yposenv meo-
pemuyecKkon u
nPAKMUYecKoil

Teoperuueckas U MpakTHUe-
CKas IOJIrOTOBKA BBICOKAS.
CTyIeHT YyBEpEeHHO M apry-

CpenHuil ypoBeHb TeOpeTHYe-
CKOM M TMPaKTUYECKOH IMOJIro-
ToBKH. CTYIeHT BechMa yBe-

HeBbiCcOKMi ypoBeHb TeOpeTHUE-
CKOM Y MPaKTUYECKON MOJrOTOBKHU
no teMme npoekra. Ha psn 3anmaH-




nO0020MOEKU NO MCHTHUPOBAaHHO OTBE€YACT | pPCHHO U HOZ[pO6HO OTBCYACT HBIX B XOJ€ 3alUTBI TCOPECTUYC-

umozam 3auiunbsvl MPaKTUYCCKU Ha BCC MPAKTU- Ha GOHLHII/IHCTBO 3aJaHHBIX CKUX M MPAKTUYCCKHUX BOIIPOCOB

KI1 YECKHUC U TCOPETUYCCKUEC BO- BOIPOCOB 110 TEME IIPOCKTA, HO OTBCTHI HC MOJIHBIC, AOIMYCKAKOTCA
IMPOCHI, U3JIOKCHHBIC B IOSAC- JAOIMYCKACT HETOYHOCTU B OT- OIHI/I6KI/I B OCHOBHBIX MOHATUAX U
HUTEJILHOUN 3aIllUCKe u BE€TaX Ha BONPOCHI MNPEAbIAY- OMNpPCACIICHUAX AUCHUIIIUHBI, TpE-
rpaqmqecxoﬁ JaCTu IIPOCK- 111070, OGHICTeOpeTI/I‘{eCKI/IX 6yeTc51 YTOUHAMOIAasA IMOACKa3Ka
Ta. JUCHUIIIINH. npenoaaBaTeis.

3.1. llImpadghnvie

bannvt 3a 3augumy 0—-4 6anna 4 — 7 bannoe { — 11 6annoe

KH (R3A]_[_[)

4. Cpoxu eévinon- | Ilpoext BbIMONHEH mnpakTu- | [IpoexkT BbIMOMHEH U mnpex- | IIpOeKT BBIMOIHEH € 3HAYUTEIND-

HEeHUA U 3auiumasl YECKH B yTBCp)KI[eHHBIe CpO— CTABJICH K 3alIIuTe C HCGOHB- HBIM OTCTaBaHUEM OT yTBCp)K,Z[eH-

KI1 KH, OTCTaBaHWE OT rpaduka | KM OTCTaBaHWEM OT Trpaduka | Horo rpaduxa Oonee yem Ha 2 — 3
HE MpeBHIIacT | Hexelo. He Oonee Ha 1-2 HeJIeIH

4.1. HImpagnovie

bannvl 3a cpoxu 0 -3 o6anna 3 -5 o6annoe 6 — 8 oannoe

(Rer)

5. Cymma

wmpagpnvix 6an- 0 - 13 6annoe 14 — 26 6annos 27 — 40 o6annoe

106 (IR)

pi{;‘;";‘;pz"(”é’l‘m) 100 — 87 o6annoe 86 — 74 6annoe 60 — 73 6annoe

u ouenxu «Omauuno» «Xopowo» «Yooenemeopumenvno»

[Ipu cymme GamnoB Huxke 60 KypcOBOW MPOEKT He 3auumbléaemcsa W TOJJICKUT
MOBTOPHOM 3aIllUTEe MOCIE UCTPABICHUS BBISIBJICHHBIX OMIMOOK U MOCJE TOTOTHUTEIBHON
TEOPETHUYECKOMN MOATOTOBKHU M0 TEME MTPOCKTA.
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