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Ilepeuens komnemeHnyuii U UHOUKAMOPOE OOCMUNCCHUA KOMNEMEHYUIL C YKA3AHUEM IMAN06 (OPMUPOAHUA 8 RPOYECCe OCE0CHUA OUC-
YURIUHDL

Kommerennus:

[TK-3 Cniocoben obecrieunBaTh HaISXKHYIO, Oecriepeboiinyto 1 Oe3aBapuitHyto paboTy TEXHOIOTHYECKOTo 000pyI0BaHUs

WHauKaTopsl JOCTHKEHHUS KOMITCTCHITHH:

3.1. 3HaeT TEXHUYCCKHE XaPaKTCPUCTUKH, KOHCTPYKTHBHBIE OCOOCHHOCTH, Ha3HAUCHHE, PEXKUMbI paOOThI U NIPAaBUJIA IKCIUTYaTalluld TEXHOIOTH-
94EeCKOTro 000PYAOBaHUS

3.2 ymeer pa3pabarbiBaTh HOPMATHBHO-TEXHHUYCCKYIO JOKYMCHTAIUIO 110 KOHTPOJIIO TEXHHYECKOTO COCTOSIHHSI, TEXHUYECKOMY 00CITYKUBAHUIO
Y PEMOHTY TEXHOJOTHYECKOT0 000pyI0BaHUS

3.3 BiajieeT HaBbIKAMH BBITIOTHEHHUS paOOT 110 KOHTPOJIIO TEXHUYECKOTO COCTOSIHHSI, TEXHUUECKOMY OOCTYKHBAHUIO U PEMOHTY 000py/10BaHHUs

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

WMHauKaTophl JOCTUKEHUS] KOMIIETEHLIUU:

4.1. 3HaeT MeTo/IbI onpenesneHus 3(GpPEeKTUBHOCTH BHEIPEHUS HOBOM TEXHUKH U TEXHOJIOTHHU, PAIIMOHAIN3aTOPCKUX MPEIOKEHIH 1 H300peTe-
HUU

4.2 ymeet pa3pabaTbIiBaTh METOJIMYECKAE U HOPMATUBHBIC MAaTEPHAIIBI, TEXHUYECKYIO JOKYMEHTAIMIO HA HOBYIO TEXHHUKY U TIEPEIOBYIO TEXHO-
JIOTHUIO

4.3 BajgeeT HaBBIKAaMH pa3pabOTKH M pean3alyy IIaHOB BHEJAPSHHUS HOBOW TEXHUKHU M TEXHOJIOTHH, TPOBEACHUS OPTraHU3allMOHHO-TEXHUYE-
CKUX MEpPONPUSITHH, ONIBITHO-KOHCTPYKTOPCKUX padoT

Huouxamopwt 0o- Omanovt popmuposanus é npoyecce 0c60eHU OUCUUNTIUHBL
CMUIICEHUA KOM- (vkazamo ece memwvl uz PII)])
nemenyuu Jlekyuu Hpaxmuueckue Jabopamopnvie 3ans- | Kypcoeoii paboma Haumenosanue oyenou-
3anamus, naéopamopi mus 020 cpedcmea
NPaAKMUKym
I1K-3.1 Paszoen 1-pa3- | Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Pazoen 1-pazoen 7 Ixszamen, nabopa-
oen 1 MOpHOe U  NPAKMuU4ecKoe
3aHamue, 00K1a0
TK-3.2 Pazoen 1-pa3z- | Pazoen 1-pazoen 7 Pa3zoen I-pazoen 7 Pa3zoen 1-pazoen 7 Ixzamen, nabopa-
oen 1 MOpHOe U NpaKmuyeckoe
3aunamue, 00KIA0
IK-3.3 Paszoen 1-pa3z- | Pazoen 1-pazoen 7 Paszoen 1-pazoen 7 Paszoen 1-pazoen 7 Ixzamen, nabopa-
oen MOpHOE U  NPAKMUYECKOe
3aunamue, 00KIA0




[1K-4.1

Pazoen 1-pa3-
oen {

Pazoen 1-paszoen 7

Pazoen I1-pazoen 7

Pazoen 1-pazoen 7

Oxzamen, nabopa-
MmopHOe U NPAKMUYECKoe
3aHaAmue, 00OKI1a0

I1K-4.2

Pazoen 1-pa3-
oen {

Pazoen 1-pazoen 7

Pazoen 1-pazoen 7

Pazoen 1-pazoen 7

Oxzamen, nabopa-
MOpHOe U NPAKMUYECKOe
3aHaAmue, 00OKIa0

I1K-4.3

Pazoen 1-pas-
oen 1

Pazoen I1-pazoen 1

Pazoen 1-pazoen 1

Pazoen 1-pazoen 7

Oxzamen, nabopa-
MOpHOe U NPAKMUYECKOe
3auamue, 0OKIA0




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenka meKywezo peitmunea 1o JTUCIUIUIMHE TPOU3BOIUTCS MO (PaKTHYSCKUM
UTOTaM BBITIOJTHCHUS BCEX BUOB 3aHATHH, KOTOPBIC MPEIYCMOTPEHBI YYCOHBIM TUIAHOM
o maéoa. 9.1:

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

Taéa. 9.1. lllkana oneHKH TEKYIIETO pEUTHUHTa

XapakTep BBIIOJIHEHHOW pabOThl M PEKOMEHIyeMbIe OaIbl Riyex
1 2 3 4 5 6

Bunsr 3ans- Brimon- BrimonaeHs! Cnansl ¢ CraaHbl coO Brmon- TToompu-

THI HEHbI 0e3 B yKa3aH- | NEpPBBIM HC- | BTOPBIM HC- HEHBI C TEIbHBII

OIIMOOK ¥ B | HBIA CPOK | MpaBJICHHEM |  IIpaBJe- orno3a- Oamnn
CPOK HHEM HHEM

Jlabopatop- 60 50...55 | 45..55 | 36..45 6 (2 ...10)
HBIE pabOoTEHI
Hpaxririec- 60 50 ... 55 45 ...55 36... 40 -6 +2 ...10)
KUE 3aHSATHS
Harmcare 60 60 55 55 | —(6...10) | +6...10)
pedeparor

CymMapHbBIi TeKYIIUI PEUTHHT 10 BCEW TUCIUIUIMHE OepeTcst Kak cpeaHee apud-

METHUYECKOE 3HAaUCHHE 110 BUJaM 3aHSATHM U C YUYCTOM XapaKTCpa UX BBIIIOJIHCHUA U CAa9N

cTyaeHToM (cTosionbl 1 —4), 6amnel o 4 u 5 cToa011aM CYMMHUPYIOTCSI CO CPETHUM 3Haue-
HUEM TI0 CTpOKe. MakcuMaabHOE YUCIO OaJIOB HE JOJKHA MpeBbImath 60, mpu ducie
6amioB MeHee 36 CTyJIEHT He MOJTy4YaeT JI0MycKa K dK3aMeHy.

Ouyenka IK3aMEHAUUOHHO20 pelimuHnza TIPOU3BOIAUTCS C YYETOM CIEAYIOUINX
dbakTopoB 1o maon. 9.2.

Taban. 9.2. lllkana o1jeHKH YK3aMEHAIIMOHHOTO PEUTHHTA!

Bonpocel sk3a- | XapakTepuCTUKN OTBETOB U PEKOMEHIyeMble Oaslibl
MEHAIMOHHOT O 1 2 3 4
Ounera OtBer OTBeT noBepx- JlononHuTEBHBIN [ToompurenpHbIi
TIOJIHBIN HOCTHBIN BOIIPOC Oann
Bompoc 1 38...40 20...24 +(2...4) 2...6
Bompoc 2 38...40 20...24 +(2...4) 2...6
Bomnpoc 3 38...40 20...24 +(2...4) 2...6

DK3aMEHAlMOHHBIN PEUTHHT 10 Ka)XXKJI0MY BOIIPOCY OINPEIEIAETCS ¢ y4€TOM XapaK-
Tepa oTBeTa (CToNOUBI 1 ¥ 2) U CyMMHUPOBAaHUEM MM BEHIYMUTAHUEM JIOTIOJIHUTEIBHBIX Oa-
70B 110 ctosnbuam 3 u 4. KonmnyecTBo JOMOTHUTENBHBIX BOIIPOCOB YCTAHABIMBACTCS IIpe-
nojiaBateieM B Xoje oTBeTa. MTOroBblil (CyMMapHbIi) SK3aMEHAI[MOHHBIA pPEUTHUHT
Oepetcs Kak cpeiHee apu(pMeTHIECKOE 110 TPEM BOIIPOCaM.




HlIxana ouenusanus

Mudposoe
BbIpa:KeHHe

BripakeHue B 0aJ1-
Jiax:

CioBecHOe BbIpaKeHHe

KpuTepun oueHKH HHAMKATOPOB JOCTH:KeHHUS PU opMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OrneHKa «OTINYHO» BBICTABISIETCS CTYACHTY, €CIIU TEOPETUIECKOE CO-TIEp-
JKaHME Kypca OCBOCHO IOJHOCTBIO, 03 mpo0esioB; MCUepIbIBAIOIIE, [10CIEI0Ba-
TEJIBHO, YETKO U JIOTHYECKU CTPOWHO M3JIaraeT Marepuai; CBOOOJHO CIpPaBIIAETCS
C 33J]auaMu, BOIPOCAMH U JAPYTUMH BUJAaMH NPUMEHEHUs 3HAHUI; HCIIONB3YET B
OTBETE AOMOJHUTEIBHBIN MaTepH-al BCe MPEyCMOTPEHHBIE TPOTPAMMOIL 3a1aHuUs
BBITIOJIHEHBI, KAYECTBO UX BBINOJHEHUS OLIEHEHO YMCIOM 0aiioB, ONMU3KUM K Mak-
CHUMaJIbHOMY; aHAJM3UPYET IOIyUYEHHbIE PE3ybTaThl; MPOSBISIET CAMOCTOSTEIb-
HOCTb ITPU BBINIOJIHEHUH 33JaHUN

74 - 86

Xoporo (3a4TeH0)

OrmeHKa «XOpOIIO» BBICTABIISETCS CTYACHTY, €CIIH TEOPETHYECKOE COMep-
JKaHUE Kypca OCBOEHO MOJHOCTHIO, HEOOXOANMBIE TIPAKTUYECKHE KOMIICTEHIINU B
OCHOBHOM C(OPMHPOBaHBI, BCE MPEAYCMOTPEHHBIE TPOrpaMMoil 0O0yueHus y4eo-
HBIC 3a/IaHHS BBIIOJHEHBI, KAUYECTBO MX BBIMOJIHEHUS JOCTaTOYHO BbICOKOE. CTy-
JICHT TBEPJI0 3HACT MaTepHall, TPaMOTHO U 110 CYIIECTBY H3JIaraeT ero, He I0IMycKas
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC.

60 - 73

Y IOBIETBOPUTENBHO (3a4TEHO)

OreHka «yIOBJIETBOPUTENBHOY BBICTABISAETCS CTYIEHTY, €CIIU TeopeTHde-
CKO€ CcoJIepyKaHHe Kypca OCBOCHO YaCTHYHO, HO TIPOOEITbI He HOCAT CYIIECTBEHHOTO
xapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMON 3aaHuil BBIIOIHEHO,
HO B HUX UMEIOTCS OIIMOKH, IPU OTBETE Ha MTOCTABJIEHHBII BOMPOC CTYACHT JI0IyC-
KaeT HETOYHOCTH, HEJIOCTATOYHO TpaBHIbHBIE (HOPMYIUPOBKH, HAOIIOMAIOTCS
HapyILIEeHNs JIOTHYECKON MOCIIeI0BATEIbHOCTH B H3JI0’KEHUH IPOIPaMMHOTO Mate-
puana.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OueHka «HEYJIOBIETBOPUTEILHO» BBICTABIISACTCS CTYACHTY, €CIM OH He
3HAET 3HAYMTEILHOW YaCTH MPOTPaMMHOTO MaTepraa, JOMyCKaeT CyIeCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJIBITMMU 3aTPYAHCHUSMH BBIITOJIHSCT IIPAKTUYECKHE pa-
0O0TBI, HEOOXOJUMBIEC TPAKTHYECKHE KOMIIETEHIIMN He C(OPMHUPOBAHBI, OOJIBIIHH-
CTBO IIPEyCMOTPEHHBIX MPOrPaMMOil 00y4eHUs YIeOHbIX 3a/IaHHH HE BBITIOJIHEHO,
Ka4eCTBO MX BBIIIOJHEHHUS OLICHEHO YHCIIOM 0ajuioB, OJIM3KUM K MUHUMAJIbHOMY




KpaTkasi XapaKkTepHCTHKA OLIEHOYHBIX CPe/ICTBA

YUTh OOYyYaloImMXCsl B MPOIECC 00CYKICHUS
CIIOPHOTO BOTIPOCA, MPOOJIEMBI U OIICHUTH UX
YyMEHHE apryMEHTHpPOBAaTH COOCTBEHHYIO
TOYKY 3pEHHUS.

Ne | Haumenosanue| Kpamkasa xapaxmepucmuka ouyenounozo | Ilpeocmaenenue
n/n| oOUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGoparopnas |[DT1o BuJ y4eOHOM pabOThI, 1EdbI0 KOTOpOii| Tembl mabopaTop-
pabora ABJISIETCSl U3y4yeHUe (HMcclieJoBaHue, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTEePUCTHK JIabOpaTOPHOro OOb-|TPOJIbHBIE BO-
eKTa. IPOCHI IO TEME
[{enb m1abopaTOpPHBIX 3aHIATUI: OCBOCHHE U3Y-|T1a00paToOpHOil pa-
yaeMoi y4eOHON MUCIUIUIMHBI, MPHOOpEeTe-|00ThI, BOMPOCH K
HUE HAaBBIKOB MPAKTUYECKOTO MNPUMEHEHUS |[KOJIJIOKBUYMY
3HAHUN Y4eOHOU TUCIUIUIMHBI (IUCITUILIINH) C
UCIIOJIb30BAHUEM TEXHUYECKUX CpPEICTB U
(wn) oObopyaoBaHuUs
2. |KoutponpHas |CpeAcTBO MPOBEPKU YMEHHM MPUMEHSTH MO-|KoMIiekT koH-
pabora JyYEHHbIE 3HAHUA U PEUICHUs 3a7a4 OIpe-|TPOJIbHBIX 33 JaHUN
JICJICHHOTO TUIIA [0 TEME WU Pa3zely. 10 BapHaHTaM
3. |duckyccus OueHo4HbIE CPEACTBA, MO3BOJIAIONMINE BKIIO-|[Iepeuens nuckyc-

CHOHHBIX TEM IS
IIPOBEJCHUS KPYT-
JIOTO CTOJIA, IHAC-
KyCCHH, TI0JIe-
MUKH, JTUCITyTa,
ne0aToB




MuHHMCTEpPCTBO HayKH M BhIcIero oopazoanus Poccutickoit deneparuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Daxynvmem Mexanuyeckuu

Kagpeopa Mawunwvl u annapamol xumuyeckux npouzgoocmas

Hanpapnenue nmoaroropku: 18.03.02. SHepro- u pecypcocbepe- raroiiye nmporecchl
B XMMHUUYECKON TEXHOJIOTHN, HEPTEXUMUH U OMOTEXHOIOT U

HpO(i)I/IJIL/ mporpamMma. MaimHbl M annapaTthl XMMHYECKMX IIPOU3BOJICTB
(HaumeHnosanue)

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

Yacte 1»
(HamMeHOBaHWE TUCIIUTIIIMHBI )

OO0mue cBenenus o pedepare

Pedepart BoinoNHAETCS CTYIEHTOM 110 33/IaHHOM MTPENOIaBaTeIeM TEME B BUJIE CaMO-
CTOSITENLHOM paboThl 1o aucuuruinHe. [Ipu BeimomHeHuu pedepaTa CTYJACHT OCBauBaeT pa-
00Ty ¢ Hay4YHO-TEXHHYECKON IJUTEPaTypoH, KaTaloramu, pe(epaTHBHBIMHU >KypHaJaMHu.
[Ipu Hanmucanuu pedepaTa CTyACHTOM PACTHCHIBAETCS CYITHOCTH OMTUCHIBAEMON MPOOIEMBI,
€e COBPEMEHHOE COCTOSIHUE, OLIEHUBAETCS BIUSHUE PA3IMYHBIX (aKTOPOB, BKIIOYAs MPO-
[[ECChI U3TOTOBJICHHUSI, IKCIUTyaTallii, BOCCTAHOBIICHUS 1 PEMOHTA MAaIlIUH U 000PYyI0BaHUS
oTpaciu, 00CYX)IAI0TCs pa3IMYHbIC BO3MOXKHBIC HAIIPABICHUS UX YIYUIICHUSI.

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

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

2. Bugsl Hacaiok, TpeOoBaHus, pebsBisieMble K HUM. OCHOBHBIE [TOKa3aTeNId Haca-
nok. O65acTh NPUMEHEHHUS, JOCTOMHCTBA U HEAOCTATKH, COBPEMEHHBIX BHJIOB HACAJIOK.

3. PacnipenenurenbHble YCTPONCTBA ISl )KHUIKOCTH B HACAAOYHBIX KOJIOHHAX. Ha3Ha-
yeHue U TpeOOBaHUsI K OPOCUTEINISAM; CPAaBHUTEIbHAS XapaKTEpPUCTHUKA, 00JIACTh MPUMEHe-
HUS, IOCTOMHCTBA U HEJJOCTATKH.

4. OnopHsble ycTpoiicTBa noJ| Hacaaky. HasHauenue u npenbsBisieMble TpeOOBaHUS K
OMOPHBIM 37ieMeHTaM. KOHCTpYKTHBHOE UCIIOTHEHHUE OMTOPHBIX YCTPOUCTB, UX JJOCTOMHCTBA
Y HEI0CTATKU.

5. Ha3zHaueHne u yCTPOMCTBO IEpPEPACHPENCIIUTEIBHBIX TapesIoK I KUAKOCTH B
HAcaJ0O4YHbIX KOJIOHHAX. SIBJIEHNE «CyXOro KOHyca» B CJIO€ HACaJIK1, METO/bI €r0 yCTpaHe-
Husl. PaznuuHble criocoObl YKIIaIKK HacaJo0K B KOJIOHHE.

