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

Komnerenius:

[TK-3 Cniocoben obecreunBaTh HaISXKHYIO, OecriepeOoiiHyto U Oe3aBapHitHyI0 paboTy TEXHOJIOTHIECKOT0 000pyA0BaHUS

WHauKaTopsl JOCTHKEHHUS KOMITCTCHITHH:

3.1. 3HaeT TEXHUYCCKHE XaPAKTCPUCTUKH, KOHCTPYKTHBHBIC OCOOCHHOCTH, Ha3HAUCHHE, PEXKUMbI paOOThI U IIPaBUJIa IKCILUTyaTallil TEXHOJIOTH-
94EeCKOTro 000PYAOBaHUS

3.2 ymeer pa3pabarbiBaTh HOPMATHBHO-TEXHUUYCCKYIO JOKYMCHTAIUIO 110 KOHTPOJIIO TEXHHYECKOTO COCTOSIHHS, TEXHUUIECKOMY 00CITYKUBAHUIO
Y PEMOHTY TEXHOJOTHYECKOT0 000pyI0BaHUS

3.3 BiajieeT HaBbIKAMH BBITIOJTHEHHUS paOOT M0 KOHTPOJIIO TEXHUYECKOTO COCTOSIHUS, TEXHHUYECKOMY OOCITY)KHBAHUIO U PEMOHTY 000PYI0BaHUS

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

WMHauKaTophl JOCTUKEHUS] KOMIIETEHLIUU:

4.1. 3HaeT MeTobI onpeneneHus 3pPeKTUBHOCTH BHEIPEHUSI HOBOM TEXHUKH U TEXHOJIOTUH, PAIIMOHATTN3ATOPCKHUX MPETIOKESHUN 1 U300peTe-
HUU

4.2 ymeet pa3zpabaTbiBaTh METOJIMYECKHE U HOPMATUBHBIC MAaTEPUAIIbI, TEXHUYECKYIO JOKYMEHTAIMIO HA HOBYIO TEXHHUKY U TIEPEIOBYIO TEXHO-
JIOTHUIO

4.3 BajgeeT HaBBIKAaMH pa3pabOTKH M pean3alyy IIaHOB BHEAPSHHUS HOBOW TEXHHUKH M TEXHOJIOTHH, IPOBEICHUS OPraHN3aIlMOHHO-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-pazoen 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)

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

o maéoa. 9.1:

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

Taéna. 9.1. lllkana olleHKH TEKYIIEr0 pedTUHTa

XapakTep BBIIIOJIHEHHOW pabOThl M PEKOMEHIYeMbIe OaTbl 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 BCEH TUCHUIUIMHE OepeTcst Kak cpeaHee apud-
METHYECKOE 3HAYCHHE TI0 BUIaM 3aHATHI U C YIETOM XapaKTepa MX BBHIITOJHEHUS U CIa4n
cTyaeHToM (cTosionbl 1 —4), 6amnel o 4 u 5 cToa011aM CYMMHUPYIOTCSI CO CPETHUM 3Haue-
HHUEM 110 CTpoKe. MaKkcHMalabHOE YMCIIO OAJUIOB HE JIOJDKHA MpeBbImaTh 60, Mpu ducie
0ayutoB MeHee 36 CTYACHT HE MOJIyJaeT JIOMyCcKa K 9K3aMEeHY .

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

Taban. 9.2. lllkana o1jeHKH YK3aMEHAIIMOHHOTO PEUTHHTA!

Bo- XapakTepUCTUKH OTBETOB U PEKOMEHyeMble Oalibl
IIPOCHI DK3aMe- 1 2 3 4
HAILIMOHHOTO OtBer OtBer Jomonnu- [Toourpu-
Ounera IIOJIHBIN IIOBEPXHOCTHBIN | TEJIBbHBIA BOIIPOC TEeJbHBIN Oast

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

1

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

2

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

3

DK3aMEHAllMOHHBIN PEUTHHT 110 KaXJ10MY BOIIPOCY OIPEAEIAETCS C YUETOM Xapak-
Tepa oTBeTa (CToNOUbI 1 1 2) 1 CyMMHUPOBAHNEM HMITU BHIYMTAHUEM JTOTIOTHUTEIBHBIX 0a-
708 1o cronbuam 3 u 4. KonnyecTBO AOMOJHUTEIBHBIX BOIPOCOB YCTaHABIMBAETCS Mpe-
nojiaBateieM B Xoje oTBeTa. MTOroBblil (CyMMapHbIi) SK3aMEHAI[MOHHBIA pPEUTHUHT
Oepercs Kak cpeiHee apu(MEeTHUECKOe 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, €CIIM TEOPETUUECKOE CO-TIEp-
JKaHME Kypca OCBOCHO IOJHOCTBIO, 0e3 mpo0esioB; MCUEpIBIBAIOIIE, OCIEN0Ba-
TEJIBHO, YETKO U JIOTHYECKU CTPOWHO M3JIaraeT Marepuai; CBOOOJHO CIpPaBIIAETCS
C 3aJ]auaMu, BOIIPOCAMH U APYTUMH BHJAaMHU NMPUMEHEHHUS 3HAHUI; HCIIONIb3YET B
OTBETE AOMOJHUTEIBHBIN MaTepH-al BCe MPEyCMOTPEHHBIE TPOTPAMMOIL 3a1aHuUs
BBITIOJIHEHBI, KAYECTBO UX BBIITOJHEHUS OLEHEHO YHCIOM OaJlIOB, ONM3KUM 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 TPAKTUUSCKHE KOMIIETSHIINH B
OCHOBHOM C(OPMHPOBaHBI, BCE MPEAYCMOTPEHHBIE TPOrpaMMoil 0O0yueHus y4eo-
HBIC 3a/IaHHS BBIIOJHEHBI, KAUYECTBO MX BBIMOJHEHUS JOCTATOYHO BbicOKoe. CTy-
JICHT TBEPJI0 3HACT MaTepHall, TPaMOTHO U 110 CYIECTBY H3JIaraeT ero, He IOMycKas
CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC.

