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Ilepeuens komnemeHnyuii U UHOUKAMOPOE OOCMUNCCHUA KOMNEMEHYUIL C YKA3AHUEM IMAN06 (OPMUPOAHUA 8 RPOYECCe OCE0CHUA OUC-
YURIUHDL
Komnerenius:
[TK-3 Cniocoben obecrieunBaTh HaISXKHYIO, Oecriepeboiinyto 1 Oe3aBapuitHyto paboTy TEXHOIOTHYECKOTo 000pyI0BaHUs
WMHauKaTopsl JOCTHKEHHUS KOMITCTCHIIHH
3.1. 3HaeT TEXHUYCCKHE XaPAKTCPUCTUKH, KOHCTPYKTHBHBIE OCOOCHHOCTH, Ha3HAYCHHE, PEKUMbI Pa0OThI U TIPABUIIA SKCIUTYaTaI[HH TEXHOJIO-

IMYECKOro 000py10BaHUs
3.2 ymeer pa3pabaTbiBaTh HOPMAaTHBHO-TEXHHUYECKYIO JJOKYMEHTAITUIO IO KOHTPOJIIO TEXHUYECKOTO COCTOSHUS, TEXHUIECKOMY 00CITY)KUBaHUIO

U PEMOHTY TE€XHOJIOTHYECKOr0o 000py10BaHUs
3.3 BnajieeT HaBbIKAMH BBITIOJTHEHUS paOOT IO KOHTPOJIIO TEXHUYECKOTO COCTOSIHUS, TEXHUUECKOMY OOCITY)KMBaHUIO M PEMOHTY 000PYIOBaHUS

ITK-4 CnocobeH pa3palaThiBaTh U IUIAHUPOBATh BHEPEHUE HOBOM TEXHUKH U N1E€PETOBOM TEXHOJIOTUI

WMHauKaTopel JOCTUKEHUS KOMIIETEHLIUN:
4.1. 3HaeT MeTobI onpeneneHus 3pPeKTUBHOCTH BHEIPEHUSI HOBOM TEXHUKH U TEXHOJIOTUH, PAIIMOHATTN3ATOPCKHUX MPETIOKESHUN 1 U300peTe-

HHUU
4.2 ymeer pa3pabaThiBaTh METOJUYCCKHEC M HOPMATHBHBIC MAaTEPHAJIbI, TEXHHYECKYIO JOKYMEHTAIIMIO Ha HOBYIO TEXHHUKY U MEPEIOBYIO TEXHO-

JIOT'HIO
4.3 BJIaJACCT HaBBbIKaMH paspa60TI<1/1 n pfajin3alli IIJIAaHOB BHCAPCHHA HOBOM TEXHHKH H TCXHOJIOTHUH, IMPOBCACHUA 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 3ans- | 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  NPAKMU4ecKoe

3anamue, OOKIao
IK-3.2 Pazoen 1- Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Oksamen, nabopa-
pazoen 1 MopHoe U NpaKmuyeckoe
3aHaAmue, 0oK1ao
IK-3.3 Pazoen 1- Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Oxsamen, nabopa-
pazoen 1 mopnoe U npakmuyeckoe
3aHaAmue, 00K1ao




[1K-4.1

Pazoen 1-
pazoen 1

Pazoen 1-pazoen 7

Pazoen 1-pazoen 7

Pazoen I1-pazoen 7

Oxszamen, nabopa-
mopHoe U NPAKMUYECKoe
3anamue, 0oKiao

I1K-4.2

Pazoen 1-
pazoen 1

Pazoen 1-pazoen 7

Pazoen 1-pazoen 7

Pazoen I1-pazoen 7

Oxszamen, nabopa-
MmopHOe U NPAKMuYecKoe
3anamue, 0oKiao

I1K-4.3

Pazoen 1-
pazoen 7

Pazoen I1-pazoen 7

Pazoen 1-pazoen 1

Pazoen I1-pazoen 7

Ox3amen, nabopa-
MmopHOe U NPAKMuYecKoe
3aunamue, 00KIaAo0




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).

Taéa. 9.1. lllkana oneHKH TEKYIIETO peUTHUHTa

XapakTep BBITIOIHEHHOU pabOThl M PEKOMEHIyeMbIe 0aIbl Ryex
1 2 3 4 5 6

Bunpr 3ans- Bemmonne- | BrimosHEHs! Croassl ¢ Cransl co Beinonne- | Iloowpu-

THI HbI 03 B YKa3aHHBIN | MEPBBIM HC- | BTOPBIM HC- | HBI C ONO3- | 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

CymMapHbBIi TeKYIIUI PEUTHHT 10 BCEW TUCIUIUIMHE OepeTcst Kak cpeaHee apud-
METHYECKOE 3HAYCHHE TI0 BUIaM 3aHSATUH U C YIETOM XapaKTepa MX BBHIIIOJIHEHUS U Clia-
YU CTyACHTOM (CcToi01Bl 1 — 4), 6amibl o 4 u 5 cToadiaM CyMMHUPYIOTCA CO CPEAHUM
3HaYEHUEM M0 CTpoKe. MakcuMallbHOe YuCiIo 0ajuioB HE MOJDKHA MpeBbImath 60, npu
yrciie 6aIoB MeHee 36 CTY/ICHT He TIoNydaeT AO0IYyCKa K SK3aMeHYy.

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

Taban. 9.2. lllkana o1jeHKH YK3aMEHAIIMOHHOTO PEUTHHTA!

Bompocsr XapakTepUCTUKH OTBETOB U PEKOMEHIYEMbIC OaJIITBI
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)XJAOMY BOIPOCY OIpeAeNsieTcs ¢ 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 XoJe oTBeTa. MToroBslil (CyMMapHbIii) 3K3aMEHALIMOHHBIM PEUTHHT
Oepetcs Kak cpeiHee apu(pMETHIECKOE 110 TPEM BOIIPOCaM.




HlIxana ouenusanus

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CioBecHOe BbIpaKeHHe

Kputepun oueHKH HHIUKATOPOB JOCTHKEHHA MPU (hopMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

O1neHKa «OTIMYHO» BBICTABISIETCS CTYIOEHTY, €CIH TEOPETUYECKOE CO-
JepKaHhe Kypca OCBOCHO IMOJIHOCTHIO, O€3 MPOOEIIOB; HCUEPITHIBAOIIIE, TTOCIIE0-
BaTEeIbHO, Y€TKO M JIOTHYECKH CTPOWHO HM3JIaraeT MaTepual, CBOOOJHO CITpaBIIs-
eTcs ¢ 3aJa4aMu, BOIPOCaMH U APYTUMH BUAaMHU MPUMEHEHMs 3HAHWN; UCTIOJb-
3yeT B OTBETE JIOMOJHHUTENbHBIA MaTepH-ail BCEe MPEIyCMOTPEHHBIE MPOrpaMMOi
3aJlaHuUs BBHITONHEHBI, KAYeCTBO WX BBITIOJHEHHS OIIEHEHO YHCIOM OaiioB, OIm3-
KM K MaKCHMAaJbHOMY; aHAJIM3HUPYET IMONYYCHHBIC PE3yIbTaThl, MPOSBISET Ca-
MOCTOSTENBHOCTh MPH BHITIOJHEHUH 3aJIaHAN

74 - 86

Xoporo (3a4TeH0)

O1meHKa «XOpOII0» BBICTABIISIETCS CTYACHTY, €CIIU TEOPETHIECKOE COep-
’KaHUe Kypca OCBOSHO HOJHOCTHIO, HEOOXOIUMBIE NMPAaKTHYECKNE KOMIICTCHIINH B
OCHOBHOM C(OPMHPOBAHEI, BCE MPEAYCMOTPEHHBIE pOorpaMMoi o0yueHus y4eo-
HBIC 3a/1aHHSI BBIITOJHEHBI, KAUECTBO UX BBIITOJHEHUS JOCTATOYHO BbIcOKOe. CTy-
JICHT TBEP/JO 3HACT MaTepHall, TPaMOTHO U 110 CYIIECTBY M3JaraeT ero, He JIOIyc-
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y IOBIETBOPUTENBHO (324TEHO)

OrneHka «yA0BIETBOPUTEIHHO» BBICTABIIAETCS CTYACHTY, €CIH TEOpPETH-
YECKOEe CO/IepIKaHne Kypca OCBOEHO YaCTMYHO, HO MPOOEIbl HE HOCST CYIIECTBEH-
HOTO XapakTepa, OONBIINHCTBO NPEAYCMOTPEHHBIX MPOrpaMMON 3aJaHUN BBIMOJI-
HEHO, HO B HUX UMEIOTCSI OLTMOKH, IPU OTBETE HA TIOCTABJICHHBIH BOTIPOC CTYICHT
JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MpaBWIIbHBIE (OPMYIMPOBKH, HAOIIO/Aa-
FOTCSI HAPYIICHUs! JIOTHYECKOHN TOCIIEA0BATEIbHOCTH B H3JI0KEHUN IPOrPaMMHOT0
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

O1neHKa «HEYIOBIETBOPUTEILHO» BBICTABISETCS CTYACHTY, €CIIM OH HE
3HAeT 3HAYMTENHHOW YaCTH MPOrPaMMHOTO MaTepralia, JOMyCKaeT CyIeCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHHSMH BBINOJHSACT MPAKTHYECKUE
paboTbl, HEOOXOUMBIEC MPAKTUYECKUE KOMIIETEHIMH He cHOopMHUpOBaHBI, 0OJIb-
IIMHCTBO TPETYCMOTPEHHBIX MPOrpaMMOil 00y4yeHUsi Y4eOHBIX 3aJlaHuil HE BbI-
MOJTHEHO, KAYEeCTBO MX BBIMOJIHEHHSI OLEHEHO YHCIOM 0ajuIoB, OJM3KUM K MHHH-
MaJIbHOMY




KpaTkasi XapaKkTepHCTHKA OLIEHOYHBIX CPe/ICTBA

YUTh 00YYaIOIIUXCSl B MPOIECC OOCYKIICHUS
CIIOPHOTO BOTIPOCa, MPOOJIEMbI U OIICHUTHh UX
YyMEHHE apryMEHTHpPOBAaTH COOCTBEHHYIO
TOYKY 3pPCHHUSI.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 honoe
1 2 3 4
1. |JlaGoparopnas |DTo BuUI y4ueOHON pabOThHI, 1EIbI0 KOTOpOi | Tembl mabopaTop-
pabora ABIIIETCS] M3y4YeHUE (HMCCleOBaHUE, U3MEpPe-|HbIX padoT, KOH-
HUE) XapaKTEPUCTUK JIA0OPATOPHOTO OOBEK-|TPOJIHHBIE BOIIPO-
Ta. CBI 110 TEME
[lear mabGopaTOpHBIX 3aHATHI: OCBOEHHE|Ta0OpaTOPHOU pa-
u3yd4aeMoi y4eOHOM JUCIMIUTUHBL, TPHOOpe-|00ThI, BOMPOCH K
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS |[KOJJIOKBUYMY
3HAHUW y4eOHOU NUCHMIUIMHBI (IUCIUIIIAH)
C HWCIIOJb30BAHUEM TEXHMUYECKUX CPEIICTB U
(nnn) o0opy0oBaHUs
2. |KoutponpHast |CpeAcTBO MPOBEPKH YMEHHH MPUMEHSTH mo-|KoMIiekT koH-
pabora JyYEHHbIE 3HAHUS U1 PELICHUs 3a7a4 ONpe-|TPOIbHBIX 3aJaHUN
JIEJICHHOT'O TUIIA 110 TEME WU Pa3eiy. 10 BapHaHTaM
3. |duckyccus OueHo4HbIE CPEACTBA, MO3BOJAIOIINE BKIIO-|[lepeuens nuckyc-

CHOHHBIX TEM IS
IIPOBEJCHUS KPYT-
JIOTO CTOJIA, IHAC-
KYCCHUH, TIOJIEMH-
KH, TUCITYTa,
ne0aToB




MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
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 noarorosku: 18.03.02. DHepro- u pecypcocOeperaroiiye mporecchl B
XAMHAYECKON TEXHOIOT NN, HeTEXUMUHU 1 OMOTEXHOIOT U

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

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHUI)
no gucuuiuinie  Bb1.B.10  «MamuHbl U annapaTbl XUMUYECKHUX MMPOU3BOJICTB.

Yacte 1»
(HamMeHOBaHWE TUCIIUTIIIMHBI )

OO0mue cBenenus o pedepare

Pedepar BrimonHsieTCS CTYEHTOM IO 3aJJaHHOM MperoiaBaTesieM TeMe B BHUJIE Ca-
MOCTOSITEIbHON paboThl 1o Aucuumivae. [Ipu Beimonnenuu pedepara CTYJEHT OCBauBaET
paboTy ¢ HAyYHO-TEXHUYECKOW JTUTEPATypoH, KaTaioramu, peepaTUBHBIMU KypHATAMH.
[Ipu Hanucanum pedepara CTYACHTOM PACHHUCHIBAETCSA CYIIHOCTH OMUCHIBAEMOW MpoOIIe-
MBI, €€ COBPEMEHHOE COCTOSIHHE, OLIEHWBAETCS BIMSHHE Pa3IMYHBIX (DaKTOPOB, BKIFOUAs
MPOIIECCHI U3TOTOBJICHUS, SKCILTyaTallui, BOCCTAHOBJICHHUSI U PEMOHTA MAIllUH U 000pyI0-
BaHMS OTPACIH, O0CYKAAIOTCSA Pa3IMYHbIE BOZMOXKHBIE HATIPABJICHUS UX YIYUIICHHUS.

Ilepeyens pexoMeHayeMbIx TeM s pedeparos no auciuiuimbae b1.B.10 «Ma-
IIMHBI ¥ annapaTbl XMMUYECKUX POU3BOACTB. 1 4acTby:

1. Haznauenue, ycTpOMCTBO, MPUHITUIT JEUCTBUS 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 YCTPONCTBA ISl )KHUIKOCTH B HACAAOYHBIX KOJIOHHAX. Ha3Ha-
YeHUe U TpeOOBaHUSA K OPOCHUTENSIM; CPaBHUTEIbHASI XapaKTepPUCTUKA, 00JIaCTh NPUMEHE-
HUS, IOCTOMHCTBA U HEJJOCTATKH.

4. OnopHble ycTpoiicTBa o Hacaaky. Haznauenue u npeabspisieMble TpeOOBAHUS K
ONOPHBIM 3JIeMEHTaM. KOHCTpYKTUBHOE HCIIOJIHEHHE OMOPHBIX YCTPOWCTB, MX JOCTOMH-
CTBa U HEJIOCTATKHU.

5. Ha3znaueHne u yCTpOMCTBO NEPEPACHPENCIUTENBHBIX TApPEIOK IJIs KUIKOCTU B
HAcaJ0O4YHbIX KOJIOHHaX. SIBIEHHE «CyXOro KOHycCa» B CJIO€ HacaJKH, METOJbl €ro ycTpa-
HeHus. Pa3nudHbie criocoOb! YKIIaAKH HacaJ0K B KOJIOHHE.

6. Knaccuueckue 6apOoTakHble CHUTYAThIE M KOJIMAYKOBHIC TApPENKH C MEepPEINBaMHU,
UX YCTPONCTBO, MPUHIMI pabOThI, OCHOBHBIEC IMOKa3aTeau. JJoCTOMHCTBA U HEAOCTATKU.
KomOuHMpoBaHHas (cUT4aTO-KOJIAaYKOBasi) Tapesnka Becra.

7. Tapenka u3 S-o0pa3HBIX AJIEMEHTOB, €€ YCTPOMCTBO, MPUHIIUI JCHCTBHS, OCHOB-
HBIE MOKa3aTeld, JOCTOMHCTBA U HeAocTaTku. KoMOMHMpoBaHHas Tapeska u3 S-o0pa3HbIX



AIIEMEHTOB C OTOOMHHUKAMHU.