6. Knaccuueckue 0apOOTa)KHbIE CUTYATBIE U KOJIMAYKOBBIE TAPEIIKU C IEPETBAMHU, UX
YCTPOWCTBO, MPUHLIUI PadOTHI, OCHOBHBIE MOKa3aTenu. JloctouncrBa u Heaoctatku. Kom-
OMHMpOBaHHAas (CUTUYATO-KOJMavyKoBasi) Tapenka Becra.

7. Tapenka u3 S-o0pa3HbIX 3JIEMEHTOB, €€ YCTPONCTBO, IPUHLIUII IEHCTBHSI, OCHOBHBIE
noKa3aTelu, TOCTOMHCTBA U HeaocTaTki. KoMOMHMpoBaHHas Tapenka u3 S-00pa3HbIX dJe-
MEHTOB C OTOOMHHUKAMH.



8. CTpyliHbl€ TapesKu. Y CTPOMCTBO, IPUHIIUII I€UCTBUS, CPABHUTEIbHBIE I0KA3aTEIN
CTPYMHBIX TapeioK: SI3bIYKOBBIX; aPOUYHBIX; MIACTUHYATHIX; U3 MPOCEUHO-BBITSKHBIX JIH-
cToB ¢ oTOoMHUKamu. [IpenmyiecTBa u He1OCTATKU, 00JIACTh MPUMEHEHUS.

10. IIpoBanbHbie Tapenku (6e3 mepearuBoB). Y CTPONUCTBO, MPUHIUI JACHCTBUS, CpaB-
HUTEJIbHBIE TIOKA3aTEeIH, JIOCTOMHCTBA U HEJOCTATKH Pa3IMYHBIX BUJOB MPOBAIBHBIX Tape-
nok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKIIMHU, PEKUMBI pa0OTHI; CpaBHUTEIbHBIE MTOKA3aTeIH; 00-
JacTh MPUMEHEHHUS KJIallaHHbIX Tapeiok. Kinanannas OaniacTHas v Kalll03UHHO-KIIallaHHAS
TapeJiKy, UX NPEUMYIIECTBA U HEJOCTATKH.

12. Tapenka ¢ 1ByMsl 30HaMH KOHTaKTa. Y CTpPOMCTBO, PUHIIMI ACHCTBUSL, OCHOBHbBIE
MOKa3aTesu, JOCTOMHCTBA M HEJJOCTATKH TapeliokK ¢ xkerno04arsiMu (M/]) v HunuHIpOKOHH-
yeckuMu nepenuBamu (Yexosa).

13. CTpyiiHO-LIEHTPOOEKHBIE TAPEJIKHU. Y CTPOUCTBO, MPUHIUI ACUCTBUS Pa3TUUHBIX
BUJIOB TapeJIOK: SI3BIYKOBBIX C 3aKPYUYEHHBIM IMOTOKOM Ta3a; CO CIHMpaliblo ApXumena; Ta-
penka KXTH. CpaBHuTENbHAS XapaKTEPUCTUKA; TOCTOMHCTBA U HEJIOCTATKH.

14. TIpsMoTOUHBIE TapeJIKKU: TpyOUaThI€; C 3ABUXPUTEISIMU; C CEKIIHIOHUPOBAHUEM I10-
TOKOB (A3u30Ba). [IpuHIMn AeiCTBUSI, CpaBHUTENbHBIE IOKA3aTENN, IPEUMYIIECTBA U He-
JIOCTaTKHU.

15. Haznauenue, TpeOoBaHus, IPeAbABIsEMbIE K IEPETUBHBIM YCTPOUCTBAM Tapeib-
YaTbIX KOJOHH. Y CTPOMCTBO, MPUHIHUI IEVUCTBUS AJIEMEHTOB MEPEIUBOB: MTPUEMHBIN Kap-
MaH, CJIMBHAs peryJupyronas riaHkKa.

16. KoxxyxoTpyOuaThie TEIIIO0OMEHHUKHU. Y CTPONUCTBO, MPUHIUT ACHCTBHS, 001aCTh
PUMEHEHHMSI, OCHOBHBIE MTOKA3aTeIl. MapKUpOBKa KOKYXOTPYyOUaThIX TEINIOOOMEHHUKOB.

17. TemnepatypHble HaNpsHKEHUSI B TEIUIO0OMEHHHUKaX. [[pUYMHbBI BOSHUKHOBEHUS U
METO/]IbI KOMITEHCAIIUU TeMIIepaTypPHBIX JIehopMaIiuii B KOKYXOTpyOUaThIX TEIIO0OOMEHHU-
Kax ’KE€CTKOT0, MOJIY)KECTKOTO U HEXECTKOTO THIIOB.

18. TennmooOMeHHUKH KecTKOU KoHCTpyKiuu Mapku TH. YcTpoiicTBo, mpuHIMN 1ei-
CTBUSI, 00J1aCTh NMpUMEHEHH. JIOCTOMHCTBA M HEOCTATKU. MeTo/bl CHUXKEHUS TeMIlepa-
TYPHBIX HaIIPSKEHUH.

19. Ten1000MEHHUKH TIOJTYKECTKOTO TUIA C KOMIIEHCATOpOM B Kopryce mapku TK; ¢
riuOkoii MeMOpaHoi B TpyOHOU pemieTke; ¢ M30rHYThIMH TpyOkamu. [Ipunnun neicTsus,
001acTh IPUMEHEHHSI, TOCTOMHCTBA U HEJOCTATKU PAa3IMYHBIX TUIIOB KOMIIEHCATOPOB.

20. TennooOMeHHMKH HexecTkoro tuma c¢ U-oOpa3HbiMu TpyOkamu mapku TVY.
Y CcTpoicTBO, MPUHIINI IEUCTBUS, 00JIACTh MPUMEHEHHUS, TOCTOMHCTBA U HEIOCTATKH.

21. TemnmooOMEHHUK ¢ BHYTpEeHHEH riaBarotel ronoBkoit mapku TII. YcerpoiictBo,
MPUHIUII JEHCTBUSL, TOCTOMHCTBA U HEJOCTATKU Pa3IMYHbIX BAPUAHTOB KOHCTPYKIIUH M1a-
BAIOIIEH T'OJIOBKH.

Kpurepun ouenku pedeparon:

MaxkcuMalibHOe YUCJI0 0aJ110B — 8 6AJJIOB — BBICTABIISIETCSI TIPETIOAaBaTelieM MPU
MIOJTHOLICHHOM PacCKPBITUU TEMBI B X0JI€ CBOETO BBICTYIIJICHHUS T10 3aJJaHHON TeMe pedeparta,
MPUBEICHUN YETKUX apTyMEHTOB U JI0Ka3aTeIbCTB, a TAK)KE aKTUBHOE y4acTHE B 00CYXIe-
HUU 3aJaHHOW POOJIEMBI, KOTOpas ObLIa pacKphITa B X0/ BHICTYIUIICHHUS.

MunuMajJbHOE YUCJI0 0aI0B — 6 0a/IJI0B — BBICTABIISICTCS MPU HEJOCTATOYHOMN
CTETIeHU PACKPBITUS TEMBI B XOJI€ CBOETO BBICTYILICHUS, IPUBEACHUN HEUETKUX apTYMEHTOB
u He BOnHe akTMBHOE yyacTHe B IMCKYCCHU IO 33JJaHHOW TpoOsieMe, KoTopast Oblia pac-
KpbITa BBICTYMAIOUIUM [TOBEPXHOCTHO B XO/I€ BBICTYILICHUS.

MuHucTepCTBO HAyKH U BhIcIIero oopasoanusi Poccuiickoit @enepanuu
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JK3aMeHAIMOHHLIN Omier Nel
muciniuiiae  b1.B.10 «Mammues! ¥ anmapaTtsl XUMAYECKHUX IIPOU3BOICTB.

Hactp 1»
(HamMEHOBaHWE TUCIIUTIINHBI )

1. | [TokazaTenu, onpenenstonue rupoIMHAMUAKY TTOTOKOB Ha TapesKe: AMarna3oH YCTOMYHMBOU pa-
0O0ThI, TPAAUEHT XKUJIKOCTH Ha Tapeike, TUAPaBINYecKoe cOnpoTuBiIeHue. VX BiIMsHUE Ha pa-
00Ty TapesioK, METO/Ibl CHUYKEHHUS BPEIHBIX (PAKTOPOB.

2. | Ha3nauenwue u BHBI IICPETOPOAOK B TPY6HOM IpOCTPAHCTBE KO)KYXOTPY6LI€1TBIX TEII000MEHHU-
KOB. OI[HO- 1 MHOTI'OXOOOBBIC TCHJ’IOO6M€HHI/IKI/I, HNX CPABHUTCIIBHBIC ITIOKA3aTCIIN.

3. | HazHaueHnue nepeMemmBaronux yCTpOMCTB B peakTopax. Y CTPOMCTBO, OCHOBHBIC
XapaKTEPUCTHKHU, 00JIaCTh MPUMEHEHHS PA3IMYHBIX BUJOB MEXAHHMUYECKUX MeIla-
JIOK ¥ CMECUTENEN

DK3aMEeHAIIHOHHBIN OuieT Ne 2

1. | KonnmaukoBbie 6apO0oTakHbIE TAPENIKH. Y CTPOMCTBO, IPUHIIMII ACUCTBUS U PEKUMBI pabOTHI Kal-
CYJIBbHBIX KOJITAYKOB, BBIOOP ONTUMAJILHOTO pexuMa. Tapeku ¢ xKeao04aThIMU KOJIIauyKaMu, UX
CpPaBHUTEIbHAS XapaKTEPUCTUKA

2. | Ha3naueHue, MECTO U pOJIb pEAKTOPOB B XUMUUECKOI TeXHOIOTUU. OCHOBHBIE OTIMYUS PEaKTO-
POB OT IPYTUX TUIOB TEIJIO- U MaCCOOOMEHHBIX alnapaToB

3. | TemnepaTypHble HAPsKEHUS B KOKYXOTPYOUaThIX TEIIO0OOMEHHUKaX. [IpHunHbI BOSHUKHOBE-
HUS U METOJIbl KOMIIEHCALUU TeMIEPATypHBIX AedopMauil B TENI000OMEHHHUKAX KECTKOTro, 1Mo-
JTy’)KECTKOTO U HEKECTKOTO TUIIOB

DK3aMeHAIIHOHHLIN OnJiet Ne 3



Tapenka u3 S-o0pasubix smementoB (Uniflux), ee ycrpoiictBo, mpuHIMI IeiCTBUS, OCHOBHBIC
IIOKa3aTelH, TPENMYIIECTBa U HepocTaTki. KomOnHMpoBaHHas Tapenka n3 S-o0pa3HbIX AIIeMEH-
TOB C OTOOHHHKAMH

TpebGoBanusi, TpeAbIBISIEMbIE K COCAMHEHHUIO TPYO ¢ TpyOHOM pemieTkoil. MeTonbl pa3Basib-
HOBKHU: B I'NTaAKHUX OTBCPCTHUAX U OTBCPCTHUAX C KaHABKAMMU. O6HaCTB IMPUMCHCHUA, JOCTOUHCTBA
Y HEJIOCTaTKH

OcCHOBHBIE ITOKA3aTEN XUMUYECKUX PEaKIUid B 3aBUCHMOCTH OT MEXaHU3Ma, Criocoda Bo30yxk-
neHus, pa30BbIX U TEIJIOBBIX XapakTepUCTUK. [{1u¢dy3nOHHBII U KHHETHYECKHE PEKUMBI ITPOTE-
KaHUs peakuui

DK3aMeHAIMOHHBIN 0ujeT Ned

CutyaTtble Tapenku (C mepeauBaMu), X YCTPOMCTBO, MPUHIIMUI pabOThl, OCHOBHBIE [TOKA3aTEH.
HocTtounctBa u HenoctaTku. KoMOMHMpOBaHHAs KOJIMAYKOBO-CUTYATas Tapenka Becta

TpeGoBanusi, IpeabsIBIsEMble K Pa3MEIICHUI0 TpyO B TPYOHBIX perieTkax KOKyXOTpyOuaThIx
TEII000MEHHUKOB. THIIOBBIE CXEMBbl pa3MENICHHsI, UX MPEUMYIIECTBA U HEJIOCTATKH, 001acTh
MPUMEHEHUS

ITonsiTHE O CKOPOCTH XMMHYECKOW peakMu. Y paBHEHHE CKOPOCTH TOMOT€HHOM U T€TEPOTeHHON
peakuuid. CTeXMOMETPUUECKUI U KHHETUUYECKHH nopsaaku peakuuid. uddepenunansHoe ypas-
HEHHE CKOPOCTH PEaKIUU

DK3aMeHAIIHOHHLBIN OnJyieT Ne 5

CrpyliHble Tapenku. Y CTpONCTBO, IPUHLUI JIEHCTBUS, CPABHUTEIIbHBIE I10Ka3aTeIu CTPYHHBIX
TapesoK: S3bIYKOBBIX; ApPOUYHBIX; IUIACTHHYATHIX; U3 MPOCEUHO-BBITSKHBIX JIUCTOB C OTOOHHU-
kamu. [IpenmMyiecTBa u HeTOCTATKH, 00JIACTh TPUMEHEHUS

KoHCTpyKIIHs OCHOBHBIX Y3JIOB KOXYXOTPYOYaThIX TEINIOOOMEHHHKOB: KOXKYX M TPYOHBIH ITy-
YOK, peKOMEHIAIHNH 10 UX BBIOOPY. MeToIbl HHTeHCH(DUKAIMH TeIII00OMeHa B TpyOkax. Opel-
peHHbIE TPYOKH

[Ipormeccsl MaccooOMeHa B XUMUYECKON TeXHOJIOTUU. CYIIHOCTh ¥ BUBI ITPOILIECCOB MACCO00-
MeHa. OCHOBHOE ypaBHEeHHE Maccorepenayn. Kinaccuukams MaccooOOMEHHBIX amnmapaToB

DK3aMeHAIIHOHHLIN OnJieT Ne 6

[IpoBanbHbIe Tapenku (0e3 mepenuBoB). Y CTPONUCTBO, MPUHIUI JIEHCTBUS, OCHOBHBIE MTOKa3a-
TEJH, JOCTONHCTBA U HEIOCTATKH PA3JINYHBIX KOHCTPYKLUHI NIPOBAJIBHBIX Tapesok. Tapenku Kut-
TeJsl

TennooOMeHHMKH ¢ IBOWHBIMU TpyOKamu @uibaa. O6nacTh MPUMEHEHUs, JOCTOMHCTBA U HEJl0-
cTaTKu. MeTobl noBblIeHNs 23Q(HEKTUBHOCTH TerjooOMeHa B Tpyokax dumnbaa

AnmnapatypHoe opopmiIeHHE Tpoliecca peKTU(GUKAIMU: TIOJHAs M HenojiHas (yKperusomas u
HcYepIbIBaoIas) peKTU(UKAIMOHHbIE KOJIOHHBI. O01acTh MPUMEHEHHSI, CPAaBHUTENIbHbIE TTOKa-
3aTenu




DK3aMeHAIMOHHBIN ouieT Ne 7

Knamannele Tapenku: 0cOOEHHOCTH KOHCTPYKLIMH; PEKUMBI Pa0OThI; CpaBHUTEIbHBIE MTOKa3a-
Tenu; obnacte npuMeHeHus. KinamanHas OajutacTHas M KaldrO3MHHO-KJIAlaHHAs Tapeiku, HUX
IIPEUMYIIECTBA U HEAOCTATKU

AmnmaparypHoe odopMiIeHHE Tpoliecca peKTU(UKAIMK: MTPOCTast U CIOXKHAas PEeKTU(UKAIIMOH-
HBIC KOJIOHHBI JIJIsl pa3ielieHus OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX cMeceidt. O0nacTh mpruMeHe-
HUSl, CPaBHUTENbHbBIE TTOKa3aTeNn

Peakrop uaeansHoro BeitecHenus (PYB). ['mapaBauyeckuii pe:xxuM U U3MEHEHHE
MapaMeTPOB B UACATBHOW MOJEIM U PEATILHOM aNllapaTe BHITECHEHUS

DJK3aMeHAILMOHHBIN OuJieT Ne 8

[Tponecc pekTUUKAIIH, CYITHOCTh U 00JIaCTh pUMeHeHHs. CXeMBbI IPOBeIeHHs peKTU(UKAUU
OMHApHBIX U MHOTOKOMIIOHEHTHBIX CMECei. Y paBHEHUS MaTepHalIbHOIrO OajlaHca Ipolecca pekx-
TUDUKAIHH.

TapenbyaTble KOJIOHHBI, X YCTPOUCTBO, IPUHLMUI paboThl. Ilokazarenu, onpenenstoniye reoMmer-
pHUYECKHe pa3Mepsl TapeabuaThIX KOJOHH: MPOU3BOIUTENLHOCTD; d3PPEKTHBHOCTD (KIIT); MEKTa-
penbYaToe pacCTOSAHUE; YHOC XKUAKOCTH

Knaccudukanus peakTopoB Mo TEIIIOBOMY PEKUMY, Clioco0aM MojBo/ia Teria, crnoco0y paboTsl,
arperaTHOMY COCTOSIHUIO BEILIECTB, [0 KOHCTPYKTHUBHBIM IIPU3HAKAM

IK3aMeHANMOHHBIN OujteT Ne 9

Tapenku ¢ 1BymMs 30HaMH KOHTaKTa. Y CTpOMCTBO, IPUHIMIT AEHCTBHS, OCHOBHBIE IT0OKa3aTelH,
JIOCTOMHCTBA M HEJOCTaTKH Tapesok ¢ xxeno04yarsiMu (M) M HUAMHIPOKOHUYECKUMU MEpEIH-
Bamu (Yexona)

TennooOMeHHUK ¢ BHYTpeHHEH I1aBatomiei ronoskoi mapku TII. YerpoiictBo, npuHuum aei-
CTBUS, JOCTOMHCTBA M HEJOCTATKM PA3JINYHBIX KOHCTPYKLUH IUIABAIOIIEH T'OJIOBKU: C JIBYMS
pa3pe3HbIMU KOJIbIIAMU; C HAKUJIHBIM (uiaHeM (cTpyOruHoi) Tuna AJko

[ToHATHE O CKOPOCTH XMMHUUYECKOM PEAKIIMH. Y PaBHEHUE CKOPOCTH TOMOTE€HHON U T€TEPOreHHON
peakuuii. CTexuoMeTpuuecKuil 1 KUHETUYECKUH nopsaaku peakuuil. Juddepennuansuoe ypas-
HEHHUE CKOPOCTHU PEAKIINH

IK3aMeHAMOHHBIN OuJteT Nel(

Juana3zoH ycroiunBoil paboThl Tapenok. Ero BiausHue Ha paboTy KoJOHHBL. Pacnonoxute
M3BECTHBIE TAPENIKU 10 MEpe yBeIMUYeHUs (WM YMEHbILIEHHs) Juana3oHa YCTOWYUBOM pa-
00THI

Tennooomennuku ¢ U-o0pa3ueiMu TpyOkamu tuna TY. YcTpolcTBO, MPUHIMIT JEHCTBUS,
OCHOBHBIE NTOKa3aTenu. JIoCTOMHCTBA U HEIOCTATKU, 00JIaCTh PUMEHEHHUS

Peakrop nneansHoro cmemenus (PUC). I'mapaBnnyeckre pexxuMbl 1 U3MEHEHHE MapaMeT-
POB B MJCAIBHOM MOJEIN M PEAIbHOM amlapaTe cMemeHus. MHOrokackaJHblii peakTop C
MELIAIKON




9K3aMeHAIMOHHBIN Omier Ne 11

[TpsMOTOUHBIE TapeiKU: TPyOUaThIe; C 3aBUXPUTENISIMU (BUXPEBBIC); C CEKIIMOHUPOBAHUEM I10-
TOKOB (A3u3oBa) IIpuHuun nefcTBUs, CpaBHUTENbHBIE NIOKA3ATEIH, IPEUMYIIECTBA U HEJO-
CTaTKU

Haznauenue u BUbI IEPEropooK B MEXTPYOHOM MPOCTPAHCTBE KOKYXOTPYyOUATOro TEMI000-
MeHHHKa. CriocoObl pa3MeIeHus, IOCTOMHCTBA U HEJJOCTATKU Pa3IUYHBIX KOHCTPYKIUH Tepe-
TOPOJIOK

Peaxrtop uneansnoro Beitecuenus: (PUB). ['uipaBnuyeckuii peskuM U U3MEHEHUE MapaMeTpoOB
B WJI€ATIbHOM MOJIEIHN U PEaIbHOM annapare BHITECHEHUS

IK3aMEeHALMOHHDBIN OujieT Ne 12

[TepenuBHble ycTpolicTBa Tapenok. Ha3zHauenue, TpeOGoBaHMsl, IPEIbSBIAEMbIE K MIEPETUBAM.
Knaccugukarus nepenuBoB. Y CTpONHCTBO, MPUHLIUI ACHCTBUS JIEMEHTOB MEPEIUBOB: IPHEM-
HBIM KapMaH, CIMBHAs IUIaHKa

TennooOMeHHUKH MOITYKECTKOr0 THUIIA C KOMIIEHCATOPOM B Kopityce Mapku TK u ¢ u30ruyTeiMu
(BUTBIMH) TpyOKaMu. Y CTpONCTBO, IPUHLUI JIEHCTBUS, 00JaCTh IPUMEHEHHUS], JOCTOUHCTBA U
HEJIOCTAaTKU Pa3JIMYHBIX TUIIOB KOMIIEHCATOPOB

KoHCTpYKIINY KHIKOCTHBIX peakTopoB. OCHOBHBIC XapaKTEPUCTHKH, Ha3HAYCHHE IJICMEHTOB,
0COOCHHOCTH KOHCTPYKIIMH €MKOCTHBIX (KyOOBBIX) pEaKTOPOB

JK3aMeHANMOHHBIN Omier Ne 13

[lepenuBHbIe ycTpoiicTBa Tapenok. HasHauenue, TpeOGoBaHusl, MpeabsIBIIEMbIe K MIEpeuBaM,
KJIacCU(UKaIus. Y CTPOWCTBO M MPUHITUI JICHCTBUSI OCHOBHBIX JJIEMEHTOB ITEPEIIMBOB

TermooOMeHHUKHN kecTKoN KoHcTpykunu mapku TH. YerpoiictBo, nmpuHImMn aeictsusi, o6-
J1aCTh NpUMEHEHUs. JIOCTOMHCTBA U HEJOCTATKHU.

Ha3naueHne nepeMemmBaromumx yCTPOMCTB B pEaKTOpax. Y CTPOKMCTBO, OCHOBHBIE
XapaKTEPUCTUKHU, 00JIaCTh MPUMEHEHHS PAa3IMYHbIX BUJIOB MEXaHUYECKUX MEIlla-
JIOK ¥ CMECUTEJNIEU

IK3aMeHALMOHHBINH OnjieT Neld

I'mapaBnarueckoe CONPOTUBICHUE TapEIKH, €r0 BIUSHUE HA PadOTy KOJIOHHBL. Pacuer cocras-
JIAIOIIMX TUAPABIMYECKOTO CONPOTUBIIEHUS, IIyTH CHUKEHHU. Pacnionoxure nu3sectHele BaMm ta-
PEJIKH 10 Mepe yBeINYeHHs! (MIM YMEHbIIEHUS) THIPABINYECKOTO CONPOTUBIICHHUS

TemmneparypHble HANPSDKEHUS B KOXKYXOTPYOUaThIX TermiooOMeHHHKaX. [IpHunHbl BO3HUKHO-
BEHHUS M METOJbl KOMIIEHCALIUY TEMIIEPaTypHbBIX AeQopMalliil B TEMI000MEHHUKAX JKECTKOTO,
10JIY>KECTKOT'O Y HESKECTKOI'O THIIOB

[TepepacnpenenuTenbHbie YCTPONUCTBA TSI )KUIKOCTA B HACAJOYHBIX KoJIOHHaX. Ha3zHaueHnwue,
YCTPOMCTBO M BHJIBI ITEpEPACTIPEISIUTEIHHBIX TapeoK. Pa3nuuHbie ciocoObl YKIaAKU HacaJ0K
B KOJIOHHE




9K3aMeHAIMOHHBINA Omier Ne 15

Omnopsele ycTpoiicTBa nmoa Hacaaky. HazHauenue u npenbsBisieMble TpeOoBanus K HUM. KoH-
CTPYKTHUBHOE MCIIOJIHEHHE ONOPHBIX PELIETOK HACAZOYHBIX KOJIOHH, UX JOCTOMHCTBA U HEIO-
CTaTKH

KoxyxoTpyOuarbie TernooOMeHHUKH. Y CTPOMCTBO, MPUHIIMIT ACHCTBUSL, 00JIaCTh MPUMEHEHUS,
OCHOBHBIE ITOKa3aTeu. MapKHpOBKa KOXKYXOTpyOUaThIX TEMI000MEHHUKOB

Peakrop nneansnoro cmemenus (PYC). ['mapasnnueckue pexxuMbl U H3MEHEHUE TapaMETPOB B
ueanbHON MOJIEIM U peaJIbHOM anmnapare cMemeHus. MHOrokackaaHblil peakTop ¢ MelalKkoi

IK3aMeHANNOHHBIN OujteT Nelb

PacnipenenurensHbie yCTpoiicTBa (OPOCUTENH) IS KHUAKOCTH B HACAIOUYHBIX KOJIOHHAX. Tpebo-
BaHMSI K paclpeAesIUTEIsIM KUIKOCTU. Buabl opocurteneit, ux cpaBHUTENbHAS XapaKTEPUCTHKA,
00JacTb MPUMEHEHHS

Hasnauenue u tpeboBaHus, NpeabsaBiIsieMble K TEIUI00OMeHHON anmnaparype. Knaccudukanus
TEII00OMEHHUKOB I10 Pa3IMYHbIM IIPU3HAKAM

[Tpornecc pekTuduKanuu, CyIHOCTb M CXeMa MpoBeeHns. VICXOIHbIE U 11eJIeBhIe TIPOTYKTHI PEK-
TU(UKATMOHHON KOJOHHBI. Ha3HaueHne OCHOBHBIX 3IEMEHTOB PEKTU(UKAIIMOHHON YCTAHOBKH.
CpaBHeHHE peKTUDUKAIMH C IPYTUMH MacCOOOMEHHBIMH MPOLIECCAMU PA3ICICHUS

IK3aMeHAIMOHHDBIN OuJteT Ne 17

DddexruBnocts (KIIM) Tapenku. @usndeckuii CMBICI, METOAHMKA ompereneHus. [lapamerpsi,
Bhusitone Ha 3QPexkTUBHOCTh. PacnonokuTe M3BECTHBI TApENKH 10 MEpe YBEIUYEHUS (MU
ymeHblienus) 3¢ dekruBHOCTH

Bunel Hacanok, TpeOoBaHus, NpeabsBisieMble K HUM. OCHOBHBIE [TOKa3aTean Hacaqok. [Jocro-
MHCTBA U HEJOCTATKH, 00JIACTh MPUMEHEHHSI PETYJISIPHBIX U HEPETYIPHBIX HacagoK. PexoMeH-
JaIMK 110 BBIOOPY HacaJo0K

CrninpasibHble TETIO0OOMEHHUKH C TUIOCKOM MOBEPXHOCTBIO TEINIOOOMEHA. Y CTPONCTBO, IPHUH-
LU IEHCTBHSL, TOCTOMHCTBA M HegocTaTku. O01acTh NPUMEHEHNUs], CPaBHUTEIbHBIE TOKA3aTeIH

DK3aMeHANMOHHBIN OujieT Ne 18

Paznenenne cmeceit MeTooM neperoHku. OU3nyecKkrue OCHOBBI MPOIECCA, CXEMa MPOBEACHUS,
ucrnonpzyemas anmnaparypa. O01acTe MpUMEHEHHs, TOCTOMHCTBA U HEJOCTaTKH, ITyTH yIy4Ile-
HUS KayecTBa pa3JeiaeHus IPOIYKTOB

YCeTpoicTBO, MPUHIINIT ICUCTBHUS, OCHOBHBIEC 3JIEMEHTHI HACAJJOUHBIX KOJIOHH. PexXuMbl paboThl
HACaJI0K, BEIOOP OMTUMAILHOTO peKIMa

[InacTHYaThIE TEIIOOOMEHHUKH C IIOCKOM MMOBCPXHOCTHIO TEIUIO0OOMEHa. yCTpOﬁCTBO, IIpHUH-
OUII )Iel\/'ICTBI/IS[, JOCTOMHCTBA U HEJOCTATKH. Oo0nacTn IMPUMCEHCHU A, CPABHHUTCJIIBHBIC ITOKA3aTCIIN

JIK3aMeHALMOHHBIN OusieT Ne 19




1. | CyuHOCTb U pa3HOBUIHOCTH Ipoliecca abcopbuuu: pusudeckas u xemocopOrus. Cxema mpose-
JIEHUs TIpoliecca abcopOmu, ero mpeuMyIiecTBa u Hegoctatku. KomOuanpoBanHas abcopOiu-
oHHO-oTnapHas koioHHa (AOK)

2. | CiocoObI TermIooOMeHa B peakTopax. Y CTpOWCTBO, MPUHIIMIT JSHCTBUS, 00JIaCTh MPUMEHECHHS,
JIOCTOMHCTBA U HEJIOCTATKU BHYTPEHHHMX M BHEIITHUX TEIJIOOOMEHHBIX YCTPOMCTB B PEaKTOpax

3. | Temno0OMEHHHKH MOy ECTKOTO TUIIA C KOMIIEHCATOPOM B Kopmyce Mapku TK u ¢ H30rHyThIMH
(BUTBHIMHU) TpyOKamMH. Y CTpPONUCTBO, MPUHIUI ACUCTBUA, 00JIaCTh MPUMEHEHUSs, JOCTOUHCTBA U
HEJOCTaTKU PA3JIMYHBIX TUIIOB KOMIIEHCATOPOB

JK3aMeHAMOHHBIN Omiaer Ne 20

1. | I'pagueHT ®UAKOCTH Ha Tapenke. [IpyunHbl NOSABICHUS U MOCIEACTBUA OT NCHCTBUSA IpaueHTa
XKHUJIKOCTH Ha pabOTy KOJIOHHBL. METO/Ibl yCTpaHEHUs rpaieHTa. MHOTOMOTOYHBIEC TAPEIIKH

2. | TermooOMEHHUKY C BHYTpPEHHEH miaBaromieii roioBkoit tuma TII: ¢ 0ObIYHBIM (hIaHIIEBBIM CO-
SMHCHUEM; C HAKWIHBIM (DJIaHIIEM W pa3pe3HbIM KOJIBIIOM. VX YCTpONCTBO, IPHHIIUIT JICHCTBHUS,
JIOCTOMHCTBA U HEJJOCTATKU

3. | SIBnenne «cyxoro KoHyca» (mpucteHouHoro 3¢dekra) B HacamouHBIX KoJIOHHAX. [IprHauHbI 10-
SBJICHUS, €0 BIUSHHE HA paOOTy KOJOHHBI, IPAKTUYECKUE MPUEMbI YCTPAHEHHUS.

1. Kpurepun oueHKH 3K3aMeHa B fajuiax

CryzaeHT 1onycKaeTcsl K UTOTOBOMY 9K3aMEHY B CITydae BBITIOJIHEHUS UM BCETO yueo-
HOTO IJIaHa 0 JUCHUILIINHE, BBHITIONHEHUS U CIaYM MTPAKTUYECKUX 3aHATHI U aboparop-
HBIX pa0o0T, a TAK)KE€ KOHTPOJBHBIX padOT /il 3a0uHOM (popMbl 00yueHus. B ciayuae Hamu-
YHsl aKaJeMUYECKON 3aJI0JDKEHHOCTH M MPOIYCKOB Y4EOHBIX 3aHSATHUH IO JUCITUIUIMHE,
CTYJIEHT JIOJDKEH OTpabOoTaTh MPOIYIICHHBIE 3aHIATHUS B opMax, MPEAJIOKEHHBIX MPerno/ia-
BaTeJIeM U MPEACTABICHHON B paboueil mporpaMme JTUCUUTIINHBIL.

Ha sx3aMeHe cTyleHTy npeanaraercsi yTBep:KJI€HHBIN 3aBeayromuM Kadenpoi 6u-
JeT, 0ObIYHO BBIOMPAEMBIM MM CAMOCTOSITEIBHO, KOTOPBIII COCTOUT TPEeX TEOPETHUYECKUX
BonpocoB. [Tocne oTBeTa cTy1eHTY MOTYT OBITh 33JJaHbl JOTIOJIHUTEJIbHBIE YTOUHSIOIIUE BO-
pOChI, TpeOyIOIIMe KPaTKOro oTBeTa. JloNnoIHUTEIbHBIE BOPOCHI, KaK MPaBUIIO, 3aJal0TCS
B CJTy4ae HETOJIHBIX OTBETOB M HYXXHBI JIsl 00Jiee aJleKBaTHOTO OIICHUBAHUS OTBETOB.

Jnst mostyueHust uTOroBoi arrectanuu no auciuiinie b1.B.10 «ManvHbl U anra-
paThbl XMMHYECKHX TPOU3BOACTB. YacTh 1», 0O0ydaromuiics, B COOTBETCTBUH ¢ OanbHO-peil-
TUHTOBOM cuctemoit orieHok HXTHU, momken HaOpaTh Ha 3K3aMeHE CyMMY OallloB Ha
ypoBHE OT 24 (MUHUMABHBINA YpOBeHb) 10 40 Hannoe (MakcuManbHbIN ypoBeHb). OLIEHKY
B OaJiyIaX BBICTABJISET BEAYIIHMH MMPENO1aBaTelb JUCIUILIMHEI C YI€TOM OTBETOB Ha BCE BO-
MPOCHI PK3aMeHalMOHHOTO OuieTa. CTy/IeHT, MOTYyYMBIINIA HAa SK3aMeHe MeHee 24 6annoas,
CUMTAETCS He ammecmoeanHnvim (HE CAABIIMM DK3aMEH) IO AUCLMIUINHE, BHE 3aBUCHUMO-
CTH OT CyMMBbI 0aJJIOB TEKYIIETO U 3K3aMEHAIIMOHHOTO peiTnHra. CyMMapHBIA SK3aMeHa-
UOHHBIN PEUTHHT OMpeeNsieTcsl cpeiHee apupMeTuueckoe OT TPeX OTBETOB Ha BOIIPOCHI
HK3aMEHAIIMOHHOTO OueTa.

2. Kpumepuu OUEHKU YCMHbBIX Omeemoes Ha IK3amMeHe

Y CcTHBIE OTBETHI 00Yy4aIOIIUXCS OLIEHUBAIOTCS MPETNOAaBaTeIeM B YeThIpeX0amTbHON
CHCTEME Ha OICHKU «OTJIHYHO» (35 — 40 6amoB), «xopomo» (30 — 34 Oasa), «yaoBJie-
TBOPHUTEIbHO» (24 — 29 GayuioB) U «HeyHaoBJeTBOpUTEAbHO» (0 — 23 Gamna).



2.1. Kpumepuu ouenxu «omauunoy» (35— 40 6anios):
OTBeT OLIEHUBAETCS HA «OTJIMYHO», €CITU 00YyUaIOIIUACS:

MOJTHOCTBIO PACKPBUIT COZIEpKaHUE MaTepuasa B o0beMe, peycCMOTpeHHOM paboyeil npo-
rpaMMOii; U3JI0KIIJI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO MCTOJIB3Ys OOIIEIPUHATYIO TEP-
MUHOJIOTHIO, ¥ CHMBOJIMKY, B OIpPEICICHHOW JIOTHYECKOW IOCIIeI0BaTEIHbHOCTH; Tpa-
BUJILHO BBITIOJTHWII BCE YEPTEXKH, PUCYHKH, CXEMBbI M Tpa(uKu, COMYTCTBYIOIIUE BOTIPOCY
ousnera; mokaszan yMeHHe WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH TPUMEPAMH, TIPOJAESMOH-
CTPUPOBAJI 3HAHHE TEOPUH paHEEe M3YUYEHHBIX TEM U JUCLHUILUINH, MOJIHYI0 cOpMUPOBaH-
HOCTP UCTIOJIb3yEeMBIX TIPH OTBETE YMEHUI U HABBIKOB; OTBEUYA CAMOCTOSATEILHO, O€3 HaBO-
JSIIMX BOMPOCOB MpPENOaBaTesi, JONYCTHI OJHY — JBE HETOYHOCTH MpPH OCBEIICHUU
BTOPOCTETNIEHHBIX BOMPOCOB MJIU B BHIKJIAIKaX, KOTOPbIE OTBEUYAIOLIUH JIETKO UCTIPABUII T10-
cJIe 3aMeUaHusl MPEeTo1aBaTeis.

2.2. Kpumepuu ouenxu «xopouo» (30 — 34 6aoB):

OTBeT OIIECHUBAETCS HA «XOPOIIO0», €CITU YAOBIETBOPSIET B OCHOBHOM Ha TPEOOBAHMUS
Ha OLIEHKY «OTJIMYHOY», HO TIPU ATOM UMEET HEKOTOPhIE U3 HEIOCTATKOB: MPHU H3JI0KECHUU
MaTepuaja J0NyleHbl HeOOobIINe MPOOEbl, HE UCKA3UBIINE COAEPKAHUE OTBETA; JI0IY-
IICHBI OJIMH — JIBa HEJ0YeTa MPU OCBEUICHUU OCHOBHOT'O COJIEpKaHUsI OTBETA, UCIIPaBJICH-
HBIE TI0CTIE 3aMEUaHusl PENo/IaBaTes; TOMyIleHa OmuOKa 1in 0oJiee IBYX HE0OUETOB, IPU
OCBEIIEHUN BTOPOCTETIEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCTIPABICHHBIC OTBEUYAIO-
MM T10CJI€ 3aMEYaHUs IPENoIaBaTes.

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

OTBeT OlleHMWBAETCA MPENOJaBaTeieM Ha «YAOBJIETBOPUTEIbHO» B CIEAYIOIINX
CIIydasix: HETOJHO PAacKPBITO COAEpKaHWE MaTepuana (CoaepKaHhe H3JI0KEHO (parMeH-
TapHO, HE BCETJa MOCIeA0BATEIbHO), HO MOKa3aHo o0lee MOHMMaHUe BOIPOca U Mpojie-
MOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE /ISl yCBOCHUS MPOTPAMMHOT0 MaTepHalia; HMelnCh
3aTPyMHCHUS WIH JOIYIICHBI OMIMOKH B OTMPEICICHHA TEPMHUHOIOTHHU TUCITUTUINHBI, Yep-
TEXax, CXeMax, BBIKJIA/IKaX, NCIIPABICHHBIX MTOCIIE HECKOIBKUX HaBOISAIINX BOIIPOCOB Tpe-
M0J1aBaTeNs; OTBEUAIOIIUN HE CIIPABUIICA C MPUMEHEHUEM TEOPHH B HOBOW CUTYallUd MpU
BBITIOTHEHUU TPAKTUYECKOTO 3aJaHus, HO BBIMOJHWI 3a/laHus 0053aTeIbHOTO YPOBHS
CJIO)KHOCTH TI0 JAHHOHW TeMe; TIPH JOCTATOYHOM 3HAHUH TEOPETHIECKOTO MaTepHalia BbIsSB-
JIeHa HEeJIOCTaTOYHAsi CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUH M HABBIKOB.

OreHka «Hey10BJaeTBOPUTEIbHO» (0 — 23 Gasuia) CTaBUTCS B CIENYIONIUX CITyJasix:
HE PAacCKpPBITO OCHOBHOE COJICpP)KaHWE MaTepuaja; OOHapyKeHO HEe3HaHHE O0YyJaromInMCs
Oompleit niu HanboJiee BaXKHOM 4acTH yueOHOTO MaTepuana; JOMyIIeHbl OITUOKU B OTpe-
JIEJICHUN TTOHSATHH, IPU UCTIOIB30BaHUN TEPMHUHOJIOTUHN JUCIMUILTUHBI, B PUCYHKAX, CXeMaxX
Wik rpauKax, B BBIKJIAJIKaX, KOTOPbIE HE MCIPABIEHBI MOCJIE HECKOIbKUX HABOJISIINUX
BONPOCOB npenoaasarenis, MeHee 60% o0beMa yueOHOro Matepuana.

MuHucTepCTBO HAyKH U BBICIIET0 00pa3oBaHust Poccuiickoit @enepanun
HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((rinain)
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KOMILIEKT 3AJTAHUHA 1JI51 KOHTPOJIbHOM PABOTHI

10 JUCLUIUINHE b1.B.10 «MaIgbl ¥ annaparbl XUMUYECKUX IPOU3-

BOJICTB. 1 9acTby
(HaMMEHOBaHWE TUCIIATIIIMHBI )

1. O0mue cBeieHUsI 0 KOHTPOJIbHOI PadoTe MO AMCUUILIMHE

[Ipy m3yuenun gucuurimHbl « MamuHBl U anmapaTbl XUMHYECKUX MPOU3BOJACTB. 1
4acTh» CTYJAEHTHI 3204HON (POpPMBI OOYUEHHUS CaMOCTOSATENBHO BBIMOJIHSAIOT KOHTPOJIbHYIO
paloTy ¢ 1enbI0 YriyOJeHHON TeOpeTHUECKOi MOJATrOTOBKY Mepesl BHINOJIHEHUEM Jadopa-
TOPHBIX U NPAKTUYECKUX 3aHATUN U JUIS CIAYX SK3aMEHA 110 JUCLUIIIINHE.

KoHnTposipHas paboTa COCTOUT U3 YEThIpEX TEOPETUYECKUX BOIPOCOB U JABYX 3aj1ay,
KOTOpBIE OXBATBhIBAIOT BCE TPU pa3jieiia JUCLUILIMHBI.

1.1. PexomeHnianuu no BbI00PY BAPHAHTOB 3aaHUIi KOHTPOJIbHOH padoThI

BapuaHT KOHTpOJIBHOTO 3a/laHus BBIOMpAETCs MO HayaldbHOW OykBe (haMUJIMM CTY-
JIEHTa U TIocieTHel udpe HoMepa 3a4€THOU KHIKKH (Trdpa), KOTOPHIN 32 HUM 3aKpETICH
(B cootBercTBUU ¢ Tabn. 1). Hampumep, pamunus MBanos [LI1., mmdp 212434. B tabn. 1
Ha nepeceueHun cTpoku «M» co cTonbnom «4» HaXOAUM BapuaHT KOHTPOJIBHOTO 3aJaHUs
— 16. OnpenenuB cBOM BapUaHT, CTYJEHT MO Ta0J. 2 ycTaHABIMBAET, KAKMEe HOMEpa Teope-
TUYECKUX BOMPOCOB U 3a/1a4 €My CJIEIYET BBIIIOJHUThH B CBOEW KOHTPOJIbHOMN padore. Tak,
B KOHTPOJIbHOH padote mo 16 BapuaHTy 3a/1aHus CIEAYeT J1aTh OTBETHl HA TEOPETHUECKUE
BOIIPOCHI ¢ Homepamu 3, 8, 31, 14 u pemnts 3amaun Ne A1 u b16. Teopetndeckue BOpoCk
K KOHTPOJIbHOI paboTe MpeCTaBIeHbI B pa3jiene 2, UICXOAHbIE JaHHbIe U PEKOMEHAAINH K
pelIeHuo 3a1a4 — B Ta0u. 3 u 4 pazjiena 3 qaHHOU pabOTHI.

Tabm. 1
BapuaHTbl KOHTPOJIbHBIX PadoT



Hauans- [Tocnennsas nmudpa mudpa
Has OyKBa
pamunu 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
I 19 17 16 23 20 5 15 2 24 20
]| 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
)41 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
0) 20 21 14 20 4 23 3 14 22 16
IT 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
Y 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
I 1 2 6 10 8 5 23 2 13 19
4 16 9 2 8 17 1 22 3 19 2
11 12 1 7 3 14 9 13 8 3 18
11 11 24 12 14 19 15 2 13 12 1
3 18 7 18 8 5 6 10 15 2 24
{0 15 11 17 19 6 2 20 4 11 12
)| 2 19 15 9 9 13 19 5 1 3
Tabn. 2
Homepa TeopeTnueckux BOIPOCOB M 32724 K KOHTPOJILHOM padore
Ne Bapu- Ne Bompocos, Ne 3amay, Ne Bapu- Ne Bonpocos, Ne 3ay1a4, BXo-
AHTA BXOASIIUX B BXOOSIIUX B AHTA BXOISIINX B Ba- JSIIUX B Ba-
BapHUaHT BapHaHT pUAHT pUAHT
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,b14
3 3,15,27,39 A3, B3 15 46,7,30,8 A3, B15
4 4,16,28,40 A4, B4 16 3,8,31,14 Al, Bl6
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,B10 22 9,25,11,15 Al, B22
11 11,23,35,47 A3, Bl11 23 14,27,6,13 A3, B23
12 12,24,36,48 A4,B12 24 10,20,19,15 A2, B24




3. HepequL TCOPETUIECCKUX BONIPOCOB K KOHTpOJ’ILHOﬁ paﬁoTe

Pazoden 3 — xumuueckue peakmopvl u annapamaol 0Jisl pa30eNeHUs HCUOKUX U 2A308bIX
HEOOHOPOOHBIX CUCEM.

1. HaznaueHue u MeCTO PU3NYECKUX U XUMUUECKHUX MPOLIECCOB B XUMUYECKOM TEXHO-
goruu. Omnpexaensiomias pojib peakUuid U PeakTOpPOB B CTPYKTYPE XUMHUYECKUX IPOU3-
BOJICTB. 3aBUCUMOCTD XapakTepa GU3HNIEeCKUX (TEII0- 1 MaCCOOOMEHHBIX M TUIPOIUHAMHU-
YeCKUX U Jp.) TPOIECCOB OT TpeOOBaHUM PEaKIMOHHOTO Tpolecca M KOHCTPYKIUH
PEaKkTopOB.

2. Kiaccudukanus peakTopoB: 110 TEIUIOBOMY PEKHUMY, CIIOCO0Y pabOThI, METOTY TEI-
J000MeHa, HaIllPaBJICHHUIO U PEKUMY TEUEHHS peareHTOB, UX arperaTHOMY COCTOSIHHIO. Xa-
pakTepHble MPU3HAKH PEAKTOPOB MEPHOIUIYECKOTO M HETIPEPHIBHOTO JACHCTBUS.

3. DneMeHThI KWHETHKH XUMUYECKUX PEaKIuii: OCHOBHBIEC THITHI XHMHUYECKUX PEaKIIUH,
CKOPOCTh XMMHUECKHX PEAKIUN U YpaBHEHUSI CKOPOCTU XUMHUECKON PEAKIUU.

4. DreMeHThl KHHETUKH XUMUYECKUX PEAKIUi: MOPSIA0K PeaKkiuu, BIUSIHUE TeMIepa-
TYpbI Ha CKOPOCTh XUMUYECKUX peakluii. Y paBHeHUE AppeHunyca.

5. OCHOBBI TEOPUH XMMHYECKHX PEAKTOPOB: T'MPABIMYECKHE YCIOBUS B PEAKTOpax,
KyOOBBIN peakTop (pPeakTop CMeIIeHus1), TPyOUaThlii 3MEEBUKOBBIN PeakTOp (PEaKTop BBI-
TECHEHUA).

6. Amnmapatsl 1711 TOMOT€HHBIX PEAKIIHiA: peaKTOPbI ISl TPOBEACHHUS TOMOTC€HHBIX KHU/I-
KOCTHBIX M 3MYJIbCHOHHBIX peakuuil. KoHCTpykTHBHOE 0opMIiIeHHE, YCIOBUE UX PAOOTHI.

7. Ammapatbl JUIsi TOMOT€HHBIX PEaKIIHii: epeMEeNInBaoIIue YCTPOUCTBA, KOHCTPYK-
[[UU TEIUIOOOMEHHBIX YCTPOMCTB B 3aBUCUMOCTH OT 00beMa peakTopa W BETUYHHBI TEILJIO0-
Boro 3 dekra.

8. Peakrtopsl uneansHoro cmemenus (PUC): onpenenenue BpeMeHU peakiinuu u oobema
KyOOBOT'O peakTopa JJis YCIOBUHM UA€aTbHOTO CMEIIeHUs (PEeaKkIu IMepBOro U BTOPOTO T0-
PSAIKOB).

9. Peaxtops! uaeansHoro BeiTecHenus (PUB): onpenenenue BpeMenn peakuu u 00b-
eMa TpyOuyaToro peakropa Jijisl yCIOBHH UeaTbHOTO BRITECHEHUS (PEaKIMy IepBOTO U BTO-
POTO MOPSIKOB).

10. Cek1MOHHBIE peakTOPbl UCANTBHOIO CMEIIEHUS: ONPEeIIeHNEe BPEMEHH PEaKuu U
00BeMa CEeKIIMOHHOTO peakTopa JJisl YCIOBUH UACaIbHOI0 CMEIIeHUs (peaKiys IepBoro mno-
pAaKa).

11. CpaBHeHue peakTOpOB € pa3IMYHBIMU T'HIPOIMHAMUYECKUMHU PEKUMAMU: PEAKTOPHI
UJeabHOTO cMellleHUs (KyOOBbIe peakTOpbl), PEaKTOPhI HICATBHOIO BEITECHEHUSI (TpyOUa-
ThIE PEAKTOPHI) U MHOTOCEKIIMOHHBIE PEAKTOPHI CMEIEHUs (PeaKluK MepBOro MOpsIKa).

12. Anmapatsl 11 TeTepOTreHHBIX PEAKIIMIA: Ta30KUAKOCTHBIE PEAKTOPbI, UX CXOACTBA U
oTnn4us oT abcopOepoB. OCHOBHbIE KOHCTPYKTUBHBIE TUIIbI, UX CPABHUTENIbHAS XapaKTe-
PHUCTHKA.

13. Anmapatsl A5 TeTepOreHHbIX peakiuil: anmapaTypa A peakiui MexXay ra3aMu U
TBEPABIMU BEUIECTBAMHU, OCHOBHbIE KOHCTPYKTHBHBIC TUIBL. [[laxTHBIE meun, razoreHepa-
TOPBI, Bpaujatouecs: 6apabaHHble IEUH, aNlapaThl C KUMSIIUM CIIOEM.

14. JInd¢dy3uoHHBIN U KHHETUYECKHUI PEXUMBI T€USHHS TeTepo(da3Hoil peakIiy B anra-
parax aisi TeTePOreHHBIX peakUuil: METOJbl MHTCHCH(DHKAIMH MEIJICHHBIX U OBICTPHIX
ra30-KUJAKOCTHBIX U SMYJIbCUOHHBIX PEAKIUH.

15. Annapatsl AJ11 reTeporeHHO-KaTaTUTHYECKUX PEAKIM: peaKTOphl IS Ta30BBIX pe-
aKUM{ Ha TBEPAOM Karanu3arope. Pa3inuHble KOHCTPYKTUBHBIE TUIIBI B 3aBUCUMOCTU OT
JaBJICHUS U CIIOCOO0B 00eCIeYeH s TEMIIEPATyPHOTO PeKUMa.

Pazoen 1 — mennoobmennas annapamypa:



16. Ponp TennooOMeHHOH ammapaTypbl B XUMUYECKOU, HePTEXUMHUIECKON 1 HedTere-
pepabaThIBaromIel MPOMBIIUIEHHOCTH. DaKTOPHI, BAUSIONINE HA BEIOOP KOHCTPYKLIUHU TET-
noo6meHHHKOB. Kinaccudukanus TerniooOMeHHON annaparypsl.

17. KoxyxoTpybOuaTple TEIUIOOOMEHHBIE ammapaThl: TEMJIOOOMEHHHKHA C HETOJIBHX-
HbIMH TpyOHBbIMU pemieTkamu (tuna H), ycrpoiicTBo, 001acTh IPUMEHEHHSI, OCHOBHBIE I1a-
paMeTpsl M pa3Mepshl.

18. KoxxyxoTpybuaTbie TEIJIO0OOMEHHBIC ammapaThl: TETUIOOOMEHHUKH C TeMIIepaTyp-
HBIM KOMIIEHCATOpOM Ha Koxkyxe (Tuna K), ycTpoicTBO, XapakTepucTiKa, OCHOBHbBIE TTapa-
METPHI U pa3MEpHI.

19. KoxyxoTpybOuaTbie TETUIOOOMEHHBIE aImapaThl: TEIIOOOMEHHUKH C TIJIaBaOIICH ro-
noBkoit (tuna IT), ycTpoicTBO, XapakTepUCTHKa, OCHOBHBIE TAPAMETPHI U Pa3MepBhl.

20. KoxyxoTrpyOuaThie TEIUIOOOMEHHBIE amnmapathl: TerioooMeHHukn ¢ U-00pa3HbIMu
Tpyb6amu (Tuna Y), yCTpOHCTBO, 00JaCTh IPUMEHEHUS, XapaKTEPUCTHKA, OCHOBHBIE Mapa-
METpBI ¥ pa3Mephl.

21. KoxxyxoTpyOuaTpie TEIUIOOOMEHHBIE anmapaThl: TEIIOOOMEHHHUK C TIJIaBaOIICH ro-
noskoii (tuna IT) u komnencatopom Ha Heil (tuna [1K), ycTpoiicTBo, 0651acTh NpUMEHEHHUS,
OCHOBHBIE TTApaMeTPhl U Pa3MeEPHI.

22. YCTpOWCTBO M XapaKTEPUCTUKA PA3IMYHBIX TUIIOB KOKYXOTPYOUaThIX TETIIO0OMEH-
HUKOB. DJIEMEHTHI KOXKYXOTpyOUaThIX ammaparoB: KOXKyX (KOpITyC), paclpeneauTelIbHbIe
KaMepbl, IEPEropPOIKHU, TEIUIO0OMEHHBIE TPYOBbI, TPYOHBIE PEIIETKH, MPOKIAAKH IS YIUIOT-
HEHUS Pa3bEMOB.

23. CxeMblI pacrnojoKeHus TpyO B TPYOHBIX pelieTKaxX, CocoObl coeIuHEHus TpyoO ¢ pe-
meTkoi. CriocoObl KperieHus: TPYOHBIX PELIETOK, PaCIpEaeIUTENbHbBIX KaMep (KpPbIIIEK) U
KOXKyXa MEX]ly cO0Oii B armapaTax pa3jindHbIX THUIIOB.

24. [1nacTuHYATHIE TETNIOOOMEHHUKH. Y CTPOMCTBO M XapaKTEPUCTUKA TAKUX alapaToB.
CxeMbl KOMIOHOBKH TUIACTHH. DJIEMEHTHl TEIJIOOOMEHHUKOB: IIJIACTUHBI, TPOKIIAIKH,
Ha)KMMHBIC TUTHTHI X YCTPOUCTBA JIJIS COKATHSI TUIACTHH.

25. CrnmpanbHble TETNIOOOMEHHUKH. YCTPONCTBO M XapakTepucTuka armapaTtoB. Crio-
COOBI YIJIOTHEHUS CIIUPAJIBHBIX KAaHAJIOB C TOPLIOB, 3JIEMEHTHI KOHCTPYKIIUH, 00JIaCTh MPH-
MEHEHHUS, JOCTONHCTBA M HEAOCTATKH.

26. TermooOMEHHUKH BO3AYITHOTO OXJIQXJACHHS, MX NMPEUMYIIECTBA M OCOOCHHOCTH
KOHCTPYKIIMH, 00JIaCTh IPUMEHEHHSI, yCTPOUCTBO U CPABHUTENbHbIE TOKA3ATEIH.

27. TermioOOMEHHUKH OPYTUX KOHCTPYKLMNA: TEMIIOOOMEHHUKH TUIA «TpyOa B TpyOe»,
OpPOCHUTENBHBIE TETJIOOOMEHHUKH, TIOTPYKHBIE 3MEEBUKOBBIC TEIUIOOOMEHHHKH, OJIOYHBIC
TEIUIOOOMEHHHKHU. Y CTPONCTBA, MPUHIIUIT pabOThI, 00IACTh MPUMEHEHHUS, UX TPEUMYIIIe-
CTBa U HEJOCTATKHU.

28. IlepciekTuBHas TEJIOOOMEHHAs anmnapaTypa: 0J0YHbIe TEMI000MEHHUKH, TUIaCTUH-
4aTo-CIUpPAIbHbIE, KOXKYXOTpyOUaTO-TUIaCTUHYATHIE, allllapaThl ¢ PTOPOILUIACTOBBIMU TPYO-
KaMHU.

Pa3zoen 2 — xononuas maccoobmennas annapamypa.

29. CymHocTb nporieccoB abcopOiuu U pektudukanuu. [IoHsTHE 0 TAPOKUIKOCTHOM
paBHOBeCHH (KOHCTAHTHI (ha30BOr0 paBHOBECHS, KO (HUIIMEHTHI pactpeieneHus, Kodphu-
IIUEHTHI aKTUBHOCTH, OTHOCUTEINIbHAS JIETY4eCTh KOMIIOHEHTOB). MaTepuasibHble OamaHChl
a0COpPOIMOHHBIX U PEKTH(PHUKAIIMOHHBIX anmaparoB. [omHas 1 HEMOTHAS; TPOCTAs U CII0XK-
Hasi peKTU(UKALMOHHbBIE KOJOHHBI.

30. OcHOBHBIE 3Tanbl pacueTa PeKTH(PHUKAIMOHHBIX KOJIOHH (TEXHOJIOTHYECKOTO, KOH-
CTPYKIIMOHHOTO, THPABINIECKOT0, MEXaHMUECKOTO0). TeopeTndeckas u peajabHasi CTyIIeH!
pasnenenus. OCHOBHBIC TPEOOBaHUS, MPEABABISEMBbIC K KOHTAKTHBIM YCTPOMCTBAM.

31. OcHOBHBIE XapaKTEPUCTUKH KOHTAKTHBIX YCTPOWMCTB: MPOU3BOJUTEIBLHOCTD 10 Ta3y
(mapy) M KHIKOCTH, CKOPOCTH ABMXKEHMS ra3a (mapa) B pa3jIMYHbIX CEUEHMSIX alraparta,



nuaMeTp KosoHHBI, 3¢ dexTuBHOCTh (KIIJ]), nmana3zon ycroitunBoil paboThl, MeKTapeabia-
TOE PAaCCTOSHUE, THIPABINYECKOE COMTPOTUBIICHUE, TPAIUEHT YPOBHS KUIKOCTH, YHOC KHJI-
KOCTH (OpBI3TOYHOC), METAJUIOEMKOCTb.

32. TapenpuaThie KOJOHHBI JIJIsl TPOIIECCOB abcopOnuu M pekTuduranuu. [TpuHITUTIBI
YCTPOMCTBA U pabOTHI, THIPOIUHAMUICCKUE PEKUMBI, OCHOBHBIE XapaKTEPUCTUKH, BHIOOD
¥ IPOBEPKA MEKTAPETHYATOTO PACCTOSHUSI.

33. TapenbuaTbie KOJIOHHBL. bapOoTakHbIE KOHTAaKTHBIE YCTPOMCTBA: KOJIMAYKOBHIE;
CUTYAThIE; U3 S-00pa3HbIX AeMeHTOB. CTpyiHBbIe (S3bIYKOBBIC, YEITyHYaThle, MIaCTHHYA-
ThIC), KJIAITAHHBIE TapeJIKh. MIX cpaBHUTEIbHAS XapaKTePUCTHKA, PEKOMEHIAITUH 110 BEIOOPY
TapesioK JJi MPOBEICHUS IPOIIECCOB MacCOOOMEHa.

34. KoHTaKkTHBIC YCTPOMCTBAa aOCOPOIMOHHBIX U PEKTHU(PHUKAIMOHHBIX amlnapaToB Ipo-
BaJIbHOTO THIA (0€3 nepennuBHbIX YCTpoicTB). [Ipunuun yctpoiictBa 1 pabotsl. OCHOBHBIE
XapakTepucTuku. KOHCTpYyKTUBHBIE 0COOCHHOCTH MPOBATBHBIX TAPEIOK: CUTYATHIX, PEIIeT-
YaThIX, IIEIEBBIX U BOMHUCTHIX, KutTensa. ComnocTaBieHne NpoBajJbHBIX TapesioK ¢ IMepe-
JMBHBIMH.

35. KoHTakTHBIE yCTPONCTBA C OJJHOHAINPABICHHBIM IBIKEHHEM (a3 B 30HE KOHTAKTA.
Oco0eHHOCTH, PEUMYIIECTBA U HEIOCTAaTKU MPSMOTOYHOTO XapaKkTepa B3auMOACHCTBUS
(a30BbIX TTOTOKOB B CPABHEHUH C MPOTUBOTOYHBIMU U C IEPEKPECTHBIM TOKOM. [Ipumepbl
KOHCTPYKIIHIA: CTPYHHO-IIEHTPOOSKHASI Tapeika, MPSIMOTOYHAs, MPSIMOTOYHO-BUXPEBas,
NPSIMOTOYHAS C CEKIIMOHUPOBAHUEM M COYIapEHHUEM TIOTOKOB (A3M30Ba), HX YCTPOHUCTBO U
CpPaBHUTEIIbHbBIE XapaKTEPUCTHUKHU.

36. Hacagounsie wmaccooOMeHHbIe ammapaThl. OCHOBHBIE 3JEMEHTBI alapaToB:
HACaJIKW, PACHpPEICIUTENIH U TEePepacHpeIeUTENN KUIKOCTH, CemapaTopbl, OMOpPHBIE
ycrpoiicTBa. O6nacTh NMPUMEHEHUS, OCHOBHBIE XapaKTEPUCTUKHU, NMPEUMYIIECTBA U HEJO-
CTaTKHU.

37. HacagouHble KOJIOHHBI JUIS MPOIIECCOB a0COPOIMU M peKTH(UKanuu. Pexxumsr pa-
O0TBI HACaOYHBIX KOJIOHH. BEIOOp onTrMansHOTO pesknma. HeperynspHbie HacaaKu U3 KO-
nen Pammra, ITanns; cegen bepns, Uurannoke. Perynspasie Hacagku: HoptoHna, 3ynbuep,
Crpeitnak u ap. O6nacte NIpUMEHEHHs HACAI0K Pa3TUYHbBIX TUIIOB. CpaBHUTEIBHBIC MTOKA-
3arenu paboThl HACAIOK. SIBICHHE «CyXOT0 KOHYCa» B HACaIOYHOW KOJIOHHE, METOJIbI €T0
yCTpaHEHUSI.

38. DKCTpaKIMOHHBIE ammaparbl JUIsl CUCTEM KUIKOCTh-)KUIAKOCTh. Kiaccuduxarms
IKCTPAKIMOHHBIX ammapaTtoB. KoJIOHHBIE SKCTPAKTOPHI: MYJIbCAIMOHHBIE, POTOPHO-TUCKO-
BbIe. LleHTpoOekHbIe HATOPHBIE U OE3HAMOPHBIE SKCTPAKTOPHI.

39. Ammapatsl s cymku marepuanoB. Knaccudukanus cymmnok. KOHBEKTHBHBIE U
KOHAYKTHBHBIC CymIHJIki. KOHBEKTUBHBIE ammapathl IJsl CYIIKH MaTepuaia B CJIOe: TyH-
HEJIbHBIC, JICHTOYHBIC, TICTIICBBIC, BAJIBIICIICHTOUHBIC.

40. AnmapaTsl i CYIIKM MaTepualia B KUISIIEM CJoe. DJIEeMEHThl ITHX anmapaTos.
AspodoHTaHHBIE CYNIUIKUA. AMMapaThl IS CYIIKH MaTepHala B peXUME MHEBMOTPAaHC-
nopTa: TpyObl, CyIITUIKH ITUKJIOHHBIC; BUXPEBBIC CYITUIIKH.

41. KoMOMHUpPOBAHHBIE CYITUIIKUA. PacIbUIMTENbHBIC CYIIUIKH: LIEHTPOOSKHBIE U Pop-
cyHouHble. KOHCTpYKITNYM KaMep U paclbUIUTEIbHBIX YCTPOUCTB. KOHYKTHBHBIC CYITHIIKH:
OapabanHbIe U BasblieBbIe. BbIOOp mporecca cymku B anmapare.

Pazoen 3 (MpOAOIKEHUE) — XUMUYECKUE Peakmopbl U annapamol 0 pa3oesieHus
HCUOKUX U 2A308bIX HEOOHOPOOHBIX CUCTIEM:

42. Ounptpel g xxuakocted. Kinaccudpukamus ¢uinbtpoB. EMKocTHBIE GUIBTPHI, UX
KOHCTPYKIIHS, TIOPSAOK pacuera. PaMHbIe 1 KaMepHbIC (UIIBTPBI: TPOCTHIC U ABTOMATU3H-
poBanubie (OPITAKM).

43. HeripepblBHO ACHCTBYIOIINE BaKyyM-(DHIBTPBI: KapycenbHbIC, TapelbyaThie, Oapa-
OaHHbIE, TUCKOBBIC, JeHTOUHBbIE. OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH OapaOaHHBIX



BakyyM-QuibTpoB. [lopsinok ux pacuera. bapabanusie puiabTpbl, paboTaromue Mo/ 1aBie-
HUEM.

44. llentpudyru B XMMHUYECKON poMblluieHHOCTH. Kitaccudukanus, MapKkUpoBKa 1IeH-
Tpuyr. OCHOBBI pacyeTa NPOU3BOIUTENBHOCTH LEHTpUDyr. OunbTpyromue neHTpudyru
C MyJIbCUPYIOIIEH BBITPY3KOH OcajKa: OAHO-, IBYX- U MHOTOKACKaHBIE.

45. lenTpudyru B XUMHUECKONH MPOMBILUIEHHOCTH. PUIBTPYIOMINE, OCATUTENbHbBIE U
KOMOHMHUPOBaHHbIE [IECHTPU(PYTH CO LIHEKOBOM BBITPY3KOil ocaska. LleHTpudyru ¢ nenrpo-
OeXHOW 1 BHOpAIIMOHHOMN BBITPY3KOH OcajiKa.

46. TpyOuatsie cBepxueHTpupyru. Cemapatopsl 0OAHO- U MHOTOKaMEpHEIE, Tapeibya-
Thle, UX KOHCTPYKIMH M XapaKTepuCTUKU. OcoOEHHOCTH paboOThl BaJIOB, IPOYHOCTH 00e-
qaiiky, BUOpaus HeHTpudyr. MeToapl 6aqaHCUPOBKU POTOPOB.

47. OOopynoBaHHEe ISl TBUICOYUCTKH. A3PO30JU U IbUIM, UX Kiaccudukanus. [{uk-
JIOHBI OJTMHOYHBIE, FPYIIIOBBIE U OaTapelinbie. OCHOBBI pacyeTa (11o100pa) HUKIIOHA.

48. PyxaBHbIE (QUIBTPBHI 11 OUUCTKH Ta30B. DIEKTPOPUIBTPBI. AnIapaThl MOKPOH ITbI-
neourcTku. Buxpeoil ckpy06ep. Koncrpykuuu, o61actTe NpUMEHEHHs, TEXHUYECKHUE Xa-
PaKTEpPUCTHUKH, IPEUMYIIIECTBA U HEJJOCTATKH.

4. MpaKkTnyeckue 3agaym K KOHTPOJiIbHOM paboTe

Pazoen 3. Xumuueckue peaxmopoi.
4.1. 3agaua A

Onpenenuth HEOOXOAUMBIN 00beM V peakTopa HUeadTbHOTO BBITECHEHUS, OJHO- U
YeTHIPEXCEKIIMOHHOTO peakTopa cMemieHus (puc. 3.1) mpu 3a1aHHON CTEeTeHH TMpeBpaiiie-
HUs Y, KoHLeHTparuio Cw MpoiyKTa (3TUICEPHOM KUCIOTHI) U pacxo pacTBopa W Ha BbI-
X0JIe U3 peakTopa AJis 3aJaHHBIX B Ta0J. 3 ycinoBuil. BogHbie pacTBOpBI CEpHOI KUCIIOTHI
H>SO4 u aquatuncynedara (C2Hs)2SO4 mocie cMmeleHrs moaloTcst B peakTop HEIpephIB-
HOTO JEHCTBHUS, B KOTOpOM IIpH 22,9°C mpoTeKaeT peakuus

H2S04 + (C2H5)2S04 = 2 CoHsSOsH.

Pacxoasl u MoJsipHBIE KOHIIEHTPAIIMH 00OUX PAacTBOPOB OJAMHAKOBHI U paBHBI Wo,
M%/a u Cp, Mosb/1 (10 cmecuTens). KuHeTHueckoe ypaBHEHUE PEaKIUK UMEET B

— dc/dt = Ky*C .

3nech: C — koHUEHTpanus AMdTWICynbpara, K1 — KOHCTaHTa CKOPOCTH peakuuu 1-
ro nopsjaka. MicxogHele JaHHbIE I YETHIPEX BAPUAHTOB U CXEMa K pacueTy MpeJICTaBIICHbI
B Ta01. 3, perieHne 3a1a4i PpEKOMEHAYETCs BBITIOTHSATE, UCTIONB3YsI PEKOMEHIYEMYIO JIUTE-

patypy.

Tabm. 3
HcxonHble JaHHBIE K MEPBOii 3a1a4e (A)
Bapuant 1 2 3 4
Wo, M%/a 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

Pazoden 2 — kononnas maccoobmennas annapamypa.

4.2.3anaua b

ITo ucXoAHBIM JaHHBIM, IPEICTABIEHHBIM B Ta0J. 4, T0J00paTh CTAaHAAPTU30BAHHYIO
TapesKy 3aJaHHoro Tuma. [IpoBecT ruapaBIMYECKUNd pacyeT, MPOBEPUTH pabOTOCIIOCO0-
HOCTb BbIOpaHHOU Tapenku. OnpeneanTs 3pHEeKTUBHOCTb TAPEIKH, YUCIIO IEHCTBUTEIBHBIX



TAapCJIOK U BbBICOTY KOJIOHHEI. Pacuer COIMIPOBOKOATH HeO6XOI[I/IMI)IMI/I MMOACHCHHUAMMU U pacC-
YCTHBIMHU CXCMAMU 3JICMCHTOB TAPCJIKU U ITaPaMCTPOB ITOTOKOB Ha TAPCJIKC.

Tabu. 4
Hcxonnbie nannbie Kk BTOpOi 3agaue (b)
= ™ e 2 <
Sl Bl OE |2 £ B |Belwe| 5| £8
= B8l | 5T 8 | R RE| 5| Eg
m | = O) O) S < 5 S c 20
1 W 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 g 22400 16600 3,8 860 2,0 7,5 32 28 B
5 E 68400 55600 7,6 800 1,5 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 EE 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 = 32400 29600 3,6 930 2,4 6,8 36 24 B
11| 2 44000 36000 3,4 880 3,2 2,3 42 22 C
12 17000 16000 5,5 730 3,6 5,7 24 16 H
13 4600 4200 5,6 920 4,2 3,8 28 15 B
14 5 6900 5600 4,8 770 2,4 45 37 18 C
15 . 16400 15200 5,2 930 1,5 6,3 35 12 H
16 E 37200 35300 6,3 850 2,8 5,4 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 4,3 64 22 C
24 81600 79600 6,3 790 1,8 4,0 36 20 H
O6o03Hauenus: Gy — Harpy3Kka KOJIOHHBI 0 napy (ra3y), kr/yac; Gx — Harpy3ka KOJIOHHBI IO
KHIKOCTH, KI/9aC; Pr — IIOTHOCTH T1APA, KI/M>, Py — IIIOTHOCTH KUAKOCTH, KI/M?; fin — BA3KOCTD
napa (ra3za), [1ac; px — BA3KOCTb XKHUIKOCTH, Ila‘c; 6 — K03 (HUIIMEHT MOBEPXHOCTHOTO HATSIKE-
HUS MEKTY JKUIKOCTBIO M Ta30M, JIK/M%; Ney — UMCIIO CTYNEHeH KOHTAKTHPOBAHMS (TEOpETHYe-
CKUX TapesokK);
BcnennBaeMocTh KUIAKOCTH B KoJIOHHE: B — Beicokast; C — cpeansisi; H — Hu3kas.

5. Kputepuu olleHKM HTOIrOB KOHTPOJbLHOI padoThI:

5.1. Kpurepuii oleHKH HA OLIEHKY «32a4TeH0» («OTIMYHO») C MAKCUMAJIbHBIM UHC-
som 6amnoB 87 — 100:

Brimosaens! Bce TpeOoBaHMS 3aaHUs K KOHTPOJIbHOM padore. BeiOpanbl npaBuiib-
HbIC BapUAHTBI UCXOJIHBIX NapaMeTpoB. JlaHbl HCUEPIIBIBAIOIINE OTBETHI HA BCE IIPAKTHYE-
ckue Bompockl. [Ipu penieHnn 3a1ay pacueTHBIE CXEMbl TOCTPOEHBI MPABUIILHO, C COOIIO-
JIeHUEeM MaciTada v mpaBuil opopmieHus. PacueTsl BBIOTHEHBI C TOCTATOYHOU CTENEHBIO
TouHOCTH. [l0Ka3aHbI HICTOUHNMKH UH(OPMAIIUU M CCBUIKH HA UCTIOJIb3yEeMbIe NPH pacdeTax
CXeMbl U TpaduKH, pacueTHbIC YPaBHEHUS U IU(PPOBHIC BEIUYUHBL. YUCTIOBBIC BETUYUHBI B
dbopmynax COMpOBOXKIAOTCS eAMHUIIAaMU U3Mepenuit B cucteMe CU. Han enuannamu us-
MEpEeHUH BBIMOIHEHbI IPaBUIIbHBIE TPEOOPa30OBaHusl, BCE MaTeMaTH4ECKHUEe EHCTBHS Ha



MaJIbIMU U KPYIHBIMH BEJTMYMHAMU HUMH BBITIOJIHEHBI 03 OINOOK, C TPUMEHEHHEM CTe-
NEHHOHN (OPMBI 3aITUCH.

5.2. KpuTepuii o11leHKHM HA OLIEHKY «3a4TEeHO0» («XOPOII0») ¢ YUCIOM 0auioB 73 —
86:

Brinonanensl Bce TpeOoBaHUS 3a/1aHMsI K KOHTPOJIbHOU paboTte. VcXxoaHbie gJaHHBIE
BBIOpaHbI TPaBUIbHO. OTBETHl Ha TEOPETUUECKUE BOMPOCH! OCBEIICHBI B TIOJHOM O0OBEME,
CO CCBUIKOM Ha JIUTEpaTypHbIE HCTOYHUKHU. PacueTHbIE CXEMBI, SMIOPHI TOCTPOECHBI B IIEJIOM
MPaBUIILHO, HO C HEOOIBIITUMHU HAPYIICHUSIMHU B TIpaBuiIax oopmiieHus. PacueTsl BemuunH
MECTaMH HE JOCTHUTAIOT JOCTATOYHOM CTEIEHH TOUHOCTH. MIMeroTcss HeOoabIIne OMHNOKHU B
BBIBOJIE pacyeTHBIX popMysl. UHCITIOBBIE BEIMUUHBI B (DOPMYJIax COMPOBOXKIAOTCS €IUHH-
1IaMH1 U3MEPEHUM, HO HEKOTOPBIE pacueTHbIC TapaMeTphbl yKka3aHbl B cuctreme CU. Kpynnbie
Y MEJIKME YHCIIOBBIC BEJIMYMHBI HE BCET/Ia MPEJICTABIICHHI B MOKa3aTelbHOU dopme. B Heko-
TOPBIX CIy4asix HE CAEJAaHbl 3aKIIFOYUTEIbHBIE BBIBOABI MOCIE 3aBEPUICHUS KPYIHBIX pas-
JIETIOB PACU€TOB.

5.3. Kputepuii OlleHKH HAa OLEHKY «3a4YTEeH0» («yJOBIECTBOPUTEIILHO») C MUHHU-
MaJIbHBIM 4YHCI0M OayioB 60 — 72:

Brimonaeno He Mmenee 60% TpeboBanmii 3aganus k pabore. HekoTopsle OTBETHI Ha
TEOPETHYECCKHE BOMPOCHI OCBEIIEHBI HE B MTOJTHOM 00beMe. PacueTHbIC CXEMBI, SMIOPHI TI0-
CTPOEHBI MPABUIIHLHO, HO C CYIIECTBEHHBIMHU HapyIIeHUsIMU TIpaBuil opopmienus. [1pu mpo-
BEJICHUM PACYETOB UMEIOTCS CYIIECTBEHHBIE MOTEPU TOYHOCTH BenurH. [Ipu ncmnons3oBa-
HUW PacYeTHBIX (OpMYJ HE BCErla JaHbl CCBUIKM Ha MX MCTOYHMKH. He Bce dmciIOBBIC
BEJIMYUHBI B (POPMyITax COMPOBOXKIAIOTCS SIMHUIIAMU H3MepeHuid. He Bcerna eTnHUIIBI 13-
Mepenuit 1anbl B cucteme CU. KpynHbie 1 MeJIKue YUCIIOBBIE BEIMYMHBI MTPEICTABICHBI B
pasIUYHBIX opMaTax, 9YTO MOXKET MPUBECTH K HAKATUIMBAHUIO CHCTEMATHYECKUX OIIMOOK
B BeIUMCIIeHUsX. [loamucannas npemnojaBaTesieM KOHTPOJIbHAS paboTa BO3BpaIIacTCs yepes
JIeKaHaT Ha UCIIPaBJICHUE.

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

Ecnu X0Tst ObI OJIMH U3 MEPEUUCICHHBIX KPUTEPUEB JUISI MUHUMAJIBHOMN OIICHKH HE
coOuo1aeTcsi, UM paboTa BBHINOJIHEHA C OMO3JJaHHEM OT YCTAHOBJIEHHBIX CPOKOB CHayH,
IPEI0/1aBaTENIEM BBICTABIISETCS OLEHKA «He 32a4TEeH0» («HEYAOBIETBOPUTEIBHOY), paboTa
C 3aMEUYaHUSIMH U MOJIUCHIO TPEIo/IaBaTelIs BO3BpAIIaeTCs Ha JOpaboTKy.

MuHucTepcTBO HAyKH U BhICIIEro oOpa3oBaHusi Poccuiickoit @enepanuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puuran)
dbenepaabHOTO rOCYIapCTBEHHOTO OIO/KETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIET0 00pa30BaHus



«Kazanckuit HaHI/IOHaJIBHHﬁ I/ICCHGIIOBaTeJIBCKI/Iﬁ TEXHOJOTMYECKHUI YHUBCPCUTET»

Daxynbmem Mexanuyeckuu
Kageopa Mawuner u annapamel xumuyeckux npou3goocms
Hampasnenue moarorosku: 18.03.02. «3Hepro- u pecypcocOeperarorime mporecchl B
XUMHUYECKON TEXHOJIOTUHU, HEHTEXUMHUHU ¥ OMOTEXHOJIOTHUI)
[Tpodunbs/mporpaMMa; MaivHbl ¥ anmnapaTel XMMHYECKUX TIPOU3BOJICTB
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YTBEPXJIAIO
3aB.xadenpoit _ v HN.A. CabanacB
«_05 » 03 _2021r.

TEMBI J1JISA PE@EPATOB

o nuciuiuinae b1.B.10  «Maiusabel 1 annapaTel XUMHYECKUX IPOU3BOJICTB.
Yacte 1»

OO0mue cBenenus o pedepare

Pedepart BoimonHAETCS CTYIEHTOM 110 33/IaHHOU TIPET0/1aBaTeIeM TEME B BUJIE CaMO-
CTOSITENLHOM paboThl 1o aucuuruinHe. [Ipu BeimomHeHuu pedepaTa CTYJACHT OCBauBaeT pa-
00Ty C Hay4YHO-TEXHHYECKON IJUTEpaTypoH, KaTaloramu, pedepaTHBHBIMHU >KypHajJaMHu.
[Ipu Hanucanuu pedeparta CTyACHTOM PACTUCHIBAETCS CYITHOCTH OMMCHIBAEMON MPOOIEMBI,
€e COBPEMEHHOE COCTOSIHUE, OLIEHUBAETCS BIUSHUE PA3IMYHBIX (PAaKTOPOB, BKItOYAs MPO-
I[ECChI U3TOTOBJICHHMSI, IKCIUTyaTallMi1, BOCCTAHOBJICHHUS M PEMOHTA MAIIIMH U 000PYyI0BaHUS
oTpaciu, 00CYX)JAI0TCs pa3IMYHbIC BO3MOXKHbBIC HAMIPABICHUS UX YIYUIICHUSI.

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

1. Haznauenue, ycTpOMCTBO, MPUHITUI JEUCTBUSI OCHOBHBIX AJIEMEHTOB HACAJOYHBIX
KOJIOHH. Pexumbl paboThl HacaJ oK, BBIOOp ONTHUMAILHOTO PEKUMA.

2. Buzpl Hacasok, TpeOoBaHus, pebsaBiIsieMble K HUM. OCHOBHBIE ITOKa3aTeNld Haca-
nok. O65acTh MPUMEHEHHUS, JOCTOMHCTBA U HEAOCTATKH, COBPEMEHHBIX BHJIOB HACAJIOK.

3. PacnipepenurenpHble YCTpOMCTBA JUIsl )KMJIKOCTH B HACAIOUYHBIX KoJIoHHaX. Ha3Ha-
yeHue U TpeOOBaHUsI K OPOCUTEINSIM; CPAaBHUTEIbHAS XapaKTEPUCTHKA, 00IacTh MPUMEHe-
HUs, JOCTOMHCTBA U HEJOCTATKHU.

4. OnopHsbIe ycTpoiicTBa noJ| Hacaaky. HasHauenue u npenbsBisieMble TpeOOBaHUS K
ONOPHBIM 31eMeHTaM. KOHCTPYKTHBHOE UCTIOJIHEHHE ONIOPHBIX YCTPOMCTB, UX TOCTOMHCTBA
Y HEJJOCTATKHU.

5. Ha3zHaueHne U yCTpOMCTBO INEpEepacHpeAciIMTENbHbIX TapesloK I KUAKOCTH B
HAacaJ0O4YHbIX KOJIOHHAX. SIBJIEHNE «CyXOro KOHyca» B CJIO€ HACaJIKU, METO/bI €r0 yCTpaHe-
Husl. PaznuuHble criocoObl YKIIaIKK Haca 0K B KOJIOHHE.

6. Knaccuueckue 6apOOTa)KHbIE CUTYATHIE U KOJIMAYKOBBIE TAPEIIKU C IEPETUBAMHU, UX
YCTPOMCTBO, MPUHITUT pabOThI, OCHOBHBIC TOKa3aTenu. JloctonHcTBa 1 HepocTaTku. Kom-
OMHMpOBaHHAas (CUTYATO-KOJMAvYKoBasi) Tapenka Becra.

7. Tapenka u3 S-00pa3HbIX 3JIEMEHTOB, €€ yCTPONUCTBO, IPUHIIMII ISHCTBHUS, OCHOBHBIE



MoKasaresu, TOCTOMHCTBA U HeocTaTki. KomOuHupoBaHHas Tapenka u3 S-o0pa3HbIX 3J1e-
MEHTOB C OTOOMHHUKAMH.

8. CtpyiiHble TapeiKu. Y CTpONCTBO, IPUHIUII AEHCTBUS, CPABHUTEIbHBIE I0KA3aTEIN
CTPYWHBIX TapeyoK: SI3bIYKOBBIX; aPOYHBIX; MJACTUHYATHIX; U3 MPOCEUYHO-BBITSKHBIX JIH-
CTOB ¢ oTOOMHUKaMH. [IpenmyiiecTBa u HeOCTAaTKU, 00JIaCTh IPUMEHEHUS.

10. IIpoBasibHBIEC Tapenku (0€3 mepesrBoB). Y CTPONUCTBO, MPUHIUI ACHCTBUSA, CpaB-
HUTEJIbHBIE TOKA3aTeNH, IOCTOMHCTBA U HEIOCTATKU PAa3IMYHBIX BUIOB MPOBAJIBHBIX Tape-
nok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKIUU, PEXKUMBI pa0OThl; CPAaBHUTEIbHBIE [TOKA3ATENIH; 00-
JacTh MPUMEHEHHUS KJIallaHHbIX Tapenok. KinananHas OaniacTHas v Kalll03UHHO-KIIallaHHAS
TapesKu, UX NPEeUMYIIeCcTBa U HEAOCTATKHU.

12. Tapenka ¢ 1ByMsl 30HaMH KOHTaKTa. Y CTPOMCTBO, IPUHLINI AEUCTBUS, OCHOBHBIE
MOKa3aTeNu, TOCTOMHCTBA M HEIOCTATKH TapelokK ¢ kenoouarsiMu (M) v HUIMHAPOKOHU-
yeckuMH nepenruBamu (Uexona).

13. CrpyitHO-1IeHTpOOEKHBIE TApETIKU. Y CTPOMCTBO, MPUHIIUIT ACUCTBHS Pa3IUUHbIX
BUJIOB TapeJioK: A3BIYKOBBIX C 3aKPYYE€HHBIM MOTOKOM rasa; co cnupaibio Apxumena; Ta-
penka KXTU. CpaBHuTeNnbHAS XapaKTEPUCTUKA; TOCTOMHCTBA U HEJIOCTATKH.

14. TIpssMOoTOUYHBIE TapEJIKH: TPyOUaThIe; C 3ABUXPUTEIISIMU; C CEKIITHOHUPOBAHUEM I10-
TOKOB (A3u3oBa). [IpuHuun nencTBus, CpaBHUTENbHbIE TOKA3aTENH, IPEUMYIIECTBA U HE-
JIOCTATKHU.

15. Haznauenue, TpeOoBaHus, MIPEABbSBIsIEMbIE K IIEPETUBHBIM YCTPOMCTBAM Tapeib-
YaThIX KOJOHH. Y CTPONCTBO, IPUHIUI JACHCTBUS 3JIEMEHTOB ME€PEIMBOB: MPUEMHBIN Kap-
MaH, CJIMBHAs pEryJIUpyloias MIaHKa.

16. KoxxyxoTpyOuaThie TEIII0O00OMEHHUKHU. Y CTPONUCTBO, MPUHITUIT JEHCTBUS, 0071aCTh
MPUMEHEHHsI, OCHOBHBIE MTOKa3aTeIu. MapKUpOBKa KOKYXOTPYyOUaThIX TEINIOOOMEHHUKOB.

17. TemnepatypHble HaNpsHKEHUS B TEII0OOOMEHHUKAX. [[pUYrHBI BOSHUKHOBEHHUS U
METO/]Ibl KOMITEHCAIIMU TEMIIEPATYPHBIX JehopMaliuii B KOKYX0TpyOUaThX TEMIOOOMEHHHU-
Kax ’KECTKOT0, MTOJIY>KECTKOTO M HEXKECTKOT'O THIIOB.

18. TenmmooOMeHHUKH KeCTKOM KOHCTpYKInu Mapku TH. YcTpoicTBo, MpUHITUT ek -
CTBUS, 00JaCTh MpUMEHEHMs. JJOCTOMHCTBA U HEJOCTaTKU. MeToAbl CHUKEHUS! TeMIepa-
TYPHBIX HaIIPSKEHUH.

19. TennooOMEHHHUKH TOJIYKECTKOT'O THITa ¢ KOMIIEHCATOpOM B Kopiryce mapku TK; ¢
ruokoil MmemOpaHoil B TpyOHOHM pelleTKe; ¢ U30THYThIMU TpyOkamu. [TpunHuun nencraus,
00JacTh MPUMEHEHUs1, JOCTOMHCTBA U HEJOCTATKH PA3IMYHBIX THUIIOB KOMIIEHCATOPOB.

20. TemnooOMeHHHMKH HexecTkoro tuma ¢ U-oOpaszHbiMH TpyOkamu mapku TVY.
YCeTpoicTBO, MPUHITUI ACHCTBHUSA, 00J1aCTh MPUMEHEHUS, JOCTOMHCTBA U HEAOCTATKH.

21. TennooOMEHHUK ¢ BHYTpeHHEW miaBatoieid roinoskoit mapku TII. YcrpoiicTso,
MPUHIUIT JEHCTBUS, TOCTOMHCTBA U HEJOCTATKU Pa3IMYHbIX BAPUAHTOB KOHCTPYKIIUH M1a-
BaroIllel TOJIOBKH.

Kpurepun ouenku pedeparos:

MaxkcuMalibHOe YUCJI0 0aJ1710B — 8 6aJJI0B — BBICTABIISIETCS MpenoAgaBaTesieM Mpu
MOJTHOTICHHOM PACKPBITUU TEMBI B X0JI€ CBOETO BBICTYIUICHHUS 110 33/IaHHOMN TeMe pedepara,
MPHUBEJICHUH YETKUX apTyMEHTOB U JI0KA3aTeNbCTB, a TAK)KE aKTHBHOE y4acTue B 00CyxXie-
HUW 3aJIaHHOU MPOOJIeMbl, KOTOpast Obla pacKphITa B XOJE BHICTYIICHHS.

MuHuMaJbHOE YUCJI0 0a10B — 6 0a/IJI0B — BBICTABIISICTCS MPU HEJOCTATOYHOMN
CTEIEHU PACKPBITUS TEMBI B XO/I€ CBOETO BBICTYILICHUS, IPUBEACHUU HEUETKUX apTyMEHTOB
u He BOnHe akTHBHOE yyacTue B JUCKYCCHUHM 10 3aJlaHHON TMpobiemMe, KkoTopasi ObLia pac-
KpbITa BBICTYMAIOIIUM MTOBEPXHOCTHO B XO/I€ BBICTYILICHHUS.
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IK3AMEHAIIMOHHBIE BUJIETBI

10 AN CHUIIIINHC b1.B.10 «MammuHsl 1 alraparbl XUMHWYCCKHUX ITPOMU3BOACTB.

Yactb 2»
(HauMEeHOBaHHE JUCLUIUINHBI)

IK3aMeHAIIHOHHLIN OmieT Ne 1

. Knnaccuduxanus nHeonnopoueix cucreM. OUIbTPHI U1 pa3aeaeHusl CYCIIeH3HH.
. CrtocoObI BRITPY3KH 0CaJIKa U3 POTOPOB LEHTPUDYT.
3. Ymnotunenus. CanrbHUKOBOE YIUIOTHEHUE. MaTeprabl CaTbHUKOBBIX YIUIOTHEHUH.

N —

CocTaBUTED: N.A. MajpiiieB

IK3aMEHAIIHOHHLIN OuJieT Ne 2

[

. Knnaccudpukanus punbrpoB. Hyru-GpunbTpsi.
. BeIrpy3ka ocajika u potopa HeHTpU(YTH MO IeHCTBUEM CHIIBI TSKECTH.
3. YutotHenus. ToprieBbie YIUIOTHEHUS.

N

IK3aMEeHAIIHOHHLIN OuJieT Ne 3

[

. ABTOMaTHYECKHI1, KAMEPHBIN C MEXaHUYECKUM 32)KUMOM TUIAT (DUITBTPIIPECC.
. [ITnexoBas BeIrpy3ka ocanka. [lopiniHeBas BeIrpy3ka ocajka.
3. YruiotHeHus. ['epMeTHUHbIE TPUBO/IBI.

N

DK3aMeHAIIMOHHBIN Ouyet Ned

. Kamepwnsiit punstp-npecc.
. [ITuexoBas BeIrpy3ka ocaaka. [lopuiHeBast BbIrpy3Ka OcajIKa.
3. UepBsiuHbIC MAITUHBI, KOHCTPYKIIHSI, HA3HAYCHUE U KIAaCCU(PUKAIIHSL.

N —



I9K3aMeHAIMOHHBIH OmJieT Ne 5

1. JIucroBeie (11acTUHYATHIE) (DUITBTPBHI.
2. Korcrpykuuu nieHTpudyr. MasTHUKOBBIE IEHTPUDYTH.
3. Bankossle mamunbl. Knaccudukanus Banbles.

IK3aMeHAIlMOHHBIH OnyeT Ne 6

1. bapaGanHubie GUIBTPHI.
2. Koncrpykuuu nuentpudyr. [lonsecusie eHTpUPyru ¢ BEpXHUM MPUBOIOM.
3. BankoBbie MmamuHbl. KOHCTPYKITUY BaTKOBBIX MAIIIHH.

DK3aMeHAIIHOHHLIN OmJieT Ne 7
1. luckoBbiit punbTp. Tapenpyarsiii GUIBTP.
2. Koncrpyxkmmu nenTpudyr. ['opuzoHTansHbIe HEHTPU(YTH ¢ HOXKEBOH BBITPY3KOU OCaIKa.
3. TpybonpoBoaHsie cuctembl. Kinaccudukamnus TeXHOIOIMUECKUX TPYyOONPOBOJHBIX CH-
cTeM. 3anopHas apMmarypa.

JK3aMeHallMOHHBII OnsteT Ne 8
1. JIenTrouHbI BaKyyM-(QUIBTP.
2. Koncrpykuu neHtpudyr. OuinbTpyromue HeHTpU(yru HENpepbIBHOIO JIEHCTBUS CO
ITHEKOBOW BBITPY3KOHM OCaJIKa.
3. Kpansl. TunoBbie KOHCTPYKIIMH KPAHOB.

DK3aMeHAIIMOHHBIN OujieT Ne 9

1. Hentpudyru. Knaccuduxarus nearpudyr.

2. Koucrpykuuu uentpudyr. OunbTpyroniye HeHTpU(YTH HENPEPHIBHOTO JEHCTBUS C
WHEPLUUOHHOM BBITPY3KOM OCaJKa.

3. Bentunu. TunoBble KOHCTPYKIIMN BEHTHIICH

DK3aMeHAMOHHBIN Oniaetr Nel(

1. ABTOMaTHUECKHIT KAMEPHBIN C MEXaHUYECKUM 32KUMOM TUTAT (PUITBTPIIPECC.
2. Koncrpykuuu nieHTpudyr. MasTHUKOBBIE HEHTPUYTH.
3. 3anBWKKH. TUTTOBBIE KOHCTPYKIIUH 3aBUKEK.



DK3aMeHAIMOHHBIN OnJiet Ne 11

1. KamepHnsriit puiasTp-ipecc.
2. Koucrpykuuu neatpudyr. [longBecHpie ieHTpU(YTH ¢ BEpXHUM IPHUBOIOM.
3. UepBsuHbIC MAITUHBI, KOHCTPYKIIHS, HA3HAUYCHUE U KIaCCU(PUKAIIHS.

DK3aMeHAMOHHBIN Ouyetr Ne 12

1. JIuctoBsie (MIacTUHYATHIC) (PUITIBTPHI.

2. Koncrpykmuu tentpudyr. ['opu3oHTalbHBIE HEHTPUPYTH C HOXKEBOW BBITPY3KOM
ocajxa.

3. YmmotHeHus1. [ epMeTHYHBIE TPUBO/IBI.

DK3aMeHAlMOHHBIN Ouyet Ne 13

1. bapaGanHbie GUIBTPHI.

2. Koncrpykmuu nentpudyr. Ounbrpyromue NEeHTPUGYTH HEMPEPHIBHOTO JEHCTBHUS CO
ITHEKOBOM BBITPY3KOHM OCaJIKa.

3. UepBsiuHble MaIIWHBI, KOHCTPYKIIMSI, HA3HAUCHUE U KJIacCUPUKAIUS.

DK3aMeHAMOHHBIN Oujet Neld

1. luckoBbiit hpunbTp. Tapensyarsiii GUIbTP.

2. Koncrpykuuu ueHtpudyr. OunbTpyroue HeHTpU(YrH HENPEPBIBHOIO ACHCTBUS C
MHEPIIMOHHOM BBIFPY3KOIl OcaaKa.

3. YmuiotHenus. CanbHUKOBOE YIUIOTHEHUE. MaTepuabl CAIbHUKOBBIX YIIJIOTHEHUH.

1. Kputepun ouneHk# 3k3aMeHa B 0ajuiax

CTyaeHT 1omycKaeTcss K M-TOTOBOMY 9K3aMEHY B CITydae BBITIOJIHEHHS UM BCETO yuel-
HOTO IJIaHa 0 JUCHUIIINHE, BBHITIONHEHUS U CJIAYM MTPAKTUYECKUX 3aHATHI U J1abopaTop-
HBIX paboT, a TaKKe KOHTPOJIBHBIX PabOT AJis 3a04HOM (hopmbl 00ydeHwus. B ciayyae Hanm-
YUl aKaJeMUYECKOW 3aJ0JDKCHHOCTH M MPOMYCKOB YYEOHBIX 3aHATHM MO TUCIUILIINHE,
CTYJICHT JIOJDKEH OTpa0dOoTaTh MPOITYIICHHBIC 3aHATHS B OopMax, MPEAJIOKCHHBIX MPEno/ia-
BaTeJIeM U MPEJCTaBICHHON B paboueil mporpaMme AUCIUIUINHBL.

Ha sk3ameHe cTyaeHTy mpejjiaraeTcsl YyTBep KISHHbBIN 3aBeAyomuM Kadeapoit ou-
JIeT, OOBIYHO BBHIOMPAEMBIM UM CaMOCTOSITEIBHO, KOTOPBI COCTOUT TPEX TEOPETUUECKHUX
BonpocoB. [Tociie oTBeTa CTYICHTY MOTYT OBITH 3a]JaHbI IOMIOJHUTEIHHBIC YTOUHSIOIINE BO-
pOChl, TpeOyIolMe KPaTKOro 0TBeTa. JloMoIHUTEIbHBIE BOIPOCH], KaK IPABUIIO, 3a4at0TCA
B CJTy4ae HETOJHBIX OTBETOB U HYXKHBI JIJIsl 00Jiee aIeKBATHOTO OIICHUBAHUSI OTBETOB.

Jl1st monmydenust uToroBoit arrecrauuu no aAucuuiinie b1.B.10 «Mamusbl u anna-
paThl XUMUYECKHUX MPOU3BOJCTB. YacThb 2», 00yyaromumiics, B COOTBETCTBUHU C OaTbHO-PEH-
TUHTOBOM cuctemoit orleHok HXTHU, momkeH HaOpaTh Ha 3K3aMeHE CyMMY OallJloB Ha




ypoBHE OT 24 (MUHUMAJIbHBIA YPOBEHB) 110 40 6annoe (MakCUMalbHBINH YpOBEHB). OIIEHKY
B OaJi1aX BBICTABIISIET BEAYIIHH MIPENOIaBaTeh JUCIUILIUHBI C yY€TOM OTBETOB Ha BCE BO-
IPOCHI K3aMeHaIMOHHOTO OmieTa. CTyIEeHT, MOJIYUYUBIINHA HA dK3aMeHe menee 24 oannos,
CUHUTACTCSI He ammecmosanHbim (HE CIABIIUM SK3aMEH) M0 JUCIHUILIMHE, BHE 3aBUCUMO-
CTH OT CyMMBI 0aJJIOB TEKYIIETO U 3K3aMEHAIMMOHHOTO peiitrHra. CyMMapHBIN dK3aMeHa-
[IUOHHBIA PEUTHHT OIpEIeIsIeTCs CpeHee apuPMETHIEeCKOe OT TPEX OTBETOB HA BOIPOCHI
IK3aMEHAI[MOHHOTO OuIIeTa.

2. Kpumepuu OUEHKU YCMHbBIX Omeemaos Ha IK3amMeHe

YcTHBIE OTBETHI O0YUYAOIIUXCS OIEHUBAIOTCS TIPETIOIaBATEIEM B YEThIPEX0aTbHOM
CHCTEME Ha OILCHKU «OTJHYHO» (35 — 40 6ammoB), «xopoio» (30 — 34 6asa), «yaoBJie-
TBOPUTENbHO» (24 — 29 6aijioB) U «HeyaoBJeTBopuTeaLHO» (0 — 23 Gama).

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

OTBeT OILIEHUBAETCS HA «OTJIMYHO», €CITU 00YyUaIOIIUIACS:

MOJIHOCTBIO PACKPBUI CO/IepKaHNe MaTepuana B 00beMe, MpeycMOTpeHHOH pabo-
Yeil MporpaMMoii; N3II0KHIII MaTepUall TPAMOTHBIM SI3bIKOM, TOYHO HCTIONB3Ys OOIIeTPUHS-
TYIO TEPMHUHOJIOTHIO, 1 CUMBOJIMKY, B ONPEACICHHON JIOTHYECKON TMOCIIeI0BATEILHOCTH;
MPABWJIBHO BBITIOJIHUJ BCE YEPTEXKH, PUCYHKH, CXeMbl U rpaduKu, COMyTCTBYIOIINE BO-
npocy Omiiera; moka3ain yMeHHe WLTIOCTPUPOBATh TEOPUIO KOHKPETHBIMH TPUMEPAMHU, MPO-
JIEMOHCTPUPOBAJ 3HAHUE TCOPHH paHEe M3YyYEHHBIX TEM W JAUCIHILINH, MOTHYI0 CHOpPMH-
POBAHHOCTH UCTIOJIB3YEMBIX TIPH OTBETC YMEHUH M HAaBBIKOB; OTBEYAJl CAMOCTOSITEIILHO, 0€3
HABOJISIIIIUX BOTPOCOB MpeIoaaBaTeis, JOMYCTHI OAHY — JABE HETOYHOCTHU MPHU OCBEIICHUN
BTOPOCTETICHHBIX BOIMPOCOB MJTM B BHIKJIAIKAX, KOTOPHIE OTBEUYAIOLTUH JIETKO UCTIPABUII TT0-
CJIe 3aMeYaHus MPETo1aBaTelIsl.

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

OTBeT OIIECHUBAETCS HA «XOPOIIO0», €CITU YAOBIETBOPSIET B OCHOBHOM Ha TPEOOBAHMUS
Ha OIEHKY «OTJIMYHOY», HO TIPH 3TOM UMEET HEKOTOPhIC M3 HEJIOCTATKOB: MPU U3JI0KCHUN
MaTepuala JOMyIIeHb HeOOobIHe Mpo0Oesbl, He MCKA3UBIINE CONEPIKaHUE OTBETA; JOIY-
IICHBI OJIMH — JIBa HEJI0YETa MPU OCBEUICHUH OCHOBHOTO COZIEPYKAHUSI OTBETA, UCIIPABIICH-
HBIE TI0CJIE 3aMEUaHusl MPENOo/IaBaTeNIs; JOMyIeHa OM1OKa Wi 00Jiee IBYX HEJ0YETOB, MPU
OCBEIIICHUH BTOPOCTETICHHBIX BOMPOCOB MJIH B BBIKJIAIKAX, JIETKO UCITPABICHHBIC OTBEYAIO-
MM T1OCJI€ 3aMEYaHUs MPENo1aBaTeIsl.

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

OTBeT OlLIEHWBAETCs MpPENoAaBaTeIeM Ha «yA0BJIETBOPHUTEIbHO» B CIEAYIOUINX
CIIydasix: HETOJHO PacKpBITO COAEpKaHWE MaTepuana (Coaep)KaHhe H3JI0KEHO (parMeH-
TapHO, HE BCETrJa MOCIe0BaTEeNbHO), HO OKa3aHO o0Ilee MOHMMaHUE BOIIPOca U MPOJe-
MOHCTPHUPOBAHbI YMEHUS, JOCTATOYHbIE JJIs1 YCBOCHHUS IPOrPaMMHOT0 MaTepHrasa; UMENINCh
3aTpyJHEHHS WM OMYIICHBI OMIMOKH B ONPENCICHUN TEPMUHOIOTHH AUCIUTUIHHEL, Yep-
TEXax, CXeMax, BBIKJIA/IKaX, HCIIPABICHHBIX MTOCIE HECKOIBKIX HABOJISIINX BOIIPOCOB Ipe-
nojaBaTesisl; OTBEYAIOIIUI HE CIIPaBUIICSA C IPUMEHEHHEM TEOPUH B HOBOW CUTYallUU TPU
BBITMIOJITHEHUU TPAKTUYECKOTO 3a/aHusl, HO BBITIONHIJI 3aJaHusl 00S3aTENILHOTO YPOBHS
CJIO)KHOCTH TI0 JAHHOHW TeMe; TIPH JOCTATOYHOM 3HAHUH TEOPETHUECKOTO MaTepHalia BbIsB-
JIeHa HEI0CTaTO4Hasi CHOPMUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

OreHka «Heya0BJIeTBOpUTEAbLHO» (0 — 23 Gaa) cTaBUTCS B CASYIOMINX CIydasiX:
HE PACKpPBITO OCHOBHOE COJIEpP)KaHWE MaTepuaia; OOHapyKEHO HEe3HaHHE O0YyYarolIuMCs
Oounbiieit uau HanboJee BaXKHOM YacTH y4eOHOro Matepuana; JOMyIIeHbl OITHOKH B OIpe-
JIeTIEHUH TTOHATHIA, TIPY UCTIOIB30BAHUN TEPMUHOJIOTUH TUCIUILINHBI, B PUCYHKAX, CXeMax
Wi TpaduKax, B BBIKIAJKaX, KOTOPbIE HE MCIPABICHBI MOCIE HECKOIBKUX HABOJISIINX
BONPOCOB npenoaasatenis, MeHee 60% o0beMa yueOHOro Matepuana.



CocraBuTenb: H.A. MajpiiieB
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KYPCOBBIE ITPOEKTHBI (PABOTbI)

10 AN CHUIIJINHC b1.B.10 «MamuHsl 1 alraparbl XUMHWYCCKHUX ITPOU3BOACTB.

Yactb 2»
(HauMEeHOBaHHE TUCLUIUINHBI)

1. TeMbl U cogepkaHue KYPCOBBIX IIPOEKTOB (PadoT)

B cooTBeTcTBUM C y4eOHBIM TUIAHOM TOJATOTOBKHM OakKajgaBpPOB IO HAMPABICHHUIO
18.03.02 «DHepro- U pecypcocOeperarre NpoIecchl XMMHUYECKON TEXHOJOTHH, HETe-
XUMUHU 1 OMOTEXHOJOTHIY, B paMKax U3ydeHus TucHUIuTiHbI b1.B.10 — «MamuHbl u amma-
paThl XUMHUYECKUX MTPOU3BOJICTB, 2 YacThy (b. O6opynoBaHue crielMaibHOTO Ha3HAYCHHS )
nepe] BBITOJHEHUEM BBITTYCKHOW KBalu(DUKAIIMOHHON paboThl OakaliaBpa MpelyCMOTPEHO
BBITIOJITHEHUE KYPCOBOTO MPOEKTa (paboThI).

KypcoBoii mpoekT (paboTa) sIBIASETCS OAHUM U3 BaXKHEHIITNX 3TAIOB U3YUYCHHS TPO-
bumupyromieit qucrumianHbl b1.B.10 « ManmHbI 1 armmapaTbl XHMHYECKUX IPOU3BOJICTBY TIPH
NOJIrOTOBKE OakajaaBpoB Mo HamnpasieHuto 18.03.02.

I[enwio xypcoBoro mpoekta (paboThl) SBISETCS:

. 3aKpeIyICHUE, PacCIIUPEHUE U YIITyOJIeHHE TEOPETUIECKUX 3HAHUN 00y4JaroIInuXCs 1Mo
1 OOIIETEXHUYECKUM U CTICIUATbHBIM JUCITUTIIINHAM;
. MIPUBUTUE HABBIKOB UCITOJIb30BAHUS TTOJYUYEHHBIX 3HAHUH JJIs1 KOMILUIEKCHOTO pelie-

HUSI KOHKPETHBIX 3a/1ay, MOCTaBJICHHBIX TEMOI KypCOBOTO MPOEKTa, a TAK)KE HABBIKOB Ca-
MOCTOSITEILHOTO MOJIb30BaHUs ClIEIMAIBHON JTuTepaTypoil (cnipaBounukamu, ['OCT-amu u
HOpMAJISIMU);

. 0o0ydyeHue O0yJaroluXCsi TBOPYECKOMY, CAMOCTOATEIBHOMY MOJIX0Y K PEIICHHUIO
KOHKPETHBIX TEXHUYECKUX 3a]]a4 M BOCTUTAHUE Y HUX YYBCTBA OTBETCTBEHHOCTH 32 BBITIOJI-
HSEMYIO0 HHXXEHEPHO-TEXHUUECKYIO paboTy;

o MOJIFOTOBKA 00YyYaronuxcs K peiieHno 0oiee CI0KHOM TeXHUUECKO 3a/1auu Ha 3a-
KITIOYUTEIBHOM 3Tarie 00pa3oBaTesIbHOTO Mpoliecca — K BBIMOIHEHHUIO U 3alUTe BHITYCKHON
KBaTM(UKATMOHHON paboTHI OakanaBpa.

B xypcoBoM mpoekTe oOyuaromniiecst pa3padaTbiBalOT KOHCTPYKLUIO MAIIUHBI, T€X-
HOJIOTMYECKOTO amnmnapara, TEeXHOJIOTHIECKOH yCTaHOBKH 3aBOJIOB XUMUYECKOTO UITH HeTe-
razonepepadatsiBatoniero npogwis. Ha ocHoBe anannza oOyuaromuiicst mpeajgaraet Mo-
JICPHU3ALUIO AEUCTBYIOMIETO 000PYI0BAaHUS MM TEXHOJIOTHYECKOTO MPOoIlecca U TaeT TeX-
HUKO-9KOHOMUYECKOe 000CHOBaHHE MpeIaracMoi MOJCPHU3ALINY.

3amaHus HA MMPOEKT BBINAIOTCS Kadeapol B MHIMBUAYATBHOM IMOPSIKE H, KaK Tpa-
BWJIO, JOJDKHBI OBITh MOCBAIICHBI pa3paboTke 00OpyIOBaHMS MPEANPUATHS, HA KOTOPOM
CTYICHT IPOXOANUT MPOU3BOACTBEHHYIO MPAKTUKY, IPETYCMOTPEHHYIO Y4€OHBIM TUIAHOM.



Odopmienue KypcoBoro npoekra JoKHO oTBeuaTh TpedboBanusMm 'OCTor ECKJI
U oOpaszoBarenbHOTO cTaHmapta no Hampasieruio 18.03.02. KypcoBoii mpoekT 6akaiaBpa
COCTOUT M3 MOSICHUTENbHOM 3aMUCKU U Tpa)uuecKoi 4acTu.

Tunoeoui eapuanm mnosicautenbHou 3anucku (I13) xypcoBoro mpoekra (pabGoThl)
JTIOJDKEH BKJTIOUYATh CIEIYIOUIUE Pa3/Ieibl:

1. Bsenenue.

2. Ha3nauenue m 00JacTh MPUMEHEHUS MPOCKTUPYEMOTo oOopyAoBaHus (y3ia,
YCTaHOBKH, armapaTa u T.1.).

3. OmnmcaHve TPUHIUITHATEHON TEXHOJOTUISCKON CXEMBbI YCTAHOBKH M TEXHHUYE-
CKas XapaKTepUCTHKa OCHOBHBIX allapaToB.

4. OO0ocHOBaHME BBIOOpA KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

5.  Hepoctatku u peKOMEHAIUU 110 UX YCTPAHEHHUIO.

6. CocraBneHue MarepuaIbHBIX M SHEPTETUUYECKUX OaTaHCOB.

7. TexHonormyeckue pacueTsl (MaTepualibHbIE, KHHETUYECKUE, TETUIOBLIE, THIPO-
JTUHAMHUYECKHUE U TIp.).

8. MexaHn4eckure pacyeThl Ha IPOYHOCTh, YCTOHYHBOCTD, KECTKOCTh MPOCKTUPY-
€MOTro 000pyI0BaHUS.

9. TexHHKO-KOHOMUYECKOE 0OOCHOBAHUE.

10. BriBonsl.

11. Crnucok UCToab30BaHHOM JIUTEPATYPHI.

['paduueckas yacTb KypcOBOIO IIPOEKTA BBINOIHIETCS B 00beMe HE MEHee Tpex-ue-
ThIpeX JUCTOB (popmara Al, BKiIrodas COOpOUHbIE YEPTEKU U UEPTEKU COOPOUHBIX €TMHMII
OJIHOTO-/IByX OCHOBHBIX aIlllapaToB U HE MEHEE OJIHOTO JIncTa pabouux yeprexeit 3-4 6a3o-
BBIX JIeTallell IPOEKTUPYEMOT0 000pYy10BaHMS.

3ammTa KypcoBOro mpoekTa npoBoauTcs Ha Kadeape B popme oTUeTHON KOH(pepeH-
IIUH C y9acTHEeM O0y4aloNIMXCs CTYICHTOB U pabo4eil KOMUCCHH B cocTaBe 2-3-X Mpernoja-
Bareseil kadeappl, BKIOYask pyKOBOAUTENS TPOEKTA.

B pesynbrare paboTsl HaJ KypCOBBIM IPOEKTOM OOYYarOMIMNACS JTOJIKEH CaMOCTOS-
TEJIHO U B TIOJTHON MEpe OCBOUTH U 3aKPENUTh Ha peaIbHOM 00BEKTE MPOSKTUPOBAHUS Clle-
ovrowue komnemenyuu: I1K-3.1, 3.2, 3.3, 4.1, 4.2, 4.3

2. Ouenka peitmunza no Kypco6omy npoeKmupo6anuio
Ouenka peritunra kypcooro npoekta (KII) no aucuumnnune b1.B.12 «Mammunsl u
anmnaparbl XMMUYECKUX MPOU3BOJCTBY MPOU3BOAUTCS PYKOBOJUTENEM MIPOEKTa B Oaiiax, ¢
Y4ETOM KaueCTBa U MOJHOTHI BBIIOJHEHUS CIEAYIOUIMX COCTAaBIAIOIIMX KypCOBOTO IPO-
eKTa, a TAK)Ke CPOKOB M UTOTOB €ro MyOJIUYHOM 3allUThI:

1. CooTBeTCTBUE NPEACTABICHHON MOSICHUTEIBHON 3alIMCKA KYpCOBOI'O ITPOEKTa 3a-
JAaHUIO0 U TpeOOBaHUSAM CTaHAapTOB EQMHON cUCTEMbl KOHCTPYKTOPCKOW AOKYMEHTalUU
(ECKJI) k TeKCTOBOM JOKYMEHTAIUU;

2. CooTBeTCTBHE BHINIOJHEHHON Ipa)uuyecKol 4acTH M CHeuu(UKAINK BBIIAHHOMY
3ananuto u TpeboBanusamM crangaptoB ECKJI k rpaduueckoil JoKkyMeHTaINH;

3. Utorn ny0nuyHOM 3alUTHI IPOEKTA Ha 3aCeJaHUM PUEMHON KOMHCCUM Kadeaphl;

4. CoOoTBETCTBHUE CPOKOB BBIMOIHEHMS U MPECTABICHHS TOTOBOIO IPOEKTA K 3aIUTE
YTBEPKJIEHHOMY Y4eOHBIM IUTAHOM T'pauKy.

Peiitunr kypcoBoro npoekra (Rkm) onpeaensieTcst myTeM BEIUUTAaHUS U3 MAKCUMAIILHO
BO3MOXKHOT'O KoJruecTBa OayuioB, papHoro 100 Gamiam, cymmsl mrpadubeix 6amwioB (ZRi),
KOTOPBIE BBICTABIAIOTCS PYKOBOJIUTENIEM MPOEKTA 33 OUIMOKH, JAOMYUICHHBIE CTYACHTOM
npu oopmIIeHUN NOsICHUTENbHOU 3anucku (Rm3), npu BeIMogHeHUH TpaduyecKoil yacTu
npoekta (Rrp), mo uroram my6nuyHo 3amuThl poekTa (R 3aur) ¥ 3a OTCTaBaHUE OT rpa-
¢uka 3amuTel mpoekrta (Rcp) Mo ypaBHeHUIO:



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

MaxkcumanbHoe KonndecTBo 0amnoB — 100, muanmansHOe — 60, KOTOpBIE onpenes-
IOTCSl PYKOBOJUTENIEM IpoeKTa AU(PepeHIIpOBaHHO, OLEHKAMU «OTIMYHO», «XOPOLIO»,
«YZIOBJIETBOPUTEIBHO» B COOTBETCTBUH C KPUTEPUSIMHU, IIPE/ICTABICHHBIMU B maodn. 2.1.

Taon. 2.1. Kputepuy ONeHKH PEMTHHTA COCTABJSIOIINX KYPCOBOI0 NMPOEKTa

Cocmasnsarowue
KIl

Kpumepuu OUEHKU upexomendyemue oannol

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

I13 BeIMOTHEHA B TOTHOM 00B-
eMe, Ka4eCTBEHHO, B COOTBET-
CTBUHU C 3adaHueM. Bce pas-
JENbl  TEXHOJIOTHYECKOTO U
MexaHu4deckoro pacueron [13
BBITIOJTHEHHI B [TOJTHOM 00BbeMe
U 0o(QOpMIEHBI IPaBUIBHO,
npakTHYeckn 0e3 OmHuOOK U
OTKJIOHEHWH OT TpeOOBaHHUI
crangaptoB ECKJl k TekcTo-
BOU nokyMmeHTauuu. Bee pac-
YeThl COJAEPXKAT pacUETHbIC
CXEMBI U CCBUIKH Ha JIHTEpa-
TypY B HOJIHOM 00BeMe. JKo-
HOMHYECKOE 000CHOBaHHUE
BBIIIOJTHEHO B IOJHOM 00B-
eMe, B COOTBETCTBHH C TpeOo-
BaHUAMU METOANYCCKUX YKa-
3aHuil. llenb W BBIBOABI O
IMPOCKTY B3aMMHO YBSA3aHbI U
OTpaXXaloT COJepKAaHUE TpeSI-
JlaraeéMOy MOJEPHU3ALINH.

I13 BBIIOIHEHA B IIEJIOM B COOT-
BETCTBHHU C 3aJaHHEM M C CO-
OmoneHreM TpeOOBaHUIT HOPM
ECK/I k TeKCTOBOI JOKyMEHTa-
mun. B paznpenax I13 mo texHo-
JIOTHYECKOMY M  MEXaHW4e-
CKOMY pacyery 000pyHAOBaHUS
jomyuiensl 1-2  ommOku He-
MPUHIUITAATEHOTO XapaKTepa, B
BHJI€ HETOYHOCTEH B 0003HAUE-
HUAX B pacqume cxXemax u
CIIFICKE WCTOJB3YeMOU JInTepa-
TypslL. [Ipemmaraemast MoepHU-
3anus IeHCTBYIOMEro o0opymo-
BaHUS BITOJIHE peanbHas,
OJIHAaKO DPKOHOMHYECKOE 000C-
HOBAHHUEC BBLIIIOJIHCHO W MHOAIIH-
CaHO C HEKOTOPBIM OTCTaBa-
HHUCM oT yTBep)K[[eHHI)IX
cpokoB. llenbs W BBIBOABI IO
MPOCKTY HE TOJHOCTHIO COTJIa-
CYIOTCS ¢ TIpeiaraeMoi Mojep-
HHU3alHueH

I13 BbIIOJIHEHA € HEKOTOPHIMH
OTKJIOHCHUSIMH OT 33JIaHUS B 4a-
CTH 00beMa BBIIOJIHEHHBIX pac-
YeTOB U CPOKOB 3aIUUTHL; B Tex-
HOJIOTHYECKHX M MEXaHHYECKUX
pacuerax B I13 nomymiens! 6oiee
JIBYX TEXHHUUYECKHX OIIMOOK B
BUJI€ OTCYTCTBHSI CCBUIOK Ha JIH-
TepaTtypy M HEIOCTaTOYHOI'O KO-
JMYECTBA PACUETHBIX CXEM Ma-
mMH U anmnaparos. Mwmerorces
HETOYHOCTH U OIIHOKH B 0(OPM-
JEHUU CIHCKa HCIIOJIb30BaHHON
JauTepaTypsl. B pasnene sKoHO-
MHYECKOr0 OOOCHOBAaHHS [OITY-
LICHbI HE3HAYNTEIbHBIE OTKIIOHE-
HUS oT TpeboBaHUI
METOJMYECKHUX YKa3aHHM 10 00b-
€My IIPHUBEJCHHBIX PAacCUeToOB II0
OLIEHKE SKOHOMHYECKOH dddek-
TUBHOCTHU IIpeAJIaracMoi MoJep-
HHU3aLUH.

1.1. lImpacpnvie
oannwt 3a 113
(Rms)

0 -3 6anna

4 — 7 6annoe

1 — 10 6annoe

2. Kauecmeo 2pa-
¢uueckoit wvacmu

npoekma u cneyu-
duxayuu

COOpOoYHBIC YEpTEXH H CIIe-
OU(QUKAIANA ~ BBIIONHEHBl B
MOJTHOM 00BEMe, B COOTBET-
CTBHH C 33J]aHHEM U TpeOoBa-
Husimu ctagaaproB ECK/I. Pa-
Ooume  uepTexku  jAeraiueit
BBIITOJHEHEI 0€3 OTKIOHEHUH
ot cranaaptos ECKJ]

COOpOYHBIC YEePTEXKH U CIICIH-
(hUKaIM BBITIOJTHEHBI B COOT-
BETCTBUH C 3aJlaHHEM C HE3Ha-
YHUTENbHBIMA OTKJIOHEHUSMH OT
cragaaptoB ECKJI. Ha paGounx
yepTexax JOMyIeHbl HEeOOb-
Y€ OMHMOKH TEXHUYECKOTO Xa-
pakrepa.

COopouHble YepTeXu U CIElH-
(UKanus BBHIOJHEHBI B YKa3aH-
HBIX B 33/laHMN 00BEMax, HO CO-
JepkaT  ommOKM B BHAE
OTKJIOHEHU  OT  CTaHJapTOB
ECK/J. Ha paGoumx uepTexkax
JleTajlell UMEIOTCSI HEUCIIPABIIEH-
HBIE OIIMOKH.

2.1. HImpacpuwie
oannwt 3a zpagu-
YecKylo uacmeo

(Rrp)

0 -3 6anna

3 -7 oannoe

1 — 11 6annoe

3. Yposenv meo-
pemuueckoi u
npakmuueckou
no020moexu no
UmMoz2am 3auiumaol
Kr

Teoperuueckass M MpakTHue-
CcKas MOJATrOTOBKAa BBICOKAs.
CTylneHT yYBEpEeHHO M apry-
MEHTHPOBAaHHO OTBEYaeT
MpPaKTUYEeCKU Ha BCE MPaKTHU-
YECKHE W TEOPETHYECKHE BO-
MIPOCHI, W3JIOKEHHBIE B TOSC-
HUTEIIbHON 3aIIUCKE 51
rpau9IecKoi 9acTH MpoeKTa.

Cpeanuii ypoBeHb TeOpeTHYE-
CKOM M NPaKTHUYECKOH MOAro-
ToBKU. CTyneHT BecbMa YyBe-
PEHHO U IOPOOHO OTBEYAET Ha
GOJIBIIMHCTBO 33JaHHBIX BOTIPO-
COB II0 TeM€ MPOEKTa, HO JOIyC-
KaeT HEeTOYHOCTH B OTBETax Ha
BOTIPOCHI TPEIBIAYIINX O00mIe-
TEOPETHIECKUX TUCIIUILINH.

HeBbicokuil ypoBeHb TeOpeTHye-
CKOH M NPaKTHYECKOM mMoAro-
TOBKH IO TeMe mpoekta. Ha psn
3aJJaHHBIX B XOJI€ 3allUThl TEOPE-
TUYECKUX U TPAKTHUECKUX BO-
MIPOCOB OTBETHI HE IOJHBIE, J0-
ITyCKAIOTCS OMIMOKH B OCHOBHBIX
MOHATHUSAX W OINPECIICHISIX JTUC-
LOUIUTAHBL, TpeOyeTcs YTOUHSIO-
1ast MOJCKa3Ka MPenoJaBaTesl.

3.1. llImpadghnvie
bOannel 3a 3auumy
K11 (R3A]_[1)

0—4 6anna

4 — 7 6annoe

1 — 11 6annoe

4. Cpoxu evinon-
HeHUA U 3aUuumbl
K

HpOCKT BBITNIOJIHEH ITPAKTU4YC-
CKH B YTBCPIKICHHBLIC CPOKH,
OTCTaBaHUE OT Fpa(l)I/IKa HEC
MpCBLIIIACT 1 HCACIIIO.

[TpoeKT BBHINOJIHEH M NPECTaB-
JIEH K 3aIllUTe C HEOOJIBIIUM OT-
CTaBaHHMEM OT rpaduka He Oosree
Ha 1-2

[IpoekT BBITOTHEH C 3HAYUTENb-
HBIM OTCTaBaHHUEM OT yTBEp-
JXKJIeHHOTO rpaduka Oolee 4yeM Ha
2 — 3 Henenu




4.1. HImpadgpnvie

?gﬂﬂ)bt 3a cpoku 0 -3 6anna 3 — 5 6annoe 6 — 8 oannoe
5. CCP'yMJna

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

106 (IR)

Cymmapnuiis peii- 100 — 87 6annose 86 — 74 o6annoe 60 — 73 6annos
munz (Rm) 0 X, «Yooenemeopu-
% ouenxu «Omauuno» «Xopouwio» MeTbHON

[Tpu cymme 6anoB Hike 60 KypcOBO MPOEKT He 3auumbléaencsa v MOAJICKUT T10-
BTOPHOM 3aIIIUTE MOCJI€ UCTIPABIICHUSI BHISBICHHBIX OLIMOOK U MOCJE JOMOJIHUTEIBHON TEO-
PETHUYECKOI MOATOTOBKH IO TEME MPOEKTA.

CocraBuTenb:

__W.A. Manpies