60 - 73

Y IOBIETBOPUTENBHO (3a4TEHO)

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

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OueHka «HEYJIOBIETBOPUTEILHO» BBICTABIISACTCS CTYACHTY, €CIM OH He
3HAET 3HAYMTENILHOW YaCTH MPOTrPaMMHOT0 MaTepuala, JOMyCKaeT CyIeCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJIBITMMU 3aTPYAHCHUSMH BBIITOJIHSCT IIPAKTUYECKHE pa-
00TBI, HEOOXOJUMBIEC PAKTHYECKHE KOMIIETEHIIMN He C(OPMHUPOBAHBI, OOJIBIIHH-
CTBO IIPEyCMOTPEHHBIX MPOrPaMMOil 00y4eHUs YIeOHbIX 3a/IaHHH HE BBITIOJIHEHO,
Ka4eCTBO MX BBIIIOJHEHHUS OLICHEHO YHCIIOM 0ayuioB, 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 xapaxkmepucmuka 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 JIabOpaTOpPHOro 0O0b-|TPOJIbHBIE BO-
eKTa. IPOCHI IO TEME
[{enb m1abopaTOpPHBIX 3aHIATUI: OCBOCHHE U3Y-|T1a00paToOpHOil pa-
yaeMoi y4eOHON MUCIUIUIMHBI, MPHOOpEeTe-|00ThI, BOMPOCH K
HUE€ HaBBIKOB IPAKTHYECKOTO MPUMEHEHUs |KOJUIOKBUYMY
3HAHUN Y4eOHOU TUCIUIUIMHBI (IUCITUILIINH) C
UCIIOJIb30BAHUEM TEXHUYECKUX CpPEICTB U
(wn) oObopyaoBaHuUs
2. |KoutponpHas |CpeAcTBO MPOBEPKU YMEHHM MPUMEHATH mo-|KoMriekT koH-
pabora JyYEHHbIE 3HAHUA U PEUICHUs 3a7a4 OIpe-|TPOJIbHBIX 33 JaHUN
JICJICHHOTO TUIIA [0 TEME WU Pa3zely. 10 BapHaHTaM
3. |Huckyccus OneHouHbIE CpenCcTBa, MO3BOJIAIOMME BKIIO-|[lepeueHp nuckyc-

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

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 IPOU3BOJICTB
(HaumeHnosanue)

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

Yacte 1»
(HamMeHOBaHWE TUCIIUTIIIMHBI )

OO0mue cBenenus o pedepare

Pedepart BoinoNHSAETCS CTYIEHTOM 110 33/IaHHOU TIPET0/1aBaTeIeM TEME B BUJIE CaMO-
CTOSITENLHOM paboThl 1o AucuuruinHe. [Ipu BeimomHeHuu pedepaTa CTYJASHT OCBauBaeT pa-
00Ty ¢ Hay4YHO-TEXHHYECKON IJUTEPaTypoH, KaTaloramu, pe(epaTHBHBIMHU >KypHaJaMHu.
[Ipu Hanucanuu pedeparta CTyACHTOM PACTUCHIBAETCS CYITHOCTH OMMCHIBAEMON MPOOIEMBI,
€e COBPEMEHHOE COCTOSIHUE, OLIEHUBAETCS BIUSHUE PA3TMUHBIX (PaKTOPOB, BKIIIOYAS IMPO-
[[ECChI U3TOTOBJICHHUSI, IKCIUTyaTallii, BOCCTAHOBIICHUS 1 PEMOHTA MAaIlIUH U 000PYyI0BaHUS
oTpaciu, 00CYX)IAI0TCs pa3IMYHbIC BO3MOXKHBIC HAIIPABICHUS UX YIYUIICHUSI.

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

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

2. Bugsl Hacaok, TpeOoBaHus, peIbsaBiIsieMble K HUM. OCHOBHBIE ITOKa3aTeNln Haca-
nok. O65acTh MPUMEHEHHUS, JOCTOMHCTBA U HEJAOCTATKH, COBPEMEHHBIX BHJIOB HACAJIOK.

3. PacnipenenurenbHble YCTPONCTBA ISl )KHUIKOCTH B HACAAOYHBIX KOJIOHHAX. Ha3Ha-
yeHue U TpeOOBaHUsI K OPOCUTENSIM; CPAaBHUTEIbHAS XapaKTEPUCTHKA, 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. Ha3zHaueHHe U yCTpOMCTBO IEpEepacHpeAciIMTENbHbIX TapelloK I KUAKOCTH B
HAacaJO4YHbIX KOJIOHHAX. SIBIEHHE «CyXOro KOHyca» B CJIO€ HACA/IKH, METObI €r0 yCTpaHe-
Husl. PaznuuHble criocoObl YKIIaIKK HacaJo0K B KOJIOHHE.