8. CtpyiiHble Tapenku. Y CTPOUCTBO, MPUHIUIT JEHCTBUSI, CPABHUTEIIbHBIE MTOKa3aTe-
JU CTPYWHBIX TapeJsiOK: SI3bIYKOBBIX; APOYHBIX; IJIACTUHYATHIX; U3 MPOCEUYHO-BBITSIKHBIX
JUCTOB ¢ oTOOMHMKaMu. [IpenmyIiecTBa 1 HEIOCTATKH, 00JIACTh TPUMEHEHUSI.

10. IIpoBasibHBIEC Tapenku (06€3 mepearBoB). Y CTPONUCTBO, IPUHIUI ACHCTBUSA, CpaB-
HUTEJbHBIE MOKA3aTeIu, JTOCTOMHCTBA U HEAOCTATKU PA3IUYHBIX BUAOB MPOBAJIBHBIX Ta-
penok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKIIMHU, PEKUMBI Pa0OTHI; CpaBHUTENIbHBIE MTOKA3aTeIu; 00-
JacTb NPUMEHEHMs KIalNaHHbIX Tapenok. KinananHas OamiacTHas M KaJllO3UHHO-
KJIAllaHHAs! TapEeJIKU, UX PEUMYIIECTBA U HEIOCTATKH.

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

13. CrpyitHO-1IeHTpOOEKHBIE TApETIKU. Y CTPOMCTBO, MPUHIIUIT ACUCTBHS Pa3IUUHbIX
BUJIOB TapeJIOK: SI3BIYKOBBIX C 3aKPYYEHHBIM IOTOKOM T'a3a; CO CIHUpaliblo ApXumena; Ta-
penka KXTHU. CpaBHHTENbHAA XapaKTEPUCTUKA; JOCTOMHCTBA U HEJOCTATKH.

14. TIpsMOTOYHBIE TapeNKH: TPyOUaThIE; C 3aBUXPUTEISIMHU; C CEKIIMOHUPOBAHHEM
noTokoB (A3u3oBa). [IpuHIMN AeCTBUS, CpaBHUTENbHBIE MMOKA3aTeNd, MPEUMYIIECTBA U
HEJIOCTATKHU.

15. Haznauenue, TpeOoBaHus, IPeAbABIsEMbIE K IEPETUBHBIM YCTPOMCTBAM Tapeib-
YaThIX KOJOHH. Y CTPONCTBO, IPUHIUI JACHCTBUS 3JIEMEHTOB ME€PEIMBOB: MPUEMHBIN Kap-
MaH, CJIMBHas peryJupyronas riaHkKa.

16. KoxxyxoTrpyOuaTbie TEII00OMEHHUKHU. Y CTPONCTBO, MPUHIUIT AEHCTBUS, 0071acTh
PUMEHEHHsI, OCHOBHBIE MTOKa3aTeIl. MapKUpOBKa KOKYXOTPYyOUaThIX TEINIOOOMEHHUKOB.

17. TemniepatypHble HapsDKEHUSI B TEIUI00OMEHHUKaX. [[pUYMHBI BOSHUKHOBEHUS U
METOJIbl KOMIIEHCAllUU TEeMIIEpaTypHBIX Iedopmaluii B KOKyXOTpyOUaThX TEIIOOOMEH-
HUKaX 5KECTKOT0, MOJIY’KECTKOTO U HEXECTKOTO THUIIOB.

18. TemnmooOMeHHUKH >KeCTKOM KOHCTpykuuu Mapku TH. YcrpoiicTBo, mpuHIHIT
neicTBusl, 001acTh MpUMeHeHUs. JIOCTOMHCTBA U HEJOCTATKH. METO bl CHIKEHHUS TEMIIE-
PaTypHBIX HAIPSIKEHUU.

19. TennooOMEHHUKH TIOTY>KECTKOTO THIA ¢ KOMIIEHCATOPOM B Kopmyce mapku TK;
¢ TuOkoii MeMOpaHoOl B TpyOHOH pelieTKe; C M30rHyThIMH TpyOkamu. [Ipunnmmn nefcteus,
00JacTh MPUMEHEHUs1, JOCTOMHCTBA U HEJOCTATKH PA3IMYHBIX THUIIOB KOMIIEHCATOPOB.

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

21. TemnmooOMEHHUK ¢ BHYTpPEHHEH MaBatomieid roiokoit mapku TII. YcrpoiicTso,
MPUHIUIT JIEWCTBUS, JOCTOMHCTBA W HEIOCTATKU PA3TMYHBIX BAPUAHTOB KOHCTPYKIUH
IJIABAIOILIEH T'OJIOBKH.

Kpurepun ouenku pedeparon:

MaxkcuMalibHOe YUCJI0 02J1710B — 8 6aJJI0B — BHICTABIISIETCS MpenoAgaBaTesieM Mpu
MIOJTHOLICHHOM PAaCKPBITHU TEMBI B XOJIe CBOETO BHICTYIUICHHS 110 3aJlaHHON Teme pedepa-
Ta, MPUBEJICHUH YETKUX apryMEHTOB U JI0KA3aTENbCTB, a TAKKE aKTUBHOE ydacTHe B 00-
CYXKJICHUH 3aJaHHOW POOJIEMBI, KOTOpas OblIa paCKphITa B X0/ BBICTYIIJICHUS.

MuHuMaJIbHOE YHMCI0 0aJI0B — 6 0aJVI0B — BBICTABJISIETCSA NPH HEIOCTaTOYHOU
CTENIEHU PACKPBITUS TEMBI B XOJ/I€ CBOETO BBICTYIUICHUS, IPUBE/IEHUN HEUETKUX apryMEH-
ToB U He BOuHe akTHBHOE yyacTHe B TUCKYCCHH TI0 3alaHHOM Mpobiieme, KoTopas Oblia
PacKphITa BHICTYMAIOIIUM TOBEPXHOCTHO B XOJI€ BBICTYIIJICHUS.
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JK3aMeHAIMOHHBIN OmjieT Nel
muciaiuiiae  b1.B.10 «Mamues! ¥ anmapaTtsl XUMAYECKHUX IIPOU3BOICTB.

Hactp 1»
(HamMEHOBaHWE JTUCIUTIINHBI )

1. | [lokazaTenu, onpenenstone ruApoJUHAMUKY MTOTOKOB Ha TapesiKe: IUara3oH YCTOWYMBON pa-
6OTBI, I'paAUuCHT XUAKOCTHU Ha TAPCIIKC, THAPABINYCCKOC COIIPOTUBIICHHUC. Hx BausHue Ha pa-
00Ty TapesoK, METO/Ibl CHIKEHHSI BPEIHBIX (PaKTOPOB.

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

3. | HazHaueHue nepeMenmBaronmx yCTpOMCTB B peakTopax. Y CTpOCTBO, OCHOBHBIE
XapaKTePUCTUKHU, 00JIaCTh MPUMEHEHHUS PAa3IMYHBIX BUJIOB MEXaHUYECKUX MeIlla-

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. TapeJ'IKI/I C )KGJ'IO6‘-IaTI)IMI/I KOJIImTayKa-
MH, UX CPABHUTCIIbHAA XaPaAKTCPUCTHUKA
2. Ha3HaquHe, MCCTO U POJIb PCAKTOPOB B XUMHUYECKOU TEXHOJIOTHH. OCHOBHLIC OTJINYHA pCaK-
TOpOB oT prrI/IX THUIIOB TCIIJIO- U MaCCOO6MeHHBIX armapaTOB

3. | TemneparypHble HampsOKEHUS B KOXKYXOTpyOUaThIX TeniaooOMeHHHMKax. [IpuyuHBI BO3ZHUKHO-
BEHUS U METOJIbl KOMIIEHCALIUU TEMIEPATYpHBIX JedopManuii B TEINIOOOMEHHUKAX KECTKOrO,
MIOJTY’KECTKOTO M HEKECTKOTO TUIIOB




DK3aMeHANUOHHBINA OuyeT Ne 3

Tapenka u3 S-o0pa3ubix amemenToB (Uniflux), ee ycrpoiicTBo, mpuHIMI EHCTBUS, OCHOBHBIC
MIOKa3aTeNy, MPEUMYIIecTBa U HepocTaTki. KoMOMHNpOBaHHAS Tapeika u3 S-00pa3HbIX 3Iie-
MEHTOB C OTOOMHUKAMHU

TpeboBanusi, npeabsBIsEeMble K COEIUHEHHUIO TPYyO ¢ TpyOHOH pemieTkoid. MeTolbl pa3Balib-
IIOBKHU: B TTIQJIKMX OTBEPCTHUSAX U OTBEPCTHUAX ¢ KaHaBKaMu. OOJIaCTh MPUMEHECHHSI, TOCTOMHCTBA

1 HEAOCTATKH

OcHOBHBIE MTOKA3aTeNIM XUMUYECKHX PEaKIMid B 3aBUCUMOCTH OT MEXaHHU3Ma, Criocoba BO30yx-
NeHus, (a30BbIX U TEIUIOBBIX XapaKTepUCTUK. Jnuddy3MOHHBIN U KHHETHYECKUE PEXXUMBI IIPO-
TEKaHUs PeaKIUn

DK3aMeHAIMOHHBIN OujeT Ned

Curyarble Tapenku (C NepearuBaMu), X YCTPOMCTBO, IPUHLMII padOThl, OCHOBHBIE [TOKA3aTENH.
JlocTouHcTBa u HepoctaTku. KomOuHMpOBaHHAs KOJIAYKOBO-cUTYaTas Tapeika Becra

TpeboBanus, mpeabABIsIEMbIE K pa3MEIIeHHIO TPyO B TPYOHBIX pemIeTkax KOXyXOTpyOdaTbhix
TEINI0O0OMEHHUKOB. THUIIOBBIE CXEMBbl pa3MEILeHHs], UX MPEeUMYIIEeCTBAa U HEIOCTaTKH, 00JIacTh
IIPUMEHEHUS

[IonsiTHE O CKOPOCTM XMMHYECKOW pEaKIUU. YPaBHEHHE CKOPOCTU I'OMOT€HHOW M I'€TEpOTeH-
HOH peaknuii. CTEXHOMETPUYECKUH M KMHETHYECKUN mopsaku peakiuid. uddepennunanbpaoe
YpaBHEHHE CKOPOCTH PEaKIMU

IK3aMEeHAIIMOHHBIN OujeT Ne 5

CrpyiiHbie Tapeiku. Y CTpOMCTBO, TPUHIUI IEUCTBUSI, CPABHUTEIBHBIC MOKA3aTeIu CTPYHHBIX
TapesioK: SI3bIYKOBBIX; apPOYHBIX; IUIACTUHYATHIX; U3 MPOCEUHO-BBITSKHBIX JTUCTOB C OTOOIHHU-
kamu. [IpenmynecTBa u HEJOCTATKH, 00JACTh TPUMEHEHUS

KoHCTpyKIIMSI OCHOBHBIX Y3JIOB KOXKYXOTPYOUaThIX TEIJIOOOMEHHHKOB: KOXKYX M TPYOHBIH ITy-
YOK, PEKOMEHJIAIMH 110 X BbIOOpY. MeToibl MHTeHCH(pUKaLuKu TernooOMeHa B Tpyokax. Opeo-
pEeHHbIE TPYOKHU

[Tpoueccsl MaccooOMeHa B XUMHUYECKON TexHOIOruH. CyIIHOCTh U BUABI MPOIIECCOB Maccoo0-
MeHa. OCHOBHOe ypaBHEeHHE Maccornepenayu. Kimaccudukarms MmaccooOMEHHBIX anmnapaToB

IK3aMEeHAIIMOHHLINA OmieT Ne 6

[TpoBasibHBIE Tapenku (0e3 nepeauBoB). Y CTPONHCTBO, MPUHIUI AEHCTBHSI, OCHOBHBIE [TOKa3aTe-
JIY, JOCTOMHCTBA M HEJOCTAaTKU PA3IMYHbIX KOHCTPYKIMM MpOBajIbHBIX Tapenok. Tapenku Kut-
TS

TennooOMeHHUKH ¢ TBOWHBIMU TpyOkamu ®Pumnpaa. O61acTh MpUMEHEHHUs, JOCTOMHCTBA U He-
nocratku. Metozsl oBbieHust 3G GekTHBHOCTH TermmoooMeHa B TpyOkax dunbaa

AmnmnapaTypHoe opopMIIeHHE Ipoliecca peKTU(PHUKAIMU: TIOJTHAs U HeNojHas (yKpenJstomas 1
ucYeprbIBaoas) peKTu(UKaluoHHbIe KOJIOHHBI. O01acTh MPUMEHEHHMSI, CPAaBHUTENIbHbIE TIOKa-

3aTCIn




DK3aMeHAIMOHHBIN ouieT Ne 7

Knamanuslie Tapenku: 0cOOEHHOCTH KOHCTPYKLUH; PEXKUMBI Pa0OThI; CpaBHUTEIbHBIC ITOKa3a-
Tenu; obnacte npuMeHeHus. Knamannas OGajiacTHas M KamtO3MHHO-KJIAlaHHAs Tapesku, UX
IIPEUMYIIECTBA U HEAOCTATKU

ArnmnaparypHoe odopMIIeHHE Mpoliecca peKTU(UKAIMK: TPOCTast U CIOXKHAs PEeKTU(UKAIIMOH-
HbIC KOJIOHHBI TSI pa3/ielicHusi OMHAPHBIX ¥ MHOTOKOMIIOHEHTHBIX cMmecei. O0nacTh mpume-
HEHUSl, CPAaBHUTEJIbHBIC MIOKA3aTeNIN

Peaxrop uaeansHoro BeiTecHeHus: (PVIB). ['mapaBianyeckuil pesxxm U U3MEHEHHE
MMapaMeTPOB B UACATBHON MOJEIHU U PEATIHOM alllapaTe BEITECHEHUS

IK3aMeHANNOHHBIN OujteT Ne 8

[Iponecc pexTHdUKAIMU, CYITHOCTh W 00JIaCTh MpUMeHeHUs1. CXeMbI TPOBEICHHs pEeKTU(UKA-
MK OWHAPHBIX ¥ MHOTOKOMIIOHEHTHBIX CMeceil. YpaBHEHHs MaTepuaIbHOro OamaHca mporecca
pEeKTH(UKAIINH.

TapenbuaTble KOJOHHBI, X yCTPOWCTBO, MpUHLIMI paboThl. [lokazarenu, onpenensomue reo-
METPUUYECKHE pa3Mephbl TapenbuaThIX KOJIOHH: MPOU3BOIUTENBHOCTH; 3((HEKTUBHOCTH (KIIN);
MEXTapenbuaToe PacCTOSHUE; YHOC KUJIKOCTH

Knaccudukanus peakTopoB M0 TEIUNIOBOMY PEKHUMY, CIIOCO0aM IMOABO/AA TEIIa, Criocody pado-
ThI, arPEraTHOMY COCTOSIHUIO BEILIECTB, 0 KOHCTPYKTUBHBIM MIPU3HAKAM

JK3aMeHALMOHHBIH Onier Ne 9

Tapenku ¢ 1ByMs 30HAMH KOHTaKTa. Y CTPOMCTBO, MPUHIUN JCHCTBHS, OCHOBHBIE TIOKAa3aTelH,
JOCTOMHCTBA M HEIOCTATKH TapesoK ¢ jkeno09arbivMu (M/]) ¥ IMIHMHIPOKOHUIECKIMHE TICPEITH-
BamH (YexoBa)

TennooOMeHHHK ¢ BHYTpeHHeH miaBatoieit ronoBkoit mapku TII. YcTpoiicTBo, MpUHLIHKIT Jei-
CTBUs, JIOCTOMHCTBA M HEIOCTAaTKH PA3JIUYHBIX KOHCTPYKLMH IUIABAFOLIEH T'OJOBKH: C JBYMS
pa3pe3HbIMH KOJIbLIAMH; ¢ HAKUAHBIM (haHieM (cTpyOLuHON) Tuna AJKo

[lonsiTHE O CKOPOCTH XMMHUYECKON PEaKkUHH. Y PaBHEHHE CKOPOCTH TOMOTI'€HHOM M IeTepOreH-
HOW peakimid. CTeXHOMETPUUYECKUM M KMHETHYECKUN mopsiaku peakuuid. {uddepeniuansoe
YPaBHEHHE CKOPOCTH PEaKIUU

IK3aMeHANMOHHBIN Ouster Nel(

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

TennooOmennuku ¢ U-o0pa3ubimMu TpyOkamu tumna TY. YcTpoiicTBO, IPUHLUT AEHCTBUS, OC-
HOBHBIE NTOKa3aTenu. JlIoOCTOMHCTBA U HEIOCTATKH, 00J1aCTh MPUMEHEHUS

Peaktop uneansHoro cmemenus (PUC). I'mapaBnnyeckue pesKuMbl 1 I3MEHEHUE TTapaMeTPOB
B UJCATBbHOM MOJIENIA U PEAIbHOM ammnapare cMeleHrus. MHOrokacKaJaHblil peakTop ¢ Memai-
KoM




9K3aMeHAIMOHHBIN Omier Ne 11

[IpsiMOoTOYHBIE TapeKu: TPyOUaThie; ¢ 3aBUXPUTENISIMU (BUXPEBBIE); C CEKIIHOHUPOBAHUEM T1O-
TOKOB (A3n3oBa) [IpuHIUMD 1EHCTBUS, CPaBHUTENbHBIE NIOKA3ATENH, IPEUMYIIECTBA U HEJO-
CTaTKU

Haznauenue u BUABI IEPErOPOJIOK B MEKTPYOHOM MPOCTPAHCTBE KOKYXOTPYyOUaATOro TEIUIo-
oomenHrka. CriocoObl pa3MemieHHsl, TOCTOMHCTBA U HEIOCTATKH Pa3IMYHBIX KOHCTPYKIUH
MIEPETrOPOI0K

Peaktop uneansHoro BeitecHenus (PUB). ['mppaBnuueckuii pexxuM M M3MEHEHUE NTapaMeTpPOB
B UJICAIbHOM MOJEIIN U PEaJIbHOM anlapaTe BITECHEHUS

JK3aMeHAMOHHBIN Oniaer Ne 12

[lepenuBHbIe ycTpoiicTBa Tapenok. Ha3znauenue, TpeGoBaHMs, MPEIbIBIIEMbIC K MIEPEIHBAM.
Knaccugukanus nepeiarBoB. Y CTpoHCTBO, IPUHLUI JEHCTBUSA JIEMEHTOB MIEPEIUBOB: IPUEM-
HBII KapMaH, CJIMBHAs IJIaHKa

TernnooOMEeHHUKH MOJIY>)KECTKOTI'O TUIIA ¢ KOMIIeHCAaTopoM B Kopryce mapku TK u ¢ u3orny-
TBIMH (BUTBIMHU) TpyOKamu. Y CTpONCTBO, MPUHIUN ASHCTBUS, 00JIaCTh TPUMEHEHUS, TOCTONH-
CTBa M HEJJOCTATKH Pa3JIMYHbIX TUIIOB KOMIIEHCATOPOB

KoHcTpyKIuu skMIKOCTHBIX peakTopoB. OCHOBHBIE XapaKTEPUCTUKHU, Ha3HAYEHHUE JJIEMEHTOB,
0COOEHHOCTH KOHCTPYKIIMHA €EMKOCTHBIX (KyOOBBIX) PEaKTOpPOB

IK3aMeHANMOHHBIN Oujter Ne 13

[lepenuBHble ycTpoiicTBa Tapenok. HasHaueHnue, TpeOoBaHus, NPEAbSIBISEMbIE K II€PEINBAM,
Kkjaccudukanus. YCTpoicTBO ¥ NPUHIMI JEHCTBUSI OCHOBHBIX JIEMEHTOB I1EPEIUBOB

TemnooOMeHHUKHN KECTKOM KOHCTpyKiuu Mapku TH. YcrpoiicTBo, mpuHUUI eHCTBUS, 00-
JIaCTh NpUMEHEHUS. JIOCTOMHCTBA U HETOCTATKH.

Ha3nauenue nepemMemmBaromux yCTPOMCTB B PEAKTOpax. Y CTPOMCTBO, OCHOB-
HBbIE XapaKTEPUCTHKHU, 00JACTh MPUMEHEHUS PA3TUYHBIX BUIOB MEXAaHUYECKUX
MEILIAIOK U CMECUTEIIEU

IK3aMeHAIIMOHHLIN Omyiet Neld

FHz[paBanecxoe CONMIPOTUBJICHUEC TAPCJIKU, €TO BIUSIHHUC HA pa60Ty KOJIOHHEI. PacdeT cocras-
JHAIOMUX THAPABINYCCKOr0 COIMMPOTHUBIICHUA, ITYTU CHHUXXCHUSA. Pacnonoxure m3BectHrie Bam
TApCJIKU 110 MCPEC YBCIIMUCHUSA (I/IJ'II/I YMGHLI_HGHI/IH) TUAPABINYCCKOI'0 COIIPOTHUBIICHUS

TemnepaTypHble HAPSDKEHUS B KOXKYXOTPYOUaThIX TeriooOMeHHUKax. [IpuunHbI BO3HUKHO-
BEHUS U METOJbI KOMIIEHCAIIMH TeMIIepaTypHbIX AedopMaIiii B TEMI00OMEHHUKAX JKECTKOTO,
MTOJIY’KECTKOTO M HEKECTKOIO TUIIOB

IlepepacnpenennurenbHble YCTPONCTBA M )KUIKOCTH B HAacaJO4YHbIX KoJOHHax. HasHaueHnwue,
YCTPOMCTBO U BUJBI NEpepaclpeesIuTeNbHbIX TapeioK. Pa3nuuHble ciocoObl yKIagku Haca-
JIOK B KOJIOHHE




9K3aMeHAIMOHHBINA Omier Ne 15

Omnopuele ycTpoiicTBa noa Hacaaky. HazHaueHnue u npenbsBiseMmble TpeOoBaHus K HUM. KoH-
CTPYKTMBHOE MCIIOJHEHHE OMOPHBIX PELIETOK HACAZOYHBIX KOJIOHH, MX JOCTOMHCTBA U HENO-
CTaTKH

Koxyxorpybuarble TemI00OMEHHUKHU. YCTPONCTBO, MPUHIMI JEHCTBUSA, 00JacTh MpUMEHe-
HUS1, OCHOBHBIE TIOKa3aTed. MapKUpOBKa KOKYXOTPYOUaThIX TEINIOOOMEHHUKOB

Peakrop nneansHoro cmemenus (PUC). I'mapaBnuyeckue peKuMbl 1 U3MEHEHHUE [TapaMETPOB
B UJICAJIbHOW MOJENIH U PEAILHOM anmnapare cMemeHus. MHOrokackaaHblii peakTop ¢ Mela-
KOU

JK3aMeHALMOHHBIN Oniaer Nelb

PacnipenenurenpHple ycTpoicTBa (OpOCUTENM) JUISl )KMJIKOCTU B HACaJOYHBIX KOJOHHaX. Tpe-
O0OBaHMs K paclpeleUTeN M KUJIKOCTU. Buiapl opocurenell, UX cpaBHHUTENbHAs XapaKTepu-
CTHKa, 00JIaCTh IPUMEHEHUS

Hasnauenue u TpeboBanus, npeabsIBiIsieMble K TEIUI0O0OOMEHHOU anmaparype. Knaccudukanus
TEIIIO0OMEHHUKOB IO Pa3JIMYHBIM IPU3HAKAM

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

JIK3aMeHANMOHHBIN Ouster Ne 17

OddexruBnocts (KITM) Tapenku. ®u3ndeckuii CMBICI, METOAMKA onpeeneHus. [lapameTpsr,
Biustone Ha 3dekTUBHOCTh. PacnonokuTe M3BECTHBI TapelKU M0 Mepe yBEIWYeHHs (1IN
YMEHbILIEHUs) 3P PEKTUBHOCTH

Buner Hacanok, TpeboBaHus, npeabsaBiseMble K HUM. OCHOBHBIE MOKa3aTenau Hacanok. Jlo-
CTOMHCTBA U HEAOCTATKU, 00JIaCTh NPUMEHEHHUsI PETYJISIPHBIX M HEperyIspHbIX HacaJlok. Pe-
KOMEHIAIIMU 10 BBIOOPY HAcCaI0K

CnupanbHble TEIUIOOOMEHHUKHU C TUIOCKOM MOBEPXHOCTBIO TEINIOOOMEHA. Y CTPOMCTBO, MPHUH-
UM JIeHCTBUS, JOCTOMHCTBA U HeAocTaTkh. OOIacTh MPUMEHEHUs], CPaBHUTENIbHbIE TTOKa3aTe-
M

JIK3aMeHANMOHHBIN Ouster Ne 18

Paznenenne cmeceit MeToioM neperoHku. Gu3nyeckrue OCHOBBI IIPOLIECCA, CXEMa IPOBENCHUS,
ucronp3yemas anmnaparypa. O0iacTb mIpuMeHEHHUs, TOCTOMHCTBA U HEJIOCTATKH, IMTyTH YITydIle-
HHUS KaueCTBa pa3/IeJICHHUs IPOLYKTOB

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

[InacTuHYaThie TEMIOOOMEHHHUKH C TUIOCKOM IMOBEPXHOCTHIO TEIMI000MEHa. Y CTPONCTBO,
MIPUHIINI IeUCTBUS, TOCTOMHCTBA M HeAOCTaTKU. OOMacTh MPUMEHEHHUS, CPAaBHUTENLHbIE TIOKa-
3aTenun




IK3aMeHAMOHHBIN OusteT Ne 19

1. | CymHOCTh ¥ pa3HOBUIHOCTH Mporiecca abcopOumu: ¢puzndeckas U xemocopoOuus. Cxema mpo-
BEJICHUs Tpoliecca abcopOIHu, ero mpeuMyinecTBa u Hegoctatku. KomObunupoBannas abcopo-
UOHHO-OTIapHas KojoHHa (AOK)

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

3. | TennooOMEHHHUKH MOTYKECTKOrO TUIA ¢ KOMIIEHCATOPOM B Kopryce Mapku TK u ¢ H30rHyTHI-
MU (BUTBIMH) TPYOKaMu. Y CTpOICTBO, MPUHIIUI A€UCTBUA, 00JAaCTh NPUMEHEHHUs, JOCTOMHCTBA
1 HEJIOCTATKU Pa3JIMYHbIX TUIIOB KOMIIEHCATOPOB

IK3aMeHAHOHHBIN OusteT Ne 20

1. | I'pagueHT xuIKOCTH Ha Tapeske. [IpuunHbI NOSIBICHUS U MOCJIEACTBUS OT I€HCTBUS IpaJleHTa
KHUJIKOCTH Ha pabOTy KOJOHHBL. METO/Ibl yCTpaHEHUs rpaJieHTa. MHOTOIIOTOYHBIE TAPEIIKH

2. | TemmooOMEeHHHMKH C BHYTpEeHHEH TutaBatomiei ronokoid tTumna TII: ¢ oObraHBIM (iaHIIEBBIM CO-
€IMHEHHEM; C HaKUAHBIM (pIaHIeM U pa3pe3HbIM KojiblioM. WX ycTpoicTBO, mpuHIMI Jei-
CTBUs, JOCTOMHCTBA U HEIOCTATKU

3. | SIBneHne «Cyxoro KoHyca» (IpUCTEHOYHOTO 3(PQeKTa) B HACaOUHBIX KOJIOHHAX. [IpHUnHBI 1Mo-
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 M0 AUCLUIUIMHE, BBIIOJHEHUS U CAauu MPaKTUYECKUX 3aHATUN U Jabopa-
TOPHBIX paboT, a TaKXKe KOHTPOJIBHBIX paboT I 3a04HOM GopMbl 0OyueHus. B cimydae
HAJINYMS aKaJIeMUYECKON 3aJ0JDKEHHOCTH M TPOIYCKOB YYEOHBIX 3aHATHHA MO JUCIIH-
IUTMHE, CTYACHT JOJKEH OoTpaboTaTh MPOIYIICHHbIE 3aHATHS B (opMax, MpeIoKEHHBIX
IpernojaBaTesieM U MPeACTaBIEHHON B pabouell mporpaMMe JUCHUTUTHHBIL.

Ha sx3ameHe CTyleHTy mpeasiaraetcsi yTBEpKISHHBIN 3aBeayromuM Kadenpoii 6u-
JeT, 0ObIYHO BBIOMPAEMBIM MM CAMOCTOSITEIBHO, KOTOPBIII COCTOUT TPEeX TEOPETHUYECKUX
BonpocoB. Ilociie oTBeTa CTYAEHTY MOTYT ObITh 3a/1aHbl JOMOJIHUTENIbHBIE YTOUHSIOLINE
BOIPOCHI, TPeOyIOIIne KPaTKOro oTBeTa. JlOMOJHUTEIbHBIE BONIPOCHI, KaK MPaBUIIO, 3a/a-
IOTCSl B CJIy4ae HEMOJHBIX OTBETOB U HYXKHBI JJIs1 Oosiee aJeKBATHOTO OIICHWBAHUS OTBE-
TOB.

Jnst monmydenuss uToroBoit arrecrauuu no aucuuiivae b1.B.10 «Mamvnel 1 an-
napaThl XMMUYECKUX MPOU3BOACTB. YacTh 1», 00ydaromuiicsi, B COOTBETCTBUH C OallbHO-
peiitunroBoii cuctemoit oreHok HXTU, nomken HaOpaTh Ha SK3aMeHE CyMMY OalljloB Ha
ypoBHE 0T 24 (MUHUMAJIBHBIA YPOBEHB) 110 40 6annoe (MakCUMalbHBINA YpOBEeHB). OlIeHKY
B Oayutax BBICTABISICT BEAYIIMH MPENoaBaTeb MUCIUIUIMHBI C YY€TOM OTBETOB Ha BCE
BOIPOCHI 3K3aMEHalMOHHOro ouera. CTyeHT, MONYyYUBUINI Ha SK3aMeHe meHnee 24 6an-
J108, CUNTACTCS He ammecmosanHuvim (HE CAABIIMM SK3aMEH) MO TUCUUIUIMHE, BHE 3aBU-
CUMOCTH OT CYMMBbI OAJIJIOB TEKYILETO M 3K3aMEHAIIMOHHOTO peiiTuHra. CyMMapHBbIii 3K3a-
MEHAIIMOHHBIA PEUTHHT 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 ‘-IeTLIpeX6aJ'IJ'IB-




HOM CHCTEME Ha OLEHKH «0Tau4Ho» (35 — 40 6amnos), «xopomo» (30 — 34 6amra), «yao-
BJIETBOPUTEJNBbHO» (24 — 29 6aiioB) U «HeyaoBJaeTBOpuTeabHO» (0 — 23 Gana).

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

OTBeT OIICHUBACTCS HA «OTJIHYHOY», €CITH 00YJarOIIUICS:
TIOJTHOCTBIO PAacKpbUI COAEp)KaHWE MaTepuaiga B oObeMe, MPEeayCMOTPEHHOH paboueit
MPOTPaMMO¥; M3JIOKIIT MaTepral TPaMOTHBIM SI3BIKOM, TOYHO UCTIONB3Ys OOIMICTIPUHSTYIO
TEPMUHOJIOTHIO, U CUMBOJIUKY, B OIPENIEICHHOMN JIOTHYECKON MOCIIEA0BATEIIEHOCTH; TIpa-
BUJIBHO BBITIOJTHHJI BCE YEPTEKH, PUCYHKH, CXEMBI M TpadUKH, COMYTCTBYIOIIUE BOIIPOCY
Ousera; mMoKazall YMEHUE WIUTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH IMPHUMEpPaMH, IPO/ie-
MOHCTPHUPOBAJ 3HAHHE TCOPUU paHEe W3YYCHHBIX TEM W JAMCIHUIUIMH, MTOJHYIO chopMHpo-
BaHHOCTH HCIIOJIb3yEMbIX TP OTBETE YMEHUH M HABBIKOB, OTBEYAJ CAMOCTOSITEIIEHO, Oe3
HABOJISIIIIUX BOTIPOCOB TPETIOAaBATEIIS, JOITYCTHII OHY — ABE HETOYHOCTH MPU OCBEIICHUN
BTOPOCTETICHHBIX BOTPOCOB WJIM B BBIKJIQJKaX, KOTOPHIE OTBEYAIOIIMHA JIETKO WCIPABUII
1OCJIC 3aMeUaHusl MPeToJaBaTeds.

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

OTBET OIICHUBACTCSI Ha «XOPOII0», CCITU YIOBICTBOPSET B OCHOBHOM Ha TpeOoBa-
HUS Ha OICHKY «OTIMYHOY», HO MPH 3TOM UMEET HEKOTOPhIE U3 HEJIOCTATKOB: MPHU H3JI0XKE-
HUM MaTepuaia JOMyIIeHbl HeOONbITNE MPOOEIbI, HE MCKA3UBIINE COJCPKAHHE OTBETA;
JOIMYIICHBI OJIMH — JIBa HEJOYeTa MPU OCBEIICHHH OCHOBHOTO COJICPKaHHS OTBETA, WC-
NpaBJICHHBIC TIOCIIE 3aMEuYaHHs MPEroAaBaTess; IOMylleHa OmMOKa Wi Oojiee IBYX
HEJIOYETOB, TPU OCBEIICHWU BTOPOCTEIICHHBIX BOIPOCOB WM B BBIKJIAJKAX, JIETKO HC-
NpaBJICHHBIC OTBEYAIOIINM TIOCJIC 3aMEUaHMs MPEToaBaTers.

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

OTBeT OlleHMBAETCA MPENOJaBaTeieM Ha «YAOBJIETBOPUTEIbHO» B CIEAYIOIINX
CIIyJasiX: HETOJHO PacKpBITO CoJep)KaHHe MaTepuaia (CoJep’kaHue HU3JI0KEeHO (pparmen-
TapHO, HE BCETJIa TOCIEA0BATEILHO), HO MTOKa3aHOo 00Iee TOHMMAaHUEe BOIIPOCca U TPOJIe-
MOHCTPUPOBAHBI YMEHWsI, TOCTATOYHBIC JIJII YCBOCHUS MPOTPAMMHOTO MaTepHuaia; hUMe-
JIUCh 3aTPYIHEHUS WM JTOMYIIEHBI ONTUOKHU B ONPEACIIEHUH TEPMUHOJIOTUN TUCIUILINHEI,
yepTekax, CXeMax, BBIKIIAJKaxX, UCIIPABICHHBIX MOCIE HECKOJIbKUX HABOJSIIUX BOMPOCOB
MPEroaBaTelIsl; OTBEUAOIINN HE CIPABWICS ¢ MPUMEHECHUEM TCOPUU B HOBOW CHTYaIlUU
IIPY BBIMOJTHEHUH MPAKTUYECKOTO 3aaHMsl, HO BBIIOJHWI 33/IaHUs 0053aTeILHOTO YPOBHS
CJIOHOCTHU TIO JIAHHOW TeME; MPH JIOCTATOYHOM 3HAHUHM TEOPETHYECKOTO0 MaTepuaya BbI-
SIBJICHA HEJ0CTATOYHAsK C(HOPMHUPOBAHHOCTh OCHOBHBIX YMCHUI U HABBIKOB.

OreHka «Heya0BJIeTBOpUTENbHOY» (0 — 23 Ganna) cTaBUTCS B CICAYIOIIMX Clyda-
SX: HE PACKPBITO OCHOBHOE COJIEpKaHNEe MaTepuaia; OOHApYKEHO HE3HAHUE 00YyJarOIINM-
csi Oonpiel i Hambosee BaXKHOM 4acTH y4eOHOTO marepuana; JOMYIICHbl OIMOKUA B
OTIPE/ICIICHUN TIOHATHH, MPU HMCIOIB30BAHUN TEPMHHOJIOTUU JHUCIHMIUINHBI, B PUCYHKAX,
cXeMmax WM rpadukax, B BBIKIQJKaX, KOTOPbIC HE UCIPABJICHBI MOCIE HECKOJIBKIUX HABO-
JSIIX BOIIPOCOB TIpernofaBaTelis, MeHee 60% obobeMa yueOHOTO MaTepuana.
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KOMILJIEKT 3AJIAHUM JJI1 KOHTPOJIbHOM PABOThHI

0 JUCHUIIJINHE b1.B.10 «MamuHEel ¥ annapaTbl XUMAYECKUX IPOU3-

BOJICTB. 1 9acTby
(HamMeHOBaHWE JTUCIIUTIIIHBI )

1. O0mue cBeleHUSI 0 KOHTPOJIbHOI PadoTe MO ANCHUIJINHE

[Ipu uzyuenun gucuuIInHbl «MamvHbl U anmapaThl XUMUYECKUX MPOU3BOJACTB. |
4acTh» CTYACHTHI 3a04HOI (hOPMBI O0YyUEHHUSI CAMOCTOSTEIHHO BBIMOIHSIIOT KOHTPOJIBHYIO
paboTy ¢ 1enpio yriayOJIeHHONW TEOPEeTHUECKON MOATOTOBKU TIEpe]] BRIMOTHEHHEM Jabopa-
TOPHBIX U MPAKTUYECKUX 3aHATUN U JUIS CIaYU SK3aMEHa 10 JUCIUTLIINHE.

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

1.1. PexomeHaanuu 1o BIOOPY BAPHAHTOB 321aHUI KOHTPOJIbHOI padoThI

BapuaHT KOHTpOJIBHOTO 3a/laHus BHIOMpAETCs MO HayajdbHOW 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
Tabis. 1 Ha nepeceyeHuu cTpoku «M» co cronduom «4» HaAXOAUM BapUaHT KOHTPOJIBHOIO
3aganus — 16. OnpenenuB cBOl BapuaHT, CTYACHT IO Ta0Jl. 2 ycTaHABIMBAeT, KaKUe HO-
Mepa TEOPETHYECKUX BOIPOCOB M 337ad €My CJIEAYET BBIIOJHUTH B CBOEH KOHTPOJIBHOM
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-
TUYECKUE BONPOCHI K KOHTPOJIBHON paboTe MpeICTaBIEHbI B pa3ieie 2, UCXOAHbIE JaHHbIE
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 3agau, 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 TeopeTHUECKHX BOMPOCOB K KOHTPOJIbHOI padoTe

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

1. Haznauenue U MeCTO PU3NYECKUX U XUMHUECKHX ITPOLIECCOB B XUMUYECKOMN TEXHO-
goruu. Onpexpensionias pojib peakuuid M PeaKkTOPOB B CTPYKTYpE XUMHUYECKUX IPOU3-
BOJICTB. 3aBHCUMOCTb XapakTepa (pu3nueckux (Temio- 1 MacCOOOMEHHBIX U THAPOJUHA-
MUYECKUX U JIp.) MPOILECCOB OT TPeOOBaHUI PEaKUMOHHOrO Ipolecca U KOHCTPYKUHUN
PEaKTOpOB.

2. Knaccugukanus peakTopoB: IO TEIUIOBOMY pPEXUMY, cocoOy paboThl, METOIY
TEIUI000OMEHA, HAIIPABJICHUIO U PEXXUMY TE€UEHUSI PEareHTOB, UX arperaTHOMY COCTOSIHHIO.
XapakTepHble IPU3HAKH PEAKTOPOB NEPUOJNUECKOTO U HEMTPEPHIBHOTO JEUCTBHSL.

3. DneMeHThl KHHETHUKM XMMHUYECKHX pPEaKIWi: OCHOBHBIC THITHI XUMHUYECKHUX peak-
L1, CKOPOCTh XMMHUECKUX peaKUil U ypaBHEHUSI CKOPOCTH XUMUYECKON PEaKIIMH.

4. DneMeHTbl KHHETHUKH XUMUYECKUX PEeaKUuii: MOPSAOK peakluu, BIUSIHUE TeMIepa-
TYpbI Ha CKOPOCTh XMMUYECKHUX PEaKLMii. Y paBHEHUE AppeHuyca.

5. OCHOBBI TEOPUH XUMHYECKHUX PEAKTOPOB: TMAPABIMUYECKUE YCIOBHS B peakTopax,
KyOOBBII peakTop (peakTop CMEIICHHUs), TPyOUuaThlii 3MEEBUKOBBIN peakTop (PeakTop BbI-
TECHCHUSA ).

6. Amnmaparel IS TOMOT€HHBIX pPEaKIWW: PEeaKTOpPbl IS MPOBEIACHHS] TOMOTEHHBIX
XKHUJIKOCTHBIX U 3MYJBCUOHHBIX peakiuil. KoHCTpykTHBHOE 0opMiIeHHE, YCIOBUE UX pa-
OOTBI.

7. Amnmapatbl Jisi TOMOT€HHBIX PEaKIHil: IepeMelnBaloIIie yCTPOUCTBAa, KOHCTPYK-
IIUH TETJIOOOMEHHBIX YCTPOUCTB B 3aBUCUMOCTH OT 00be€Ma PeakTopa U BEIMYMHBI TEIIO0-
Boro 3 dekra.

8. Peaxtops! uneansaoro cmemenust (PUC): onpenenenne BpeMeHH peakmuu U 00b-
emMa KyOOBOI'O peakTropa AJis YCIOBHM MI€aTbHOTO CMEIeHHs (peaKkuu MepBOTro U BTOPO-
ro MOPSIAKOB).

9. Peakropsl uaeansHoro BeiTecHenus (PVIB): onpenenenre BpeMeHn peakiiuu U 00b-
emMa TpyOuaToro peaxkTopa Jisd YCJIOBHMHA MJI€aJbHOTO BBITECHEHHS (peakUuu MEepBOro U
BTOPOTO MOPSJIKOB).

10. CekuoHHBIE peaKTOPbI UACATHLHOIO CMEUICHHS: ONIPE/IeJICHUE BPEMEHU PeaKkui U
o0beMa CEeKIIMOHHOIO peakTopa Ui yCIOBUM MJI€aTbHOrO0 CMEIIeHHs (peakiusi MepBOro
MOPAJIKA).

11. CpaBHeHUE pEaKTOPOB C PA3NMYHBIMU TUJIPOJAUHAMUYECKUMH PEXKHUMaMU: PEAKTO-
pBl UACANBHOTO cMelleHus: (KyOOBbIE pPEaKTOphl), PEAKTOPbl WICATbHOIO BBITECHEHHUS
(TpyOuaThie peakTopbl) U MHOTOCEKIIMOHHBIE PEAKTOPbl CMEIIEHUs (peakluy MepBOro mo-
pAaKa).

12. Anmapatsl sl TeTEpPOTEHHBIX PEaKIUil: Ta30KUIKOCTHBIE PEaKTOPhI, UX CXOJCTBA
U oTiIM4us 0T abcopOepoB. OCHOBHBIE KOHCTPYKTHBHBIEC THIIBI, X CPAaBHUTENbHAS Xapak-
TEepPUCTHKA.

13. Anmapatsl A5 TeTepOTreHHBIX peakluii: annaparypa s peakiiil Mexay ra3aMu u
TBEPABIMU BELIECTBAMHU, OCHOBHBIE KOHCTPYKTHBHBIC TUMBL. [[laxTHBIE meun, razoreHepa-
TOPBI, Bpaujatouecs: 6apabaHHble IEUH, aNlapaThl C KUMSIIUM CIIOEM.

14. JInd¢dy3uoHHBI 1 KHHETHYECKUN PEXUMBI TeUEHUsS reTepoda3Hoil peakiuu B arl-
napaTtax JJis TeTePOreHHbIX PEaKIMiA: METOIbl HHTCHCU(DUKAINK MEJICHHBIX U OBICTPHIX
ra30-KUAKOCTHBIX U SMYJIbCUOHHBIX PEAKIUH.



15. Anmapatsl Uil TeTepOreHHO-KaTATMTUYECKUX PEaKIIMii: peakToOphl 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 XUMHUYECKOH, HepTexumMuueckoi u Hedrere-
pepabaThIBaromIel MPOMBIIUICHHOCTH. PaKTOPHI, BAUSIONINE HA BEIOOP KOHCTPYKLIUHU TET-
nooomeHHHKOB. Kinaccudukanus TermiooOMeHHON annaparypsl.

17. KoxyxoTpybOuaTbie TEII000MEHHBIE allapaThl: TEIUIOOOMEHHUKHU C HEMOABUKHBI-
MU TpyOHBIMM perieTkamu (Tuna H), ycrpoiicTBo, 061acTh NpUMEHEHHSI, OCHOBHBIE Iapa-
METpBI ¥ pa3Mephl.

18. KoxxyxoTpybOuaTble TEIJIOOOMEHHBIC ammapaThl: TETUIOOOMEHHUKH C TeMIIepaTyp-
HBIM KOMIIEHCAaTOpOM Ha Koxyxe (tuma K), ycTpoicTBO, XapakTepucTuKa, OCHOBHBIE Ta-
paMeTpsl U pa3Mepsl.

19. KoxyxoTpybOuaTbie TEmI000OMEHHBIE ammapaThl: TEIUIOOOMEHHUKH C TUTaBAIOIICH
rojioBkoii (tuna I1), ycTpoiicTBO, XapakTeprucTHKa, OCHOBHBIE TAPAMETPHI U Pa3MepBhl.

20. KoxyxoTtpy0OuaThie TEIUIOOOMEHHBIE amnmapathl: TeroooMeHHukn ¢ U-00pa3HbIMu
TpyOamu (Tumna Y), yCTpOHCTBO, 00JacCTh IPUMEHEHUS, XapaKTepUCTHKA, OCHOBHBIE Tapa-
METPBI U pa3MephI.

21. KoxyxoTpyOdaTble TETNIOOOMEHHBIE anmapaThl: TEIIO0OMEHHUK C TUTaBAIOIIEH To-
noBko# (tuma I1) u komnencatopom Ha He#t (tuma [1K), ycTpoiicTBo, 001acTh NMpUMEHE-
HUS, OCHOBHBIE ITapaMETPHI U Pa3MEPHI.

22. YCTpOWCTBO M XapaKTEepPUCTHKA PA3NIMYHBIX THUIOB KOXYXOTPyO4aTBIX TEILUI000-
MEHHHKOB. DJIEMEHTHI KOKYXOTpyOUaThIX anmapaToB: KOXKYX (KOPITyC), pacIpeaeuTeNb-
HBIE KaMepbl, IEPETOPOIKH, TEINIOOOMEHHBIE TPYObI, TPYOHBIE PEIIETKU, MPOKIAIKH IS
YILUIOTHEHUS Pa3beMOB.

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

24. TlnacTuHYATHIE TEIIOOOMEHHHUKHU. YCTPOMCTBO M XapaKTEPUCTHKA TaKWX arapa-
TOB. CXEMBI KOMITOHOBKH TUTACTHH. DJIEMEHTHI TETNIOOOMEHHHUKOB: IJIACTUHBI, TPOKIIAIKH,
Ha)KMMHBIE TUTMTHI U yCTPOUCTBA JIJIs CXKATHSl IIACTHH.

25. CrnmpanbHble TETNIOOOMEHHUKH. YCTPONCTBO M XapakTepucTuka armapaTtoB. Crio-
COOBI YIJIOTHEHHS CIHPAIBHBIX KAaHAJIOB C TOPIIOB, AJIEMEHTHl KOHCTPYKIIMH, OOJACTh
NPUMEHEHWsI, TOCTOMHCTBA U HEJJOCTATKH.

26. TermooOMEHHUKH BO3AYIIHOTO OXJAXJACHHUS, MX MPEUMYIIECTBA M OCOOCHHOCTH
KOHCTPYKIIMH, 00JIaCTh IPUMEHEHHsI, yCTPOUCTBO U CPABHUTENbHbIEC TOKA3ATEIH.

27. TernoOOMEHHUKH OPYTUX KOHCTPYKLHN: TEIIIOOOMEHHUKH TUIA «TpyOa B TpyOe»,
OpOCHUTENbHBIE TETJIOOOMEHHUKHU, MOTPYKHbIE 3MEEBUKOBBIE TEIIIOOOMEHHUKHU, OJIOUHBIC
TEIUIOOOMEHHHKHU. Y CTPONCTBA, MPUHIIUIT pabOThI, 00IACTh MPUMEHEHHUS, UX TPEUMYIIIe-
CTBa M HEJOCTATKH.

28. IlepciexkTuBHAs TEIIOOOMEHHas amnmaparypa: OJOYHbIE TEIUIOOOMEHHMKH, Ijia-
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, KOO(PPHUIMEHTH pacrpeneiaeHus, Kod3¢d-
(UIMEHTH aKTUBHOCTH, OTHOCUTENbHAS JIETY4eCTh KOMIIOHEHTOB). MaTepuaibHbie 0a-
JaHCHI a0COPOIMOHHBIX M PEKTH(PHUKAIIMOHHBIX anmnapaTtoB. [lomHas u HemoHas; mpocTas
U CIIO’KHAS peKTU(UKALMOHHbBIE KOJOHHBI.



30. OcHOBHBIE 3Tamnbl pacyeTa PeKTU(PUKAIMOHHBIX KOJOHH (TE€XHOJIOTMYECKOIro, KOH-
CTPYKLIMOHHOT'O, THUPABIMYECKOI0, MEXaHU4ecKoro). TeopeTnueckas U peajbHasi CTyIIe-
HU pazaeneHusi. OCHOBHbIE TpeOOBaHUS, PEIBABISIEMbIE K KOHTAKTHBIM YCTPOICTBaM.

31. OcHOBHBIE XapaKTEPUCTUKN KOHTAKTHBIX YCTPOMCTB: MPOU3BOIUTEIBHOCTD 110 ra3zy
(mapy) M KHIKOCTH, CKOPOCTH ABMXKEHHS Ta3a (mapa) B pa3jIMYHbIX CEUEHMSX alraparta,
nuameTp KosoHHbI, 3¢ dextuBHOCTh (KII), mnanazoH yctoiunBoi pabOThI, MEXTapeb-
4yaToe pacCTOSHHUE, TUAPABINYECKOE COMPOTUBIICHUE, TPAAUECHT YPOBHS >KUIKOCTH, YHOC
KUIKOCTH (OPBI3TOYHOC), METAIIOEMKOCTb.

32. Tapenpyarbie KOJOHHBI IS TIpOIieccOB abcopOmmu u pekTuduranun. [IpuHIuns!
yCTpOICTBA U pabOThI, THAPOJUHAMUYECKUE PEXKUMbI, OCHOBHbBIE XapaKTEPUCTUKH, BHIOOD
U TIPOBEPKa MEXKTApPEIb4aToOro PacCTOSHUSI.

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

34. KoHTaKTHBIE YCTpOCTBa aOCOPOLIMOHHBIX U PEKTHU(PHUKAIIMOHHBIX alapaToB MPo-
BaJIbHOTO THIA (0€3 nepenuBHbIX ycTpoicTB). [Ipunnun ycrpoiictBa 1 paboThl. OCHOBHBIE
XxapakTepucTuku. KOHCTpYKTHUBHBIE OCOOCHHOCTH IMPOBAIBHBIX TApENOK: CUTYATHIX, pe-
HIETYATHIX, IIEJIEBBIX M BOJHUCTHIX, KutTensa. ConocTtaBieHne npoBajibHbIX TAPENOK C Ie-
PEJIMBHBIMH.

35. KoHTakTHBIE YCTPONCTBA C OJHOHAIPABICHHBIM JIBIDKEHHEM (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 CEKITMOHUPOBAHUEM M COYAapEeHUEM MOTOKOB (A3HM30Ba), UX YCTPOMCTBO U
CPAaBHUTEJIbHbIE XapaKTEPUCTHUKHU.

36. Hacamounsie maccooOMeHHbIe anmmapaTsl. OCHOBHBIC 3JIEMEHTHI allapaToB: Hacal-
KH, pacIpeieIuTeNn U MepepacpeaeIuTeNN KUAKOCTH, CENapaTopbl, ONOPHBIE YCTPO-
ctBa. O0J1aCTh MPUMEHEHHMSI, OCHOBHBIE XapaKTEPUCTUKH, IPEUMYIIIECTBA U HEJIOCTATKH.

37. HacajgouHble KOJIOHHBI JIJIsl TIPOIIECCOB abcopOIuu u pektudukauu. Pexxumsl pa-
00TBl HacaZO4YHBIX KOJIOHH. BeiOop onTumanbHOro pexxuma. HeperymsipHele Hacaaku U3
kozen Pamura, Ilamns; cenen bepns, Uutamnokce. Perynsipusie Hacaaku: Hoprona, 3yinb-
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 CyIIMIKH. KOHBEKTHUBHBIE ammapaThl AJisl CYIIKH MaTepuaia B ClIoe: TyH-
HEJIbHbIE, JICHTOUHBIE, METIEBbIC, BANIbLIEJICHTOYHBIE.

40. AnmapaTsl IJs CYIIKM MaTepHalia B KHUIIAIIEM CJ0e. DJIEMEHTHI 3TUX ammapaToB.
AbdpodoHTaHHBIE CYIIMIKU. ANmaparsl A CYIIKM MaTepuala B PeKUME MHEBMOTPAHC-
nopTa: TpyObl, CyIIWJIKY IIUKJIOHHBIE; BUXPEBbIE CYIIUIIKH.

41. KomOuHUpOBaHHBIE CYIIMIKU. PacTbUINTEIbHBIC CYIIMIKHI: HEHTPOOSKHBIE U (hop-
cyHouHble. KOHCTpyKIIMM KaMep U PacIbUIUTENBHBIX YCTPOHUCTB. KOHAYKTHBHBIE CyIINII-
ku: OapabaHHbIe U BaJiblieBble. BBIOOp Mpoliecca CyIiky B anmapare.

Pazoen 3 (IpOAOIKEHUE) — XUMUYECKUe PeaKkmopbl U annapamol 015 pa3oeieHus
HCUOKUX U 2A308bIX HEOOHOPOOHBIX CUCTIEM:



42. Ounbtpel ans xuakocrend. Knaccudukamms ¢uinbTpoB. EMKOCTHBIE (QUIBTPBI, WX
KOHCTPYKIIHS, TOPSIIOK pacueTa. PamHble M KamepHbIe (PUIBTPHI: TPOCTHIE U ABTOMATH3H-
poBannbie (PITAKM).

43. HenpepbIBHO JEHCTBYIOIME BaKyyM-(UIBTPBI: KapycelabHbIE, TapesibyaTbie, Oapa-
OaHHbIE, NUCKOBBIE, JEHTOYHbIE. OCHOBHbBIE KOHCTPYKTHBHBIE OCOOCHHOCTH OapaOaHHBIX
BakyyM-QuibTpoB. [Topsanok ux pacuera. bapabannslie GpuiabTpsl, padoTaromme Noja J1aB-
JICHUEM.

44, llentpudyru B XUMHUECKOM mnpombinuieHHOCTH. Kiaccudukanus, MapKkupoBKa
ueHTpudyr. OCHOBHI pacueTa NPOU3BOJUTENBHOCTH HEHTpUpyr. OunbTpyromue HeHTpU-
¢Gyru ¢ nyabCUpYIOIIeH BEITPY3KOH 0caKa: 0JHO-, ABYX- U MHOI'OKACKa/IHBIE.

45. llentpudyru B XMMHUECKON MpoMbllUIeHHOCTH. DuibTpyromue, ocaguTeabHble U
KOMOWHHUPOBaHHbIE LEHTPU(YTU CO MIHEKOBOM BBITpYy3KoW ocaiaka. llentpudyru c nes-
TPOOEKHON U BUOPALIMOHHOM BBITPY3KOM OcCajaKa.

46. TpyOuatbie cBepxueHTpugpyru. Cenapatopbl 0HO- U MHOTOKaMEpHBIE, Tapesibya-
Thle, UX KOHCTPYKIMH U XapaKTepuUCTUKU. OcOOEHHOCTH paboThl BaJIOB, IPOYHOCTH 00e-
yaiiku, BuOpanus ueHTpudyr. MeTopl 6anaHCUPOBKU POTOPOB.

47. OO6opynoBaHue A MBUICOYUCTKU. A3PO30JU U MbUIM, UX Kiaccuuxamnus. [{uk-
JIOHBI O/IMHOYHBIE, TPYTIIOBBIE U OaTapeiiHbie. OCHOBBI pacueTa (1o100pa) HUKIOHA.

48. PyxaBHBIC (QUIBTPHI I OYUCTKU TA30B. DIEKTPOPHIBTPHI. AMMapaThl MOKPOH
nelIeouncTk. Buxpesoil ckpy00ep. KoHcTpykimu, 0061acTh NpUMEHEHUs, 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 BBITECHEHUS, OAHO- U
YETHIPEXCEKIIMOHHOTO peakTopa cMemienus (puc. 3.1) npu 3agaHHON CTENeHU MpeBpaliie-
Hus Y, KoHUeHTpanuo Cw NpoayKTa (3TUICEPHOM KUCIOThI) U pacxon pacTBopa W Ha BbI-
XOJIE U3 peaKTopa Jjs 3aJaHHbIX B Tabn. 3 ycioBuii. BogHbIe pacTBOPHI CEpHOM KUCIOTHI
H>SO4 u muatuncynbdara (CoHs)2SO4 mocnie cMenieHrs moJarTcsl B PEakTop HEpephIB-
HOTO JACUCTBHUS, B KOTOPOM IIpH 22,9°C npoTeKaeT peakuus

H2SO04 + (C2H5)2S04 = 2 CoHsSO4H.

Pacxonbl 1 MOJIsIpHBIE KOHIIEHTpAIMU 000MX pacTBOPOB OAMHAKOBHI M paBHBI Wo,
M3/4a u Co, Monb/1 (10 cMecuTens). KuHeTHdeckoe ypaBHEHHE peaKLUK UMEET B

—dc/dt = K1*C .

3nech: C — kKoHIEeHTpanus AMdTUICYIb(dara, K1 — KOHCTaHTa CKOPOCTH peakiuu 1-
ro nopsanaka. lcxoansle JaHHBIE ISl YEThIPEX BAPUAHTOB M CXE€Ma K pacueTry MpejcTaBlie-
HBI B Ta0J. 3, penieHue 3a4aud peKOMEHAYETCSl BBIIOJIHATh, UCIOIb3Ysl PEKOMEHIYEMYIO

JTUTEPATYPYy.

Tabm. 3
HcxoaHble JaHHBIE K EePBOii 3a1a4e (A)
Bapuant 1 2 3 4
Wo, M/ 2 3 4 5
Co, MOJIB/T 5 4 3 2
y 0,96 0,92 0,90 0,86
K1, 1/4ac 0,3 0,4 0,5 0,6

Pa3zoen_ 2 — kononuas maccoobmennas annapamypa.

42.3anaya b



[To ucxoaHBIM JaHHBIM, MIPEACTABIEHHBIM B TabJI1. 4, M0A00paTh CTaHAAPTU30BAHHYIO
TapesKy 3aJaHHoOro THma. [IpoBecTn THapaBINYECKUd pacyeT, MPOBEPUTH pabOTOCIIOCO0-
HOCTb BbIOpaHHOM Tapenku. Onpenenutb 3PPEeKTUBHOCTh TAPENKH, YUCIO JACHCTBUTEIb-
HBIX TapesioK U BBICOTY KOJIOHHBI. PacueT conmpoBok1aTh HEOOXOAUMBIMU MOSICHEHUSIMU U
pacyeTHbIMHU CXEMaMH AJIEMEHTOB TapesIKU U MapaMeTPOB MOTOKOB Ha TapesiKe.

Tabm. 4
Hcxonnbie nanubie k BTOpOii 3agaue (b)
AR T z = = é ; e A
~ N ™ - N
5| 2. 5 5 = = Ll g e &= = 3
& f; % . » [ x = ~ s
;:‘3 = ©) ) SN é B = ° = c ©
=
= X

3000 2800 3,5 850 5,6 4,2 17 22
9000 7500 6,4 920 8,0 6,3 20 24
7500 6400 2,4 950 2,4 3,6 24 26
22400 16600 | 3,8 860 2,0 7,5 32 28
68400 55600 | 7,6 800 15 2,6 48 16
44000 36000 | 3/4 720 1,8 3,6 24 18
26600 24800 | 6,6 845 4,8 2,8 45 20

OINO|OTIBIWIN -
KonnaukoBas

& | 21200 19800 | 7,8 920 2.3 4,3 18 17
9 % 39500 35700 | 6,7 670 53 3,2 28 16
10 5 | 32400 29600 | 3,6 930 24 6,8 36 24
11 < | 44000 36000 | 3/4 880 3,2 2,3 42 22
12 17000 16000 | 5,5 730 3,6 5,7 24 16
13 4600 4200 5,6 920 4,2 3,8 28 15
14 3 6900 5600 4,8 770 2,4 45 37 18
15 . 16400 15200 | 5,2 930 1,5 6,3 35 12
16 E 37200 35300 | 6,3 850 2,8 5,4 44 16
17 O | 43200 42400 | 4,8 780 3,2 2,8 28 14
18 50500 49700 | 39 970 4,1 3,6 33 20
19 36800 33500 | 4,6 870 1,6 4,2 29 12
20 § 43300 47500 | 58 675 1,8 2,4 41 18
21 % 30100 29500 | 9,7 890 2,3 2,7 36 16
22 2 | 50100 48000 | 8,5 920 2,5 3,2 45 14
23 = | 70200 65700 | 7,8 840 3,6 4,3 64 22

T|alw|z|a|w|z| 0w z|o|w |z 0wz o|w| T 0| w|=| o |w| Benenusa-

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

O6o03nauenusi: Gy — Harpy3ka KOJOHHBI 10 napy (Tasy), kr/dac; Gx — Harpy3ka KOJOHHBI
10 KUAKOCTH, KI/9ac; pr — TNIOTHOCTh Mapa, KI/M>; px — MIIOTHOCT JKHUIKOCTH, KI/M>; fiy — BSI3-
KoCTb mnapa (raza), [lac; ux — BI3KOCTh kuIKOCTH, [lac; 6 — KOAPPHUIUEHT MOBEPXHOCTHOTO
HATSKEHUS MEXTY JKMAKOCTBIO M rasoM, JIK/M?, Ney — YMCIO CTyNeHe# KOHTaKTHPOBAHHMS
(TEOpeTHUYECKHX TapelioK);

BcnienuBaemocTth KHUAKOCTH B KOJIOHHE: B - BBICOKas, C- CpCaHss; H — Huskas.

5. Kputepuu olleHKM HTOIrOB KOHTPOJbHOI padoThI:

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

BrimonHens! Bce TpeboBaHUS 3aaHus K KOHTPOJIbHON paboTe. BriOpaHbl paBUiib-
HbIE BAPUAHTHI UCXOJHBIX MapaMeTpoB. J[aHbl HcuepIbIBAIOIINE OTBETHI HA BCE MPaKTUYe-
ckue Bompockl. [Ipu pemieHnn 3a1a4 pacueTHBIE CXEMbI TIOCTPOCHBI MPABUIBLHO, C COOITIO-
JeHreM Macmitaba W mpaBuil odopmieHus. PacueTel BBIMOJHEHBI C JIOCTATOYHOMU
CTENeHbI0 TOYHOCTH. [loka3zaHbl MCTOYHMKKA HH(OPMAIMM M CCHUIKA HA HCIIOJIb3yEeMbIe



IpU pacyerax CXeMmbl U rpaduku, pacyeTHbIe YpaBHEHUS U LU(POBbIE BeTUUYUHBI. Yncio-
BbI€ BEJIMYMHBI B (pOpMyJsiaX COINpPOBOKIAIOTCA €IMHULAMU u3MepeHuild B cucreme CH.
Hapn enuHuiiamu u3MepeHHil BBIMOTHEHBI MTpaBUiIbHbIE MIpeoOpa3oBaHusi, BCE€ MaTeMaTu-
YecKue JEHCTBUS HaJl MaJbIMU M KPYIHBIMU BEIMYMHAMHU HUMU BBITIOJIHEHBI 0€3 OMINOOK,
C IPUMEHEHUEM CTENEHHOU (POPMBI 3aMHCH.

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

BrimosnHensl Bce TpeOoBaHMS 3aJlaHUsl K KOHTPOJIbHOHN padote. VcxoqHble TaHHBIE
BbIOpaHbl MpaBUIbHO. OTBETHI HA TEOPETUYECKUE BOIPOCHI OCBEIIEHBI B IIOJIHOM 00bEME,
CO CCBUIKOH Ha JIUTEepaTypHblEe NCTOYHHMKHU. PacyeTHBIE CXEMBI, S0Pl IIOCTPOEHHI B Iie-
JIOM IPAaBUJIBHO, HO ¢ HEOOJBIIMMHU HapyIIEHUsMU B IpaBuiiax opopmieHus. Pacuers! Be-
JUYUH MECTaMU HE JOCTUTalOT JOCTATOYHOM CTENEeHM TOYHOCTH. MIMeroTcss HeOonblne
OIIMOKK B BBIBOJE pacyeTHBIX (opMyil. YUHcIOBbIE BEMUYUHBI B (DOpMyJIaX CONPOBOXKIA-
I0TCS €MHUIIAMHU U3MEPEHMM, HO HEKOTOPhIE PACUETHBIE NTapAMETPhI YKa3aHbl B CUCTEME
CH. KpynHsle 1 MEJNKHE YUCIIOBBIE BEJIMYHUHBI HE BCETa IIPEICTABIIEHB] B ITOKA3aTEIbHOM
¢dopMe. B HEKOTOPBIX cllydasx HE clIeJaHbl 3aKIIOYUTENbHbIE BHIBOJBI MOCIE 3aBEPILICHUS
KPYIHBIX pa3JIeJI0B pacyeToB.

5.3. Kputepuii OlleHKH HAa OLEHKY «3a4TeH0» («yJOBIECTBOPUTEIILHO») C MUHU-
MaJbHBIM YHCIIOM OamioB 60 — 72:

Brimonneno ne menee 60% tpeboBanumii 3aganus k padbore. HekoTtopsie OTBETHI Ha
TEOPETUYECKUE BOIIPOCHI OCBEIICHHI HE B TIOJHOM 00beMe. PacueTHbie cXeMbl, SMIOPHI T10-
CTPOEHBI TMPABWIBHO, HO C CYIIECTBEHHBIMU HapylIeHUsMU mpaBuil odopmienus. [Ipu
MPOBEACHUHU PACUETOB UMEIOTCS CYIIECTBEHHBIE TOTEPHU TOUYHOCTH BennuuH. [Ipu ucnosnnb-
30BaHUU PacueTHBIX (JOPMYJ HE BCET/a IaHbl CChIJIKM HA MX UCTOYHHUKU. He Bce uncioBbie
BEJIMYMHBI B (pOpMyNiaX COMPOBOXKAAIOTCS €IUHUIAMU u3MepeHuil. He Bcerna eauHMIibI
n3Mepennil ganel B cuctreme CH. KpynHble n MenKne YMCI0BbIE BETMYUHBI ITPEACTABIEHBI
B pa3MYHBIX (hopMaTax, 4TO MOKET MPUBECTH K HAKAIUIMBAHUIO CUCTEMATUYECKUX OIIIU-
0ok B BeuncieHusx. [loamnucannas mpemnojgaBareiaeM KOHTpPOJbHAs paboTa BO3BpaIAETCs
yepe3 AeKaHaT Ha UCTIPABJICHUE.

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

Ecnu x0Tst ObI OJTUH U3 MEPEUNCIICHHBIX KPUTEPHEB JUII MUHUMAIILHOM OIICHKH He
co0umo1aeTcsi, UM paboTa BBHIMOIHEHA C OMO3JIaHMEM OT YCTAaHOBJIEHHBIX CPOKOB CIIAyH,
IPEI0/1aBaTENIEM BBICTABIISETCS OLEHKA «He 32a4TEeH0» («HEYAOBIETBOPUTEIBHOY), paboTa
C 3aMEUYaHUSIMU U MOJIUCHIO IPENO0IaBaTeNs BO3BPAILAETCs Ha JOPa0OTKYy.
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TEMbI JJIS1 PEOEPATOB

no guciimiuinae b1.B.10  «Mamudel B anmapaTsl XUMHYECKUX IIPON3BOJICTB.
Yacte 1»

OO0wmme cBenenus o pepepare

Pedepart BrimonHseTCSI CTYIGHTOM IO 3aJ]aHHOM TMpenoaaBaTejeM TeMe B BUJE Ca-
MOCTOSITEIbHOM paboThI 1Mo aucuuruivae. [Ipu BeimonHeHUU pedepara CTYJIEHT OCBauBaeT
paboTy ¢ HAyYHO-TEXHUYECKOW JTUTEPATYypOH, KaTaioramu, pedepaTUBHBIMU KypHATAMH.
[Tpu Hanucanuu pedeparta CTYJEHTOM PACIUCHIBAETCS CYIIHOCTh OMHMCHIBAEMOM Mpobiie-
MBI, €€ COBPEMEHHOE COCTOSIHUE, OLIEHUBACTCS BJIMSHUE PA3IUYHBIX (PaKTOPOB, BKIHOYAs
MPOIIECChl U3TOTOBIICHMS, JKCIUTyaTallud, BOCCTAHOBJICHUS U PEMOHTA MaIlluH U 000pYy-
JIOBaHMS OTpaciiv, 00CYKJIAal0TCS Pa3TUYHbIE BOZMOYKHBIE HATIPABIICHUS UX YITyUIICHHS.

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

1. Ha3znauenue, ycTpoCTBO, MPUHIUII ACHCTBUS OCHOBHBIX JIEMEHTOB HACAJI0YHBIX
KOJIOHH. PexXuMbl paboThl Haca 0K, BBIOOP OMTHMAIILHOTO PEKUMA.

2. Bunel Hacanok, TpeGoBaHMs, TpeAbsBiasieMble K HUM. OCHOBHBIE TOKa3aTeNH
Hacagok. O0IacTh MPUMEHEHHS, JOCTOMHCTBA M HEJAOCTATKH, COBPEMEHHBIX BHJIOB Haca-
JIOK.

3. PacnipenenurenbHble YCTPONCTBA ISl )KMIKOCTH B HACAJAOYHBIX KOJIOHHAaX. Ha3Ha-
YeHUe U TPeOOBaHUS K OPOCUTEISIM; CPAaBHUTENIbHAS XapaKTePUCTHKA, 00JacTh MIPUMEHE-
HHS, JOCTOMHCTBA U HEJOCTATKHU.

4. OnopHbIe yCTpOHCTBA MO Hacaaky. HaznaueHue u npeapsaBisieMbie TPEOOBAHUS K



ONOPHBIM 3yieMeHTaM. KOHCTPYKTHMBHOE HCIOJIHEHHE ONOPHBIX YCTPOMCTB, UX JOCTOMH-
CTBa U HEJIOCTATKHU.

5. Ha3zHaueHne M yCTpOMCTBO IEpepacHpenesIuTEeNbHbIX TapesoK ISl KUAKOCTH B
HAcaJOYHbIX KOJIOHHaX. SIBIEHHE «CYXOro KOHyCa» B CJIO€ HacaJlKH, METOJbl €ro ycTpa-
HeHus. PaznuuHble criocoObl YKIIaIKU HACca 0K B KOJIOHHE.

6. Kitaccnueckue 6apOOTaXHbIE CUTYATBIE U KOJIIAYKOBBIE TAPEJIKHU C MEPEIUBaMHU,
UX YCTPONCTBO, MPUHIUI pabOThI, OCHOBHBIE MOKa3aTenu. JJOCTOMHCTBA U HEJOCTATKH.
KomOuHmMpoBanHas (cuT4aTo-KoJMaykoBas) Tapeska Becra.

7. Tapenka U3 S-o0pa3HbIX JIEMEHTOB, €€ YCTPOMCTBO, MPUHIUI JIE€UCTBHSI, OCHOB-
HBIE MTOKa3aTeld, JOCTOMHCTBA U HefocTaTku. KoMOMHMpoBaHHAs Tapeska u3 S-o0pa3HbIX
AIIEMEHTOB C OTOOMHUKAMU.

8. CtpyiiHble TapenKku. Y CTpOUCTBO, MPUHIUI JEHCTBUSI, CPABHUTEIIbHBIC TTOKa3aTe-
JU CTPYMHBIX TApENOK: SI3bIYKOBBIX; APOYHBIX; IJJACTUHYATHIX; U3 MPOCEUHO-BBITSHKHBIX
JUCTOB ¢ oTOOMHMKaMu. [IpenmyIiecTBa 1 HETOCTATKH, 00JIACTh TPUMEHEHUS.

10. IlpoBanbHbie Tapenku (6e3 mepearuBOB). Y CTPONUCTBO, MPUHIUI JACHCTBUS, CpaB-
HUTEJIbHbIE MMOKa3aTeNn, JOCTOMHCTBA U HEJIOCTAaTKU Pa3jIUYHbIX BHUJOB MPOBAJBHBIX Ta-
penok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKIIUHU, PEKUMBI paOOTHI; CpaBHUTEIbHBIE MTOKA3aTeI; 00-
JacTb NPUMEHEHHs KIamaHHbIX Tapenok. Kianmannas OayutacTHas M KaJIO3UNHHO-
KJIallaHHAas TapeJIKU, UX MPEUMYILIECTBA U HEAOCTATKH.

12. Tapenka ¢ 1ByMsl 30HaMH KOHTaKTa. Y CTpPOMCTBO, IPUHIIMI ACHCTBUSL, OCHOBHbBIE
MOKa3aTesu, JIOCTOMHCTBA U HEJOCTATKH Tapenok c¢ keinobduareiMu (M) u muinuHIpoko-
HUYEeCKUMU nepenuBaMu (Uexosa).

13. CrpyitHO-1IeHTpOOEKHBIE TAPETKU. Y CTPOMCTBO, MPUHIIUIT ACUCTBHS Pa3IUUYHbIX
BUJIOB TapeJIOK: SI3BIYKOBBIX C 3aKPYUYEHHBIM IMOTOKOM T'a3a; CO CIHpaliblo ApXumena; Ta-
penka KXTHU. CpaBHuTENBHAA XapaKTEPUCTUKA; JOCTOMHCTBA U HEJOCTATKH.

14. IlpssMOTOYHBIE TapesKU: TPyOdaThle; C 3aBUXPUTENSIMHU; C CEKIIMOHUPOBAHUEM
noTokoB (A3u3oBa). [IpuHIUN nelcTBUS, CPAaBHUTENbHBIE MOKA3aTeNN, IPEUMYILECTBA U
HEJO0CTaTKH.

15. Haznauenue, TpeOoBaHus, peabsBIsIEMbIE K MEPETUBHBIM YCTPOMCTBAM Tapeib-
YaThIX KOJIOHH. Y CTPOMCTBO, MPUHIIUIT JECUCTBUS JIEMEHTOB MEPEIUBOB: IPUEMHBIN Kap-
MaH, CJIMBHAs PEryIMpYyroLIas IUIaHKa.

16. KoxxyxoTrpyOuaTbie TEMII000OMEHHUKHU. Y CTPONUCTBO, MPUHIUI ACHCTBUS, 001aCTh
NPUMEHEHHMsI, OCHOBHbBIE MTOKa3aTeau. MapKUpOBKa KOKYXOTPYyOUaThIX TEIIIOOOMEHHUKOB.

17. TemnepatypHble HANPSOKCHHUS B TEIII00OMEHHUKAX. [I[pUYuHbI BOSHUKHOBCHUS H
METOJIbI KOMITEHCAIIMU TEeMIIEPaTypHBIX NedopManuii B KOKYXOTPyOUaThIX TETIOOOMEH-
HUKaX 5KECTKOT0, MOJIY’KECTKOTO U HEXECTKOTO THUIIOB.

18. TemnmooOMeHHUKH >KeCTKOW KOHCTpykuuu Mapku TH. YcrpoiicTBo, mpuHIHIT
neicTBus, 001acTh npuMeHeHus. JJocTOMHCTBAa U HeJoCTaTKU. MeTo bl CHUKEHHUS TeMIIe-
paTypHBIX HANPSKEHUM.

19. TennooOMEeHHUKH TOYKECTKOI'O THUIA ¢ KOMIIEHCATOPOM B Kopryce mapku TK;
¢ TuOKOI MeMOpaHoil B TpyOHOI perieTke; ¢ U30rHyThIMU TpyOkamu. [IpuHumn neiictus,
00acTh MPUMEHEHUs, JOCTOMHCTBA U HEJOCTATKHU PA3JIMYHBIX TUIIOB KOMIIEHCATOPOB.

20. TennooOMeHHHMKH HexecTkoro tuma c¢ U-oOpaszHbiMM TpyOkamu mapku TVY.
YCcTpoicTBO, MPUHITUTT ACHCTBUS, 00JIACTh TPUMEHEHHUS, IOCTOUHCTBA U HEJOCTATKH.

21. TenmooOMeHHHK C BHYTpeHHEH miaBatomieil rogoskoi mapku TII. YcerpoiicTso,
OPUHIMI JIEUCTBUSA, JOCTOMHCTBA M HEJOCTATKU PA3IMYHBIX BAapUAHTOB KOHCTPYKIUI
IIJIABAIOLLEN T'OJIOBKH.

Kpurepun ouenku pedeparon:
MaxkcuMalibHOe YUCJI0 0aJ110B — 8 6aJJIOB — BBICTABIISIETCSI TIPETIOAaBaTelIeM MPU



IMOJIHOLCHHOM PACKPBITUU TCMBI B XOIC CBOCI'O BLICTYIIJICHUA I1O 3aJlJaHHOM TeMe peq)epa-
Ta, IPUBCACHHUUN YCTKUX APTYMCHTOB M HOKA3aTCIIbCTB, 4 TAKIKC AKTUBHOC Y41aCTHUC B 00-
CYXXKIACHUU 3aJlaHHOM Hp06HeMI>I, KOTOpas ObL1a PACKpbITa B XOJAC BLICTYILIICHUA.

MuHuMa/IbHOE YHMCI0 0aJI0B — 6 0aJUI0B — BBICTABJISIETCS NPH HEJIOCTaTOYHOU
CTENIEHN PACKPBITUS TEMBI B XO/I€ CBOETO BBICTYIUICHHUS, IPUBEICHUN HEUYETKUX apryMEH-
TOB U He BOJIHE akTHBHOE ydacTHe B TUCKYCCHH IO 3aJlaHHOW IpoliieMe, KOTopas ObLIa
PacKpbITa BHICTYNAIOIIMM TOBEPXHOCTHO B XO/1€ BBICTYIUICHHUS.
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IK3AMEHAILIMOHHBIE BUJIETbBI

o qucnuiuinae b1.B.10 «Mamuape! 1 annapaThl XUMHYECKUX OTPOU3BOJICTB.

YacTte 2»
(HamMeHOBaHWE JTUCIIUTIIIMHBI )

DK3aMeHAIIHOHHLIN OmJteT Ne 1

1. Knaccudukaius HeoJHOPOIHBIX cucTeM. OUIbTPHI A1 pa3ieNieHus CYyCIIeH3UH.
2. CriocoObl BBITPY3KH OCaJKa U3 POTOPOB LIEHTPUDYT.
3. YmuiotHenus. CanbHUKOBOE YIUIOTHEHUE. MaTepuabl CAIbHUKOBBIX YIIJIOTHEHUH.

DK3aMeHAIIHOHHBIN OnJyieT Ne 2

1. Knaccudukauus ¢unprpos. HyTtu-punsrpsi.
. Beirpyska ocazka u potopa neHTpudyru noj AeCTBUEM CHUIIBI TSHKECTH.
3. Yunotuenus. TopueBbie yIIOTHEHUSI.

N

DK3aMeHAIIHOHHLIN OnJiet Ne 3

|

. ABTOMaTH4ECKUI1, KAMEPHBIN C MEXaHUYECKUM 3a5KUMOM IUIUT (QUITBTpPIIPECC.
. IITnexoBas BeIrpy3ka ocanka. [lopmneBas BeIrpy3ka ocazka.
3. Yonotuenus. ['epmeTHuHbIe TPUBOABI.

N



N —

N

N -

1.
2.

DK3aMeHAIIMOHHBIN Ouyet Ned

. Kamepwnsrit punstp-npecc.
. [ITHekoBas BeIrpy3ka ocajka. [lopmiHeBas BeIrpy3Ka Ocajka.
. UepBsiuHbIEC MAIIIUHBI, KOHCTPYKIIMS, Ha3HAYCHUE U KIlacCUPUKALIHS.

IK3aMeHAIIHOHHBIN OujeT Ne 5

. JIucToBeIe (M1aCTUHYATHIE) (PUITBTPHI.
. Koncrpykunu nentpudyr. MasTHUKOBBIE IEHTPUDYTH.
. BasikoBbie mammnel. Kinaccudukanus Bajibiies.

IK3aMEeHAIIHOHHLINA OmJieT Ne 6

. bapabannpie GUIBTPHIL.
. Koncrpykuuu nentpudyr. [loapecHbie IeHTpU(PYTH ¢ BEpXHUM TPHUBOIOM.
. BankoBwie mammHbl. KOHCTPYKITHH BaTKOBBIX MAIITHH.

JK3aMeHalMOHHbII Onitet Ne 7
JuckoBsiii prtbTp. Tapenpuareiii GUIBTP.
Koncrpykuuu nentpudyr. I'opuzoHTanbHble HEHTPUPYTH ¢ HOXKEBOM BBHITPY3KOM ocaj-

Ka.

3

. TpyGonpoBoanbie cuctemsbl. Kiaccudukaiys TeXHOIOTUYECKUX TPYOOIPOBOHBIX CH-

cTeM. 3aropHas apMarypa.

1
2

DK3aMeHAIIHOHHBIN OnJyieT Ne 8
. JIeHTO4HBIN BaKyyM-(UIBTP.
. Koncrpyknuu nentpudyr. Ounprpyromue HeHTpU(GYrn HENpepbIBHOIO JIEHCTBUS CO

ITHEKOBOM BBITPY3KOHM OCaJIKa.

3

1
2

. Kpansl. TUnoBbI€ KOHCTPYKIIMU KPAHOB.

DK3aMeHAIIMOHHBIN OujieT Ne 9

. Hentpudyru. Knaccudpukanus ueHTpudyr.
. Koncrpykuuu uentpudyr. OunbTpytoniye HeHTpU(YTH HENPEPHIBHOTO JCHCTBUS C

MHEPLUUOHHOM BBITPY3KOM OCaJKa.

3

. Bentnnu. Tunossle KOHCTPYKIIMY BEHTUJICH



9K3aMeHAIMOHHBLIH Omj1eT Nel()

1. ABTOMaTHYECKUH KaMEPHBIH ¢ MEXaHUYECKHM 3KUMOM ILTUT (QUITBTpIIpECC.
2. Korcrpykuuu neatpudyr. MasTHUKOBBIE IIEHTPUDYTH.
3. 3anBmwKKH. THUTTOBBIE KOHCTPYKITUH 3aBUKEK.

DK3aMeHAIMOHHLIN Oniet Ne 11

1. KamepHnsriit puiasTp-ipecc.
2. Konctpykuuu nuentpudyr. [lonsecHsie eHTpUyru ¢ BEpXHUM MPUBOIOM.
3. UepBsuHbIC MAITUHBI, KOHCTPYKIIHS, HA3HAUYCHUE U KIaCCU(PUKAIIHS.

DK3aMeHAIMOHHLIN OmJyet Ne 12

1. JIuctoBble (T1acTUHYATHIE) GUIBTPHIL.

2. Koncrpykiuu nentpudyr. ['opu3oHTalbHbIE HEHTPU(PYTH C HOXKEBOW BBITPY3KOIl
ocaka.

3. Yonotuenus. ['epmeTHaHbIC TPUBOIBI.

DK3aMeHAMOHHBIN Ouyetr Ne 13

1. bapaGanHbie QUIBTPHI.

2. Koncrpykuuun neHtpudyr. OuinbTpyromue HeHTpU(yru HENpepbIBHOIO JEUCTBUS CO
ITHEKOBOW BBITPY3KOHM OCaJIKa.

3. UepBsiuHbIEe MAIIMHBI, KOHCTPYKIIMSI, HA3HAUCHUE U KJIacCUpUKAIUS.

DK3aMeHAIMOHHBIN Oujetr Neld

1. luckoBbiit hpunbTp. Tapensyarsiii GUIBTP.

2. Koncrpykuuu ueHtpudyr. OuibTpyrouiye HeHTpU(Yrd HENPEPbIBHOTO JCHCTBUS C
WHEPLUUOHHOM BBITPY3KOM OcajKa.

3. Yonotunenus. CanbHUKOBOE yIUIOTHEHHE. MaTepuabl CaTbHUKOBBIX YINIOTHEHUH.

1. Kputepun oneHKH 3K3aMeHa B 0aJjuiax

CryzneHT nonmyckaeTcsi K MTOrOBOMY 3K3aMEHY B CIy4yae BBIIIOJIHEHHS UM BCErO
y4eOHOr0 IUIaHa MO JTUCIHUIUINHE, BHIIOJHEHNS U CAaYu MPAKTUYECKUX 3aHATUN U 1abopa-
TOPHBIX paboT, a TakXe KOHTPOJBHBIX paboT [ 3a04HOM GopMbl 0OydeHus. B ciydae



HAJIMYUS aKaJIeMUYECKOM 3a0JDKEHHOCTH M TMPOMYCKOB Y4YeOHBIX 3aHATUN MO JAMUCIIH-
IUTHHE, CTYACHT JOJDKEH OTpaboTaTh MPOIYIICHHBIE 3aHATHS B (opMax, MPeI0KEHHBIX
IpernojaBaTesieM U MPeICTaBIeHHOM B pabouel mporpaMMe JUCIUTUTHHBI.

Ha sx3ameHe cTyleHTy mpeasiaraetcsi yTBEp:KISHHBIN 3aBeayromuM Kadenpoi 6u-
JIET, OOBIYHO BBHIOMPAEMBIM UM CaMOCTOSITEILHO, KOTOPBIA COCTOUT TPEX TEOPETHUECKUX
BorpocoB. [locie oTBeTa CTyIEeHTY MOTYT OBITh 3aJaHbl JOMOJHUTEIbHBIE YTOUHSIOIINE
BOIPOCHI, TpeOyIOIIHe KPaTKOro OTBeTa. JlOoMOIHUTENbHBIE BOIIPOCH], KaK MPAaBHIIO, 3a/1a-
I0TCS B Clly4ae HEIMOJHBIX OTBETOB U HY)KHBI JUIsl O0jiee a/leKBaTHOTO OLIEHWBAHUS OTBE-
TOB.

Jnst mosydeHust uTOroBoit arrecranuu no auciuiinae b1.B.10 «Mamvnel U ar-
1napaTbl XUMUYECKUX TPOU3BOJICTB. YacTh 2», 00ydaromuiics, B COOTBETCTBUU C OajbHO-
peritunroBoit cucremoil ouenok HXTU, nomken HaOpaTh Ha 3K3aMeHE CyMMYy OajUiOB Ha
ypOBHE OT 24 (MUHUMAaTBHBIA YPOBEHB) 10 40 Hanioe (MakcUMalbHBIN ypoBeHb). OIIEHKY
B Oayutax BBICTABISICT BEAYIIMI MpenojaBaTeib TUCIUIUIMHBI C YY€TOM OTBETOB Ha BCE
BOMPOCHI K3aMeHalMOHHOTO Ouera. CTyeHT, MOTYYUBIINI Ha dK3aMeHe meHnee 24 oan-
J106, CUNTACTCSl He ammecmoeanHblm (HE CIaBIINM SK3aMEH) MO JUCIUIUIMHE, BHE 3aBU-
CUMOCTH OT CYMMBI 0AJIJIOB TEKYILETO M IK3aMEHAIIMOHHOTO peiiTiHra. CyMMapHBIi 2K3a-
MEHAIIMOHHBI PEUTHUHT OmpeenseTcs cpeaHee apupMeTHYecKoe OT TpeX OTBETOB Ha
BOITPOCHI IK3aMEHAIIMOHHOTO OUJIeTa.

2. I(pumepuu OUEHKU YCMHbBIX OMmMeEemaoe6 Ha IK3aMeHe

YCTHBIE OTBETHI OOYYAIOIIMXCS OIEHUBAIOTCS TPENoJaBaTesieM B YEThIPEXOalib-
HOM CHCTEME Ha OLICHKH «0TJIHIHO» (35 — 40 0amnoB), «xopomo» (30 — 34 0amna), «ymao-
BJIETBOPHUTEJILHO» (24 — 29 6amioB) 1 «HeyaoBJeTBopuTeabHO» (0 — 23 Gana).

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

OTBeT OlLICHUBACTCS HAa «OTJIMYHO», €CITH 00yUYatoIUNCS:

TIOJTHOCTBIO PAaCKPBUI COIEp)KaHNE MaTepHraia B 00beMe, MPeTyCMOTPEHHON pabo-
Yeil TporpaMMOi; U3JIOKHIII MaTepHall TPAMOTHBIM SI36IKOM, TOYHO HCIIOJIB3YS OOIIeTpH-
HATYI0 TEPMHUHOJIOTHIO, U CUMBOJIUKY, B ONpPENEICHHOW JIOTUYECKON MOCIeA0BaTEIbHO-
CTH; TIPAaBUJILHO BBITIOJHWII BCE UYEPTEKU, PUCYHKH, CXEMbl U TpadUKH, COMYTCTBYIONINE
BONIPOCY OMJIeTa; MmoKazall yMEHUE WILTIOCTPUPOBATH TCOPHIO KOHKPETHBIMHU MTPUMEPAMH,
MPOJEMOHCTPUPOBATl 3HAHHWE TEOPUM paHee H3YUYEHHBIX TE€M U JAUCIHUIUIAH, TOJHYIO
c(hOpMHUPOBAHHOCTh MCTOJIB3YEMBIX MPH OTBETE YMEHUI M HABBIKOB; OTBEYANl CaMOCTOS-
TEIbHO, 0€3 HABOISAIINX BOTIPOCOB MPEIOAaBaTelIs, JOMYCTHI OJHY — JABE HETOYHOCTHU TIPH
OCBECIIICHUH BTOPOCTEIICHHBIX BOIPOCOB MJIU B BBIKJIAJKAX, KOTOPHIC OTBEYAIOIIHI JICTKO
HCIIPABUII TTOCIIC 3aMEUaHUsl MTPETI0IaBaATENs.

2.2. Kpumepuu ouenxu «xopouio» (30 — 34 6amos):

OTBeET OIICHUBAETCS HAa «XOPOIIO0», €CIU YIAOBICTBOPSACT B OCHOBHOM Ha TpeOOBa-
HUS Ha OICHKY «OTJIMYHO», HO MPH 3TOM UMEET HEKOTOPhIC U3 HEJOCTATKOB: MPHU H3JI0XKE-
HUM MaTepuaia JOMYyIIeHbl HEOONbIINE MPOOLIbl, HE MCKA3UBIIKME COJCPIKAHUE OTBETA;
JOMYIIEHBI OJUH — JIBa HEJOYETa MPU OCBEIICHHH OCHOBHOTO COJCP)KAHHUS OTBETA, WC-
NpaBJICHHBIC TMOCC 3aMCuaHHs TMPEMOAaBaTelis; IOMylIeHa OmmOKa Win Oojiee JBYX
HEJIOYETOB, TPU OCBEIICHUU BTOPOCTEIICHHBIX BOIPOCOB HJIM B BBIKJIAJKAX, JIETKO HC-
NPaBJICHHBIC OTBEYAIOIINM TIOCJIC 3aMEUaHUs MPEToaBaTers.

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

OTBeT OIlEeHWBAETCSA MPEMOJaBATEIEM Ha «YAOBJIETBOPUTEIbLHO» B CIEAYIOIINX
CITyJasiX: HETOJIHO PACKPBITO COJEpP)KaHHE MaTepuana (CoaepKaHue U3II0KEHO (parMeH-
TapHO, HE BCETJa MOCIEA0BaTENBHO), HO TTOKa3aHO o0Illee MOHUMaHUE BOIMPOca M MPOJe-
MOHCTPUPOBAHBI YMEHHMsI, TOCTATOYHBIC JIJII YCBOCHUS MPOTPAMMHOTO MaTepHhalia; hUMe-



JMCh 3aTPYIHEHUs WIK JOMYyIIEHbl OLIMOKH B ONpeAeeHUH TEPMUHOIOIMH AUCHUIUINHBL,
yeprexax, CXemMax, BhIKJIAJIKaX, UCIPABIEHHBIX NIOCIE HECKOJIBKUX HAaBOASIINUX BOIIPOCOB
IperoiaBaTelis; OTBEYAOLUIl He CIIPABUJICS C PUMEHEHUEM TEOpPHHM B HOBOW CHUTyallUu
IPY BBIIOJHEHUHU MTPAKTUYECKOTO 3aJJaHMsl, HO BBIIOJIHWI 331aHUs 00513aTEIbHOTO YPOBHS
CJIOHOCTHU IO JAHHOM TeME; MPH JTOCTATOYHOM 3HAHUHU TEOPETUUYECKOro MaTepuasa Bbl-
SBJIEHA HEJOCTAaTOYHAsl C(hOPMHUPOBAHHOCTh OCHOBHBIX YMEHUW U HABBIKOB.

OreHKa «Heya0BJIeTBOpUTENbHO» (0 — 23 Ganna) cTaBUTCSA B CICAYIOIIMX Clyda-
SIX: HE PacKpbITO OCHOBHOE COJIEpKaHME MaTepuasa; OOHapyKEHO He3HaHHE 00yUaroLIM-
cs Oonblued win HanboJee BaKHOM 4acTH y4eOHOro marepuania; JOMYyUIEHbl OIIMOKU B
OIpe/IeJIeHUH NOHATUHM, MPH HCHOJIB30BAaHUM TEPMHUHOJIOTUU AMCLUIUIMHBI, B PUCYHKaX,
cxeMax MM rpaukax, B BBIKJIAJKaX, KOTOPbIE HE HCIIPABIEHBI I1OCIIE HECKOJIBKUX HaBO-
JSIIMX BOIPOCOB MpernoaasaTenis, MeHee 60% oobema yueOHOTO MaTepuara.
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KYPCOBBIE ITPOEKTHBI (PABOTbI)

no nucnuiuinae b1.B.10 «Mamuasl 1 annapaThl XUMHYECKUX TPOU3BOJCTB.

Yacte 2»
(HamMeHOBaHWE JTUCIIUTIIIMHBI )

1. TeMblI U copepxkaHuE KYPCOBBIX MPOEKTOB (Pador)

B cooTBeTcTBUU ¢ y4eOHBIM IIJIAHOM TMOJTOTOBKM OakallaBpOB IO HAIPABICHUIO
18.03.02 «DHepro- u pecypcocOeperampime npouecchl XUMUYECKON TEXHOJIOTHH, HedTe-
XUMUHU U OMOTEXHOJOTUUY, B paMKax u3ydeHus aucuuruivibl b1.B.10 — «Mammuse! u an-
napaThl XUMHUYECKUX MPOU3BOACTB, 2 yacTby (b. O0opynoBaHue crnenuaibHOTO Ha3HAYe-
HUsI) Tiepe] BBITIOJIHEHWEM BBIMYCKHOW KBalM(UKAIMOHHON paboThl OakanaBpa
MPEyCMOTPEHO BHITIOJIHEHHUE KYPCOBOTO MTPOEKTa (paboThI).

KypcoBoii mpoekt (pabota) siBisieTCSs OAHMM M3 BaXKHEWIIUX 3TaroOB H3YYEHUS
npodunupyromeit mucruiuimabl_b1.B.10 «MamuyHel ¥ anmaparbl XUMHYECKUX TPOH3-
BOJICTB» TIPY MOJITOTOBKE OakanaBpoB 1o HampasieHuo 18.03.02.

I]enwvro xypcoBoro npoekTa (paboThl) SBISETCS:

o 3aKpeIvieHue, pacllupeHre U yriayOJeHHe TEOPeTHMUECKUX 3HAaHUW 00ydaromuxcs
M0 ¥ OOIIETEXHUYECKUM U CTICUATbHBIM AUCIUIUIMHAM;
o MPUBUTHE HABBIKOB HCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUUM /JI1 KOMILIEKCHOTO pe-

HIEHUSI KOHKPETHBIX 3aJa4, MOCTAaBJICHHBIX TEMON KypCOBOTO IIPOEKTA, & TAK)KE HABBIKOB
CaMOCTOSITEILHOTO TMOJb30BaHUs CIeUaIbHOM JuTepaTypoi (cmpaBounukamu, ['OCT-
aMHU Y1 HOPMAJISIMU );

. oOyueHre 00y4yarouIuxcsi TBOPYECKOMY, CAMOCTOSTEIHLHOMY MOJAX0AY K PELICHUIO
KOHKPETHBIX TEXHUYECKHX 3a7a4 M BOCIIUTAaHHE y HUX YYyBCTBAa OTBETCTBEHHOCTH 3a BbI-
MOJIHAEMYIO HHKEHEPHO-TEXHUYECKYIO paboTy;

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



B kypcoBoMm mpoekTte oOyuaroiuecs: pa3padaThIBalOT KOHCTPYKIUIO MalIUHbBI, TEX-
HOJIOTUYECKOTO arapara, TEXHOJIOTUUYECKON YCTaHOBKHU 3aBOJIOB XMMUYECKOT0 WU 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 BbIJAIOTCS Kadeapoil B MUHAUBUAYATbLHOM MOPSIKE U, KaK mpa-
BUJIO, JIOJDKHBI OBITH MOCBSIIEHBI pa3paboTke 00OpynOBaHUS MPEAIPHUITHS, HA KOTOPOM
CTYJIEHT MPOXOJIUT MPOU3BOJCTBEHHYIO MPAKTHUKY, TPETYCMOTPEHHYIO YU€OHBIM IIJIAHOM.

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 nosicuutensHo 3anucku (I13) kypcoBoro mpoekra (paOoTh)
JOJIKEH BKJIIOYATh CJIEIYIOIINE pa3Iebl:

1. Bsenenue.

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

3. OmnucaHue TPUHIMUIHUATEHON TEXHOJOTUYECKON CXEMbl YCTAHOBKH U TEXHHUYE-
CKas XapaKTepUCTHKAa OCHOBHBIX allapaToB.

4. OOocHOBaHME BbIOOpA KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

5.  Hepoctatku u peKOMEHAIUU 110 UX YCTPAHEHUIO.

6. CocraBneHue MartepuaIbHBIX U SHEPTETUUYECKUX OaIaHCOB.

7. TexHonormyeckue pacderbl (MaTepuaabHbIe, KHHETUYECKUE, TEIUIOBbIC, TH/I-
POJIMHAMUYECKHUE U JIP.).

8. MexaHuueckre pacyeTbl Ha MPOYHOCTh, YCTOWYMBOCTD, KECTKOCTh MPOCKTH-
pyeMoro o00opya0BaHHUS.

9. TexHUKO-dKOHOMUYECKOEe 00OCHOBaHHE.

10. BriBonsl.

11. Cnoucok ucnoyib30BaHHOU JIUTEPATYPHI.

['paduueckas yacTe KypcOBOTO MPOEKTa BBIMOJHIETCS B 00beMe He MEHee Tpex-
yeTbIpex JUCTOB opmara Al, BKItouasi COOpPOUHBIE YEPTEXKHU U UEPTEKH COOPOUHBIX €/11-
HUI] OJTHOTO-/IBYX OCHOBHBIX aIlapaTroB U HE MEHee OJHOTrO0 JMcTa pabouux ueprexeit 3-4
0a30BBIX JIeTaJeH MPOSKTUPYEMOTO O00PYAOBAHHUS.

3amura KypcoBOTO MPOEKTa MPOBOAUTCSA Ha Kadeape B (opme oTueTHON KOH(e-
PEHIIMU C y4acTHeM O0y4aroluXcsl CTYIEHTOB U paboyeil KOMUCCUU B cocTaBe 2-3-X Ipe-
nojaBaTesneil kageapsl, BKIOYas pyKOBOAUTENS IPOEKTA.

B pesynbrare paboTsl HaJl KypCOBBIM IPOEKTOM OOYYArOMIMNACS JTOJIKEH CaMOCTOS-
TEIbHO U B MOJHONW MEpe OCBOUTH U 3aKPEMUTh Ha PEANbHOM OOBEKTE MPOEKTUPOBAHUS
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 PYKOBOJUTENIEM MPOEKTa B Oaiax,
C Y4ETOM KauecTBa U MOJHOTHI BBIIIOJHEHMS CIEAYIOUIUX COCTABIAIOIIMUX KypCOBOIO IIPO-
€KTa, a TAK)KE CPOKOB M UTOTOB €ro MyOJUYHON 3aIUTHI:

1. CooTBeTCTBUE MPEACTABICHHON MOSICHUTEIBHON 3alTMCKU KYpCOBOTO MPOEKTA 3a-
JAHWIO W TpeOOBaHMAM CTaHIApPTOB EMMHON cucTeMbl KOHCTPYKTOPCKOW TOKYMEHTAIUH
(ECKJI) k TeKCTOBOM JOKYMEHTAIUU;

2. CooTBETCTBHE BBIMOJHEHHOW Trpaduyeckoil yacTu M crenuuKali BbIJAHHOMY
3ananuto u TpeboBanusaM crangaptoB ECKJI k rpaduueckoil JoKkyMeHTaINH;

3. Utorn myOMuYHOM 3alMTHI MPOEKTa HA 3aceJaHUH MPUEMHONW KOMHUCCHH Kades-




ph;

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

Pelitunr xypcoBoro npoekta (Rkm) onpezaensercs myTeM BbIYUTAHHUS U3 MaKCUMallb-
HO BO3MOXKHOTO KojinuecTBa OaminoB, paBHoro 100 OGammam, cymmbl mtpadHbIx 0amioB
(£Ri), KOTOpBIE BBICTABIISIOTCS PYKOBOJIUTEIEM IPOEKTA 3a OLIMOKH, JOIMYIICHHbIE CTY-
JEHTOM IPU 0QOPMIICHUH MOSCHUTEIbHON 3anucku (Rm3), Ipy BBIMOJIHEHUN TpaduuecKon
gacTu npoekTa (Rrp), mo uroraM myOoinuHOM 3amuThl MpoekTa (R 3am) ¥ 32 OTCTaBaHUE OT
rpaduxa 3anmTsl IpoekTa (Rcp) o ypaBHEHUIO:

Rkn= 100 — £(Rm3 + Rrp + R3au;+ Rcp) 6amos.

MakcumanbHoe KoinuecTBo O6amoB — 100, muauMansHoe — 60, KOTOpPBIE ONpeacIIs-
I0TCSI PYKOBOJUTENIEM MpoekTa AUGHEepeHIIPOBAHHO, OLEHKAMU «OTJIMYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIILHOY» B COOTBETCTBUU C KPUTEPUSIMU, IIPEICTABICHHBIMU B mao.. 2.1.

Taon. 2.1. Kputepuu OLeHKH PeiiTHHIA COCTAB/ISIOLIUX KYPCOBOI'0 IIPOEKTA

Cocmaensaio-
wue KIT

Kpumepuu ouenku u pekomenoyemole 0aivl

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

[I3 BpImodHEHA B IOJHOM
00bEeMe, Ka4yeCTBEHHO, B CO-
OTBETCTBHHU C 3aJaHueM. Bece
paszienbl  TeXHOJOTHYECKOTro
U MEXaHHYECKOTO pacueToB
I13 BEHIIONHEHBEI B IOJHOM
obpemMe M OQOPMIICHBI IIpa-
BIWJIBHO, TIpaKTHYecKu 0e3
OIIMOOK ¥ OTKJIIOHEHHH OT
TpeOoBaHMit CTaHIApTOB
ECKJl k TekcToBOM MOOKY-
MeHTauuu. Bce pacuersl co-
JIepKaT PacCUCTHBIC CXEMBI H
CCBUIKH Ha JIUTEpaTypy B
MOJHOM O00BbeMe. DKOHOMHU-
yeckoe 00OCHOBaHUE
MOJHEHO B IIOJIHOM O0BEME,
B COOTBETCTBHU C TpeOoBa-
HUSMH METOJMYECKUX YyKa-
3aHui. llemb W BBIBOABI IIO
MPOEKTY B3aWIMHO YBSI3aHBI U

BbI-

OTPAKAIOT conepIKaHue
npenjgaraeMol  MojepHu3a-
LU H.

I13 BBINOIHEHA B LIEJIOM B CO-
OTBETCTBUU C 3aJaHUEM H C
coOuoieHreM TpeOoBaHMH
HopMm ECKJI x TexcToBOM 10-
KyMeHTanuu. B paspemax 113
MO0 TCXHOJIOTUYECKOMY U ME-
XaHUYECKOMY pacueTy o0opy-
OBaHUS  JONYIIeHH  1-2
OMMOKH HETPHHIUITHAIHHOTO
XapakTepa, B BHAE HETOYHO-
cTeil B 0003HAuUCHHMAX 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
U BEIBOBI IO TIPOEKTY HE TIOJI-
HOCTBIO COTJIACYIOTCS C TIpEI-
JlaraeMoi MOJepHHU3aLEn

13 BBINONIHEHA C HEKOTOPHIMHU OT-
KJIOHEHUSIMU OT 3aJiaHusi B YacTH
o0beMa BBIMOJIHEHHBIX PAacueTOB U
CpPOKOB 3amuThl; B TexHomoruue-
CKUX M MEXaHMYECKHX pacderax B
I13 gomyiensl 6ojee ABYX TEXHH-
YeCKUX OLIMOOK B BHIEC OTCYT-
CTBHSL CCBUIOK Ha IJUTEPaTypy H
HEIOCTATOYHOTO KOJMYECTBA pac-
YETHBIX CXEM MAIIIUH U arnaparoB.
VIMeroTCst HETOUHOCTH U OIIUOKU B
Oo(pOpPMIICHHH CIHCKA HCIIOJIB30-
BaHHOM JuTepaTypsl. B pasnpene
9KOHOMHYECKOTO 000CHOBaHHUA
JIONYIIEHbl HE3HAYUTENIbHbIE OT-
KJIOHEHUsI OT TpeOOBaHUI METO M-
YEeCKHX yKa3zaHHUH 1o o0beMy NpH-
BEJICHHBIX PACYETOB [0 OICHKE
sKOHOMHYEeCKOH 3] dexTuBHOCTH
npejIaraeMoil MOJICpHHU3AIHH.

1.1. HImpagpnwie
oannwt 3a 113
(Rms)

0—-3 oanna

4 — 7 pannoe

7 — 10 6annoe

2. Kauecmeo
2pagpuueckoii ua-
cmu npoekma u
cneyugukayuu

COOpoUHbIE YEPTEIKH U Clie-
MU(HUKAIMA  BBIIOJHEHBI B
MMOJIHOM 00BbEME, B COOTBET-
CTBUHU C 3aJaHUEeM U Tpebo-
BaHusiMu ctannaproB ECK/I.
Paboune ueprexu neranei
BBIITOJIHEHBI 0€3 OTKIOHEHHUI
ot crangaptos ECKJI

COopoyHbIE YEpTEXKU U CIie-
(UKAIMK BBIIOJIHEHBI B CO-
OTBETCTBHHM C 33JlaHHEM C He-
3HAYNTEIbHBIMU
OTKJIOHEHUSIMH OT CTaHIapTOB
ECK]/I. Ha pabounx ueprexax
JIONyIIEHb! HeOobIIre OIno-
KU TEXHUUYECKOTO XapaKTepa.

COOpouHbIE YEePTEXKHU U crenudu-
Kamys BBIMIOJHECHBI B YKa3aHHBIX B
3alaHud  00beMax, HO COJepKaT
OIINOKU B BUJIC OTKJIOHCHUM OT
cranmaproB ECKJI. Ha pabGounx
yeprexax Jaeraledl HMEITcs He-
UCTIpaBJIEHHBIE OIIHOKH.

2.1. HImpacpuvie
bannwl 3a zpaghu-
YecKylo uacmeo

(Rre)

0—-3 oanna

3 -7 6annoe

[ —11 6annoe

3. Yposenv meo-
pemuyecKkon u
nPAKMUYecKoil

Teoperuueckas U IMpakTHue-
CKas IOJIrOTOBKA BBICOKAS.
CTyJIeHT YBEpEeHHO W apry-

CpenHuil ypoBeHb TeOpeTHdYe-
CKOM M TMPaKTHUYECKOHN IMOJIro-
ToBKH. CTYIeHT BechMa yBe-

HeBbiCcOKMi ypoBeHb TeOpeTHUE-
CKOM Y MPaKTUYECKON MOJrOTOBKHU
o TeMme npoekra. Ha psn 3anan-




nO0020MO6KU NO MCHTHUPOBAaHHO OTBE€YACT | pCHHO U HO,Z[pO6H0 OTBEYHaACT HBIX B XOJ€ 3alUTBI TCOPECTHUYC-

umozam 3auiunbsvl IMPaKTUYCCKU Ha BCC MPAKTU- Ha GOHLHII/IHCTBO 3a1aHHbIX CKUX M MPAKTUYCCKHUX BOIPOCOB

KI1 YECKHUC U TCOPETUYCCKUEC BO- BOIPOCOB 110 TEME IIPOCKTA, HO OTBCTHI HC MOJIHBIC, AOIMYCKAKOTCA
IMPOCHI, U3JIOKCHHBIC B MTOAC- JAOIMYCKAaeT HETOYHOCTU B OT- OIHI/I6KI/I B OCHOBHBIX MOHATUAX U
HUTEJILHOUN 3aIllUCKe u BE€TaX Ha BONPOCHI MPEAbIAY- OMNpPCACIICHUAX AUCHUIIIINHBI, TpE-
Fpa(l)PI‘IeCKOI‘/II JaCTu IIPOCK- 111070, OGHICTeOpeTI/I‘{eCKI/IX 6yeTCH YTOUHAMOIAasA IMOACKa3Ka
Ta. JUCHUIIIINH. npenoaaBaTeis.

3.1. llImpadghnvie

bannvt 3a 3augumy 0 -4 6anna 4 — 7 oannoe [ —11 6annoe

KIT (R3au)

4. Cpoxu eévinon- | Ilpoext BbimosHeH npakTH- | [IpoexkT BbIMOAHEH W mnpen- | IIpOeKT BBIMOIHEH € 3HAYUTEIND-

HEeHUA U 3auiumasl YECKH B yTBCp)K,HEHHBIG CpO- CTABJICH K 3alIIuTe C HCGOHL- HBIM OTCTaBaHUEM OT yTBep)KI[CH-

KI1 KH, OTCTaBaHWE OT rpaduka | IMKUM OTCTaBaHWEM OT rpaduka | 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

(Rep)

5. Cymma

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

106 (IR)

pi{;‘;";‘;pz"(”é’]‘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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