6. Knaccuueckue 0apOOTa)KHbIE CUTYATBIE U KOJIMAYKOBBIE TAPEIIKU C IEPETBAMHU, UX
YCTPOMCTBO, MPUHITUT pabOTHI, OCHOBHBIC MOKa3aTenu. JloctonHcTBa u Hepoctatku. 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€ TapeyiKu. Y CTPOKUCTBO, IPUHIMII IEMCTBUS, CPABHUTEIbHBIE I0KA3aTENN
CTPYMHBIX TapeioK: SI3bIYKOBBIX; aPOUYHBIX; MIACTUHYATHIX; U3 MPOCEUHO-BBITSKHBIX JIH-
cToB ¢ oTOoMHUKamu. [IpenmyiecTBa u He1OCTATKU, 00JIACTh MPUMEHEHUS.

10. IlpoBanbHbie Tapenku (6€3 mepearBoB). Y CTPONUCTBO, MPUHIUI JACUCTBUS, CpPaB-
HUTEJIbHBIE TIOKA3aTEeIH, JIOCTOMHCTBA U HEJOCTATKH Pa3IMYHBIX BUJOB MPOBAIBHBIX Tape-
nok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKIIMHU, PEKUMBI pa0OTHI; CpaBHUTEIbHBIE MTOKA3aTeIH; 00-
JacTh MPUMEHEHHUS KJIallaHHbIX Tapeiok. KinananHas OaniacTHas v )Kalll03UHHO-KIIallaHHAS
TapesKy, X NPEUMYIIEeCTBa U HEAOCTATKH.

12. Tapenka ¢ 1ByMsl 30HaMH KOHTaKTa. Y CTpPOMCTBO, PUHIIMI ACHCTBUSL, OCHOBHbBIE
MoKa3aTesu, JOCTOMHCTBA M HEJJOCTATKH Tapeliok ¢ xkeno04areiMu (M/]) v unuHIpoKoHu-
yeckuMu nepenuBamu (Yexosa).

13. CtpyitHO-TIECHTPOOEKHBIE TAPEIKHU. Y CTPOUCTBO, MMPUHITUN EHCTBUS PA3THIHBIX
BUJIOB TapeJIOK: SI3BIYKOBBIX C 3aKPYUYEHHBIM IMOTOKOM Ta3a; CO CIHMpaliblo ApXumena; Ta-
penka KXTH. CpaBHuTENbHAS XapaKTEPUCTUKA; TOCTOMHCTBA U HEJIOCTATKH.

14. TIpssMoTOUYHBIE TapeJIKKU: TpyOUaThIe; C 3aBUXPUTEISIMU; C CEKITUOHUPOBAHUEM I10-
TOKOB (A3u30Ba). [IpuHIMn AeiCTBUSI, CpaBHUTENbHBIE IOKA3aTENN, IPEUMYIIECTBA U He-
JIOCTaTKHU.

15. Haznauenue, TpeOoBaHus, IPeAbABIsEMbIE K IEPETUBHBIM YCTPOUCTBAM Tapeib-
YaThIX KOJOHH. Y CTPOMCTBO, MPUHIMIT JECUCTBUS 3JIEMEHTOB 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 TEIUI00OMEHHUKaX. [I[pUYrHBI BOBHUKHOBEHUS U
METO/]IbI KOMITEHCAIIUU TeMIIepaTypPHBIX JIehopMaIiuii B KOKYXOTpyOUaThIX TEIIO0OOMEHHU-
KaX KECTKOT0, IMOITYKECTKOTO U HEXKECTKOI'O THUIIOB.

18. TennmooOMeHHUKH KecTKOU KoHCTpyKiuu Mapku TH. YcTpoiicTBo, mpuHIMN 1ei-
CTBUS, 00J1aCTh MpUMEeHEeHHs. JIOCTOMHCTBA M HEIOCTaTKU. MeToAbl CHIDKEHUSI TeMIiepa-
TYPHBIX HaIIPSKEHUH.

19. Ten1000MEHHUKH TIOJTYKECTKOTO TUIA C KOMIIEHCATOpOM B Kopryce mapku TK; ¢
riuOkoii MeMOpaHoi B TpyOHOU pemieTke; ¢ M30rHYThIMH TpyOkamu. [Ipunnun neicTsus,
001acTh IPUMEHEHHSI, TOCTOMHCTBA M HEJOCTATKU Pa3IMYHbIX TUIIOB KOMIIEHCATOPOB.

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

21. TemmooOMEHHUK ¢ BHYTpEHHEH IaBatomeid roiokoit mapku TII. YcrpoiicTso,
MPUHIUII JEHCTBUS, TOCTOMHCTBA U HEJJOCTATKU PA3JIMYHbIX BAPUAHTOB KOHCTPYKIIUH T1a-
BAIOIIEH T'OJIOBKH.

Kpurepun ouenku pedeparon:

MaxkcuMalibHOe YUCJI0 0aJ110B — 8 6AJJIOB — BBICTABIISIETCSI TIPETIOAaBaTelieM MPU
MIOJTHOLICHHOM PacCKPBITUU TEMBI B X0JI€ CBOETO BBICTYIIJICHHUS 110 3aJjaHHOM Teme pedepara,
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
CTETEeHU PACKPBITHS TEMBI B X0JI€ CBOETO BBICTYILJICHUS, IPUBEIACHUN HEUCTKUX 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 oOpa3oBaHusi Poccuiickoit @enepanuu
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JK3aMeHAIMOHHLIN Omier Nel
muciniuiiae  b1.B.10 «Mammues! ¥ anmapaTtsl XUMAYECKHUX IIPOU3BOICTB.

Hactp 1»
(HamMEHOBaHWE TUCIIUTIINHBI )

1. | [TokazaTenu, onpeenstonue rupoJMHAMUKy TTOTOKOB Ha TapeiKke: JUana3oH YCTOMYMBOM 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 IIpOCTPAaHCTBEC KO)KYXOTPY6‘18.TBIX TEII000MEHHH-
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 ¥ CMECHUTENEN

CocTaBHUTEND: .& HN.H. Mangies

JK3aMEHAIIHOHHLIN OuJieT Ne 2

1. | KonnmaukoBbie 6apO0oTakHbIE TAPENKH. Y CTPOMCTBO, IPUHIIMII ACHCTBUS U PEKUMBI pabOTHI Kal-
CYJIbHBIX KOJITAYKOB, BBIOOP ONTUMAIILHOTO peXuMa. Tapeku ¢ xKeao04aThIMU KOJauyKaMu, UX
CpPaBHUTEIbHAS XapAKTEPUCTHKA

2. | Ha3naueHue, MECTO U pOJIb PEAKTOPOB B XUMUYECKOH TeXHOIOTUU. OCHOBHBIE OTIMYHS PEaKTO-
POB OT IPYTUX TUIOB TEIJIO- U MaCCOOOMEHHBIX alnapaToB

3. | TemnepaTypHble HaNIPSKEHUS B KOKYXOTPYOUaThIX TEII00OMEHHUKaX. [IpHunHbl BOSHUKHOBE-
HUS U METOJIbl KOMIIEHCALlUU TeMIEPAaTypHBIX AedopMaluil B TEMJI000OMEHHHUKAX KECTKOTr0, 1Mo-
JIy’)KECTKOTO U HEKECTKOTO TUIIOB




JK3aMeHAIIHOHHLIN OnJieT Ne 3

Tapenka u3 S-oo6paszubix smemeHToB (Uniflux), ee ycrpoiicTBO, MPUHIIMI AEHCTBHSI, OCHOBHBIC
HOKa3aTeld, MPEUMYIIEeCTBA U HeJocTaTku. KoMOMHIpOBaHHAs Tapeika 13 S-00pa3HbIX JJIEMEH-
TOB ¢ OTOOWHHUKAMH

TpeboBaHusi, MpeAbABIIEMbIE K COCIMHEHHIO TPYO ¢ TpyOHOH pemieTkoil. MeTonbl pa3Bajib-
LIOBKH: B TJIaJIKUX OTBEPCTHUSIX U OTBEPCTUAX C KaHaBKaMu. O0JIacTh MPUMEHEHMsI, JOCTOUHCTBA
Y HEJJOCTATKHU

OcHOBHBIE MTOKa3aTeN XUMHUYECKUX peaklUid B 3aBUCUMOCTH OT ME€XaHU3Ma, Crocoda Bo30yx-
neHus, Ha30BBIX U TEIJIOBBIX XapaKTepUCTHK. [{uddy3NOHHBIN U KHHETUYECKHE PEKUMBI ITPOTE-
KaHUA peaKkuui

DK3aMeHAIMOHHBIN 0ujeT Ned

CuTyateie TapenikH (C MepeIruBaMu), X YCTPOHCTBO, IPUHIUI pabOTHl, OCHOBHBIE ITOKA3aTEIH.
JlocTouHncTBa u HeoctaTku. KoMOMHUpOBaHHAs KOJIAYKOBO-CUTYATas Tapeika Becra

TpeboBaHus, MpeABABISIEMbIE K pa3MEIIEHUIO TPyO B TPYOHBIX pemIeTKax KOXKyXOTpyOdaTbix
TEII000OMEHHUKOB. THIOBBIE CXEMBbl Pa3MELIeHUs, UX MPEUMYILECTBa U HEJOCTaTKH, 00JacThb
IIPUMEHEHUS

ITonsiTHE O CKOPOCTH XUMHUYECKON peaku. Y paBHEHHE CKOPOCTH TOMOT€HHOM U T€TEPOTr€HHON
peakuuid. CTeXMOMETPUUYECKUI 1 KHHETHUYECKHI nopsaaku peakuuid. uddepenunansHoe ypas-
HEHHE CKOPOCTH PEaKIUU

DK3aMeHAIIHOHHBIN OnJyieT Ne 5

Crpyiinble Tapenku. Y CTpOHCTBO, IPUHLIUIT ACUCTBUS, CPABHUTENBHBIE MOKAa3aTeNu CTPYHHBIX
TapeJIoK: SI3bIYKOBBIX; apOYHBIX; TUIACTUHYATHIX;, U3 MPOCCUYHO-BBITSKHBIX JTUCTOB C OTOOMHH-
kamu. [IpenmyniecTBa u He1OCTaTKH, 00JIACTH MPUMEHEHUS

KoHCTpyKIlMsS OCHOBHBIX y3JI0B KOXKYXOTPYOUaThIX TEMIOOOMEHHUKOB: KOXKYX M TPYOHBIH Imy-
YOK, PEKOMEHAIUH 10 UX BbIOOPY. MeToabl UHTeHCU(pUKAIINK TeTuIooOMeHa B TpyOkax. Opeo-

peHHbIe TPyOKH

[Ipouieccyl MaccooOMeHa B XUMHUYECKOHM TeXHONOTHH. CyIIHOCTh U BUABI MPOIIECCOB Maccoo0-
MeHa. OcHOBHOE ypaBHeHHE Macconepenayn. Kiaccugukanns MaccooOOMEHHBIX anmnapaToB

DK3aMeHAIIHOHHLIN OmJieT 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 Puibaa. O01acTh MpUMEHEHHs, TOCTOMHCTBA U HEJI0-
cTaTKu. MeTtobl noBbIeHus 3¢ (HEeKTUBHOCTH TerooOMeHa B Tpyokax dumnbaa

ArnmapatypHoe oopMieHre TIpoliecca peKTU(GUKAIIUN: TTOTHAS ¥ HEeToaHas (yKpervisiomas 1
MCYEPIBIBAIOIIAs) PEKTU(DUKAIIMOHHBIE KOJTOHHBL. O0IacTh MPUMEHEHUS], CPAaBHUTEIHHBIE TTOKA-
3arenu

IK3aMeHALMOHHBIH OuJieT Ne 7




Knamannele Tapenku: 0cOOEHHOCTH KOHCTPYKLIMHU; PEKUMBI PaOOThI; CpaBHUTEIbHBIE ITOKa3a-
Tenu; obnacte npuMeHeHus. KinamanHas OajacTHas M oKalrO3MHHO-KJIAlaHHAs Tapeiku, X

NnpeuMynicCTBa 1 HCJOCTATKHU

ArnmapaTtypHoe opopMIIeHHE TpoIiecca PeKTH(PHUKALUU: POCTasi U CIOXKHAs PEKTU()UKALMOH-
HBI€ KOJIOHHBI JUIsl pa3/ieJeHnsi OMHApHBIX M1 MHOTOKOMITOHEHTHBIX cMecell. O0macTh mpuMeHe-
HUs, CPABHUTCIIBHBIC ITOKA3aTCIIN

Peaktop uaecansHoro BeitecHeHus (PYIB). ['mapaBandeckuii pexxum U H3MEHEHHUE
MapaMeTPOB B UAECATBHOW MOJIEJIN U PEATILHOM alllapaTe BEITECHEHUS

DJK3aMeHAILMOHHBIN OuJieT Ne 8

[Tpornecc pekTUUKAIH, CYITHOCTh U 00JIaCTh pUMeHeHHus. CXeMBbI IPOBeIeHHs peKTU(HUKAUU
OMHApHBIX U MHOTOKOMIIOHEHTHBIX CMECEeH. Y paBHEHHs MaTepHaIbHOro OajgaHca Mmpolecca peK-
TUDUKAIHH.

TapenbuaTble KOJIOHHBI, UX YCTPONHCTBO, IPUHLIUI padoThl. [lokazaTenu, onpenenstonie reomer-
pHYECKHE pa3Mephl TApEIbUaThIX KOJOHH: MPOU3BOIUTENBHOCTD; 3((HEKTUBHOCTE (KII); MEXKTa-
penbuaToe paccTOSHUE; YHOC KUIKOCTH

Knaccugukaius peakTopoB 10 TEIIIOBOMY PEXUMY, CIIOCO0aM MoJIBOIA TeILIa, CIIOco0y paboTHl,
arperaTHOMy COCTOSIHUIO BEIIECTB, [0 KOHCTPYKTHUBHBIM MTPU3HAKAM

IK3aMeHANMOHHBIN OujteT Ne 9

Tapenku ¢ 1BymMs 30HAMH KOHTaKTa. Y CTPOMCTBO, IPUHIMIT AEHCTBHS, OCHOBHBIE ITOKa3aTelH,
JIOCTOMHCTBA M HEJOCTaTKU Tapesiok ¢ xeno0yarbiMu (M) U HUIMHIPOKOHUYECKUMU NIEPEITH-
Bamu (Yexona)

TernnooOMeHHUK ¢ BHYTpeHHEH I1aBatomiei ronoskoi mapku TII. YerpoiictBo, npuHuumn aei-
CTBUS, JOCTOMHCTBA M HEJOCTATKM PA3JINYHBIX KOHCTPYKLUH IUIABAIOIIEH T'OJIOBKU: C JIBYMS
pa3pe3HbIMU KOJIbIIAMU; C HAKUJIHBIM (uiaHieM (cTpyOIHoN) Thna AJko

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

IK3aMeHAHOHHBIN OuiteT Nel(

JuanazoH ycroifuuBoil paboThl Tapenok. Ero BiausHue Ha paboTy KoJOHHBL Pacnonoxute
M3BECTHBIE TAPENIKU 10 MEpe yBeIMUYeHUs (WM YMEHbILIEHHs) Juana3oHa YCTOWYUBOM pa-
60THI

Temnooomennuku ¢ U-o0pasHeiMu TpyOkamu tuna TY. YcTpoicTBO, NPUHIMI AEHCTBUSA,
OCHOBHBIE NTOKa3aTenu. JIoOCTOMHCTBA U HeJIOCTAaTKU, 00J1aCTh PUMEHEHUS

Peaktop uneansHoro cmemenus (PYC). ['mapaBnnyeckue pexxuMbl 1 U3MEHEHHE TapaMeT-
POB B MJEaJIbHOM MOJEIN U PEAIBHOM almapare cMelIeHusl. MHOrokackaJHblli peakTop C
MEIIAIKOMN




IK3aMeHAMOHHBIN OujteT Ne 11

[TpssMoTOUHBIE TapeiKu: TpyOUaThle; ¢ 3aBUXPUTENIAMU (BUXPEBBIE); C CEKLIUOHUPOBAHUEM I10-
TOKOB (A3u3oBa) IlpuHuun aeicTBusl, cpaBHUTENBHbIE 10KA3aTENU, IPEUMYILECTBA U HENO-
CTAaTKH

Haznauenue u BUIbI IEPErOPOJIOK B MEKTPYOHOM IMPOCTPAHCTBE KOKYXOTPYOUATOTO TEILI000-
MeHHHKaA. CriocoObl pa3MelIeHus, JOCTOMHCTBA U HEJOCTAaTKU Pa3IMUHbIX KOHCTPYKIMH mepe-
rOpPOJOK

PeakTop nneansHoro BeitecHenus (PUB). 'mapaBiandeckuii pexxuM 1 U3MEHEHHE TTapaMeTpOB
B UJICATILHOM MOJIEIN U peaIbHOM anmnapare BHITECHEHUS

IK3aMEeHAIMOHHBIN OujieT Ne 12

[lepenuBHbIe ycTpoiicTBa Tapenok. HasHaueHnue, TpeOoBaHUs, MPEABSABISEMbIE K TIEPEIBaM.
Knaccugukarus nepenuBoB. Y CTpOHCTBO, MPUHLIUI ACHCTBUS JIEMEHTOB MEPEIUBOB: IPHEM-
HBII KapMaH, CJIMBHAs IJIaHKa

TennooO0MeHHUKH MOITY>KECTKOr0 THUIIA ¢ KOMIIEHCATOPOM B Kopiryce Mapku TK u ¢ u30ruyTeiMu
(BUTBIMH) TpyOKaMu. Y CTPOICTBO, IPUHIIMII ACHCTBHS, 00JIACTh IPUMEHEHHUS, TOCTOUHCTBA U
HEJOCTATKU Pa3IM4HbIX TUIIOB KOMIICHCATOPOB

KoHCTpyKIIMyM KUIKOCTHBIX peakTOpoB. OCHOBHBIE XapaKTEPUCTUKH, HA3HAYEHHUE DJIEMEHTOB,
0COOEHHOCTH KOHCTPYKIIMH €MKOCTHBIX (KyOOBBIX) pEaKTOPOB

JIK3aMeHANMOHHBIN Ouster Ne 13

[lepenuBHbIe ycTpoiicTBa Tapenok. HasHaueHnue, TpeOGoBaHuUs, MpEAbSIBIIEMbIE K MIEpEeUBaM,
Kkyaccuukanus. Y CTpoMCTBO U MPUHITUIT JEHCTBUS OCHOBHBIX 2JIEMEHTOB TIEPEITNBOB

TennooOMeHHUKH KeCTKOM KOHCTpyKuuu Mapku TH. YcrpoiicTBo, mpuHUIUI JeicTBus, 00-
JIACTh NpUMEHEHUs. JIOCTOMHCTBA U HEJJOCTATKM.

Ha3HaueHue nepeMemmBarommx yCTpOMCTB B p€akTopax. ¥ CTPOMCTBO, OCHOBHBIE
XapaKTEPUCTHKH, 00IaCTh MPUMEHEHHSI PA3IMYHBIX BUJIOB MEXaHUYECKUX MEIlla-
JIOK U CMECUTENEN

DK3aMeHAIIMOHHLIN OmiieT Neld

FI/I,Z[paBJ'II/ILICCKOC COIIPOTUBJICHUC TAPCIIKHU, €TO BJIUAHUC HA paGOTy KOJOHHEI. PacdeT cocras-
JIAIOIUX TUAPABIUYCCKOTIO COITPOTUBIICHHUSA, ITYTU CHUIXKCHUA. Pacnonoxute n3BectHniec Bam Ta-
PCIKHU 1TO MEPC YBCINYCHUA (I/IJ'II/I YMCHLI_HCHI/ISI) TUAPABINYCCKOI'0 COIIPOTHUBIICHUS

TemnepaTypHble HaPSDKEHUS B KOXKYXOTPYOUaThIX TeriooOMeHHUKax. [IpuynHbl BO3HUKHO-
BEHUS U METOJIbl KOMIICHCAIIUN TeMIIepaTypHBIX Ae(opMaruii B TEII0O0OMEHHUKAX KECTKOTO,
TTOJIY’KECTKOTO M HEKECTKOT'O THIIOB

[lepepacnpenenuTenbHble YCTPONUCTBA ISl )KUJKOCTH B HACAJOUHBIX KoJIoHHaX. Ha3HaueHue,
YCTPOWCTBO U BUBI TIEPEPACTIPECTUTEIBHBIX TapeIoK. Pazmudnabie criocoObl YKIAIKA HACAIOK
B KOJIOHHE




IK3aMeHAHOHHBIN OujieT Ne 15

OrnopHbIe YCTpOMCTBA 1O Hacaaky. HaznaueHue u npeapsaBiasieMble TpeOoBaHus K HUM. KoH-
CTPYKTHBHOC HCIIOJHCHHUC OIMOPHBIX PCHICTOK HACAJOYHBIX KOJIOHH, UX JOCTOMHCTBA U HCOO-

CTaTKH

KoxxyxoTpyOuaTsie TeINIOOOMEHHUKHU. Y CTPOMCTBO, MPUHIIMIT IEHCTBHSL, 00JIaCTh IPUMEHEHUS,
OCHOBHBIE IT0Ka3aTesu. MapKUpoBKa KOXKYXOTpyOUaThIX TEMII00OMEHHUKOB

PeakTop uaeanbnoro cmemenus (PUC). ['mapaBnnyeckue pexkxuMbl 1 K3MEHEHHE ITapaMeTPOB B
UJICAIbHOW MOJIENIM U pealbHOM ammapare cMemeHns. MHOrOKacKaHbIi peakTop ¢ MEIIAJIKOU

IK3aMeHANNOHHBIN OujteT Nelb

PacnipenenurensHbie yeTpoiicTBa (OPOCUTENH) IS dKUAKOCTH B HACAIOUHBIX KOJIOHHAX. Tpebo-
BaHMSI K paclpeAesIUTeIsIM KUIKOCTU. Buasl opocurteneit, ux cpaBHUTENbHAS XapaKTEPUCTHKA,
00JacTb MPUMEHEHHUS

Hasnauenue u tpeboBaHus, NpeabsaBiIsieMble K TEIUI00OMEHHON anmnaparype. Knaccudukanus
TEII00OMEHHUKOB 10 Pa3IMYHbIM IPU3HAKAM

[Tpornecc pekTuduKanuu, CyIHOCTb M CXeMa MpoBeieHns. VICX0aHbIE U 11eIeBhIe TIPOTYKTHI PEK-
TU(UKAMOHHON KOJOHHBI. Ha3HaueHne OCHOBHBIX 3IEMEHTOB PEKTU(UKAIIMOHHON YCTAaHOBKH.
CpaBHeHHE peKTU(DUKAIH C IPYTUMH MacCOOOMEHHBIMH IPOILIECCAMH PA3/ICICHU S

IK3aMeHAIMOHHBIN OujieT Ne 17

OddexruBnocts (KIIJ[) Tapenku. Ousnyeckuii cMbIc, MeTOAUKa onpenencHus. [Tapamerpsl,
BIMsIOIIME HA 3P (GEKTUBHOCTD. Pacnonokure U3BECTHBI TapelKu MO Mepe yBeIHueHHs (MIn
YMEHbILIEHUs) 3P PEKTUBHOCTH

Bunel Hacanok, TpeOoBaHus, NpeabsBisieMble K HUM. OCHOBHBIE [TOKa3aTean Hacagok. [Jocto-
MHCTBA U HEJJOCTATKH, 00JIACTh PUMEHEHHSI PETYJISIPHBIX U HEPETyIPHBIX HacagoK. PexoMeH-
JaIMK 110 BBIOOPY HacaJo0K

CrninpasibHble TETIO0OOMEHHUKH C TUIOCKOM MOBEPXHOCTBIO TEINIOOOMEHA. Y CTPOUCTBO, PHUH-
LU 1EHCTBHSL, TOCTOMHCTBA M HeocTaTku. O01acTh NIPUMEHEHHUs], CPaBHUTEIbHBIE TOKA3aTeIH

DK3aMeHANMOHHBIN Oujier Ne 18

Paznenenne cmeceit MeTooM neperoHku. OU3nyecKnue OCHOBBI MPOIECCA, CXEMaA MPOBEACHUS,
ucrnonp3yemas anmnaparypa. O061actb mpuMeHEHUs!, JOCTOMHCTBA M HEJIOCTATKU, IMyTH yIydllle-
HU KaYeCTBa paSJIeJ'IeHI/ISI HpO)IYKTOB

Y CTpoiCTBO, MPUHIINT ICUCTBHUS, OCHOBHBIC DJIEMEHTHI HACAJJOUYHBIX KOJIOHH. PeXuMbI paboThI
HACaJIOK, BEIOOP OMTUMAILHOTO PeXKIMa

[InacTHYaThIE TEIIOOOMEHHUKH C IIOCKOM MMOBCPXHOCTHIO TEIUI00OMEHa. yCTpOﬁCTBO, IMpuH-
OUII )Iel\/'ICTBI/IS[, JOCTOMHCTBA U HEJOCTATKH. Oo0nacTn IMPUMCEHCHU A, CPABHHUTCJIIBHBIC ITOKA3aTCIIN




IK3aMeHAMOHHBIN OusteT Ne 19

1. | CymHOCTb ¥ pa3HOBUAHOCTH TIpoliecca abcopOiuu: pusmdeckas u xemocopOuus. Cxema npose-
JIEHUS TIpoliecca abcopOmu, ero mMpeuMyIecTBa u HeaocTaTku. KomOuHmpoBaHHas abcopOiu-
oHHO-oTHapHas koioHHa (AOK)

2. | CiocoObI TermIooOMeHa B peakTopax. Y CTpOWCTBO, MPUHIIMIT JEHCTBHS, 00JIaCTh MPUMEHEHHS,
JIOCTOMHCTBA M HEJIOCTATKU BHYTPEHHHMX M BHEITHUX TEINIOOOMEHHBIX YCTPOWCTB B PEaKTOpax

3. | Temno0OMEHHHKH MOTYKECTKOTO TUIIA ¢ KOMIIEHCATOPOM B Kopryce Mapku TK ¥ ¢ M30THYTBIMH
(BUTBHIMHU) TpyOKamMu. Y CTPONUCTBO, MPUHIUI ACUCTBUSA, 00JIaCTh MPUMEHEHUSs, JOCTOUHCTBA U
HEJOCTaTKU PA3JINYHBIX TUIIOB KOMIIEHCATOPOB

IK3aMeHAMOHHBIH Omier Ne 20

1. | I'paaueHT )XUAKOCTU HA Tapeike. [[puynHbI MOSBIEHUS U NOCIEACTBUS OT NEHCTBUS IpaueHTa
XKHUJIKOCTH Ha pabOTy KOJOHHBL. MeTOo/1bl yCTpaHEHUs rpajieHTa. MHOTOIOTOYHbIE TapEJIKH

2. | TenmnooOMeHHHMKH ¢ BHYTPEHHEH Tu1aBaromiei ronoBkoi Tuna TII: ¢ 0ObIaHBIM (IIaHIIEBBIM CO-
€/IMHEHNEM; C HAaKUJHbBIM (pJ1aHLIeM M pa3pe3HbIM KOJIBLOM. VX yCTpoHCTBO, IPUHIIMII ACHCTBUS,
JIOCTOMHCTBA U HEJIOCTATKH

3. | SIBneHue «cyxoro KoHycay (mpucteHoyHOro 3eKTa) B HaCaAOYHBIX KOJIOHHAX. [IpuduHbI mo-
SIBJICHHS, €TO BIIMSHUE HA paOOTy KOJIOHHBI, TPAKTUYECKHUE MPUEMbI yCTPAHEHUS.

1. Kputepun oueHKH 3K3aMeHa B 0ajliax

CTyaeHT 1onmycKaeTcss K M-TOTOBOMY 9K3aMEHY B CITydae BBITIOJIHEHHS UM BCETO yuel-
HOTO TUIaHa MO JAWCIUIUIMHE, BBIMOJHEHUS U CAA4M MPAKTHYECKUX 3aHATHM U JabopaTop-
HBIX paboT, a TaKKe KOHTPOJIBHBIX PaboT A 3a04HOM hopmMbl 0OyueHus. B cinyyae Hanu-
YHsl aKaJeMUYECKON 3aJI0JDKEHHOCTH M MPOIYCKOB Y4EOHBIX 3aHSATHUH IO JUCITUIUIMHE,
CTYJICHT JIOJDKEH 0TpadOoTaTh MPOMYIIEHHBIC 3aHATHS B (DOpMax, MpeIyI0KEHHBIX MPEno/ia-
BaTeJIeM U MPEJICTABICHHON B pabouel mporpamMme JTUCIUTUITHHBL.

Ha sx3ameHe cTyneHTy npeasiaraeTcsi yTBEpKISHHBIN 3aBeAyromumM kadeapoit ou-
JIET, OOBIYHO BBHIOMPAEMBIM UM CaMOCTOSITEIbHO, KOTOPBIH COCTOUT TPEX TECOPETUUECKHUX
BompocoB. [locie oTBeTa cTyIeHTY MOTYT OBITh 3aJ]aHbI JOTIOJHUTEIbHBIC YTOUHSIOIINE BO-
MPOCHI, TPEOYIOIINE KPaTKOro OTBeTa. JlOMOIHUTETbHBIE BOIIPOCHI, KaK MPaBUIIO, 3aJaI0TCS
B CJTy4ae HETOJIHBIX OTBETOB U HYXXHBI JIsl 00Jiee aJleKBaTHOTO OIICHHUBAHUS OTBETOB.

Jnst momyyenust uToroBoit arrectauuu no aucuuiimae b1.B.10 «MamvHbl v anmna-
paThl XMMHYECKHUX MPOU3BOJCTB. YacTh 1», 00ydaromuiics, B COOTBETCTBUH ¢ OaTbHO-PEii-
TUHTOBOM cucteMoit oreHok HXTU, nmomxkeH HaOparth Ha dK3amMeHe CymMMmy OayioB Ha
ypoBHE OT 24 (MUHUMAabHBINA YpOBeHb) 10 40 dannoe (MakcUMalbHbII ypoBeHb). OLIEHKY
B 0ajiax BBICTABIISET BEAYIIUI MTPENoiaBaTelb JUCIIUIUIMHBI C YI€TOM OTBETOB Ha BCE BO-
IPOCHI K3aMeHaIMOHHOTOo ouieTa. CTyIeHT, MOMyYUBIIHHA Ha dK3aMeHe menee 24 6annos,
CUUTACTCSl He ammecmosannplm (He CAABIINM HK3aMEH) MO AUCHUILIIMHE, BHE 3aBUCHMO-
CTH OT CYMMBI OaJIJIOB TEKYIIETO W 3K3aMEHAIMOHHOTO perTuHra. CyMMapHBIi dK3aMeHa-
[IUOHHBINA PEUTHHT OIMpeIeNsieTcsl CcpeiHee apuMeTHuecKkoe OT TPeX OTBETOB Ha BOIIPOCHI
AK3aMEHAIMOHHOro Ouera.

2. Kpumepuu OUCHKU YCMHbBIX OMEEmMo6 Ha IK3aMeHe



YcTHBIE OTBETHI 00YYaIOUINXCS OLEHUBAIOTCS MTPENOJaBaTeIeM B YEThIpeX0aIbHOM
CHCTEME Ha OIEHKU «OTJIuIHO» (35 — 40 Oamior), «xopomoy» (30 — 34 Gaia), «ymoBJe-
TBOPUTENbHO» (24 — 29 6aijioB) U «HeyaoBJeTBOpuTEabLHO» (0 — 23 Gama).

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

OTBeT OlLIEHUBAETCS HA «OTJIHMYHO», €CITU 00YyUaIOIIUICS:
MOJTHOCTBIO PACKPBUI COAEpKaHNE MaTepraia B 00beMe, MPeyCMOTPEHHOM paboueii mpo-
rpaMMOii; U3JI0KUIJI MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO MCIIOJIB3YsI OOIENPUHSITYIO TEp-
MUHOJIOTUIO, ¥ CHUMBOJIMKY, B OIpEIEJICHHON JIOTMYeCKOW IOCieI0BaTelbHOCTH; Mpa-
BUJILHO BBITIOJTHWII BCE YEPTEXKH, PUCYHKH, CXEMbI U TpadUKH, COMYTCTBYIONTUE BOIIPOCY
ousnera; mokaszan yMeHHe WUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH TPUMEPAMH, TIPOJAECMOH-
CTPUPOBAJ 3HAHHE TEOPUM paHEe M3YyUYEHHBIX TEM U JUCUHUILUINH, MOJTHYI0 c(OpMUpPOBAH-
HOCTb UCTIOJIb3yEMBIX TIPH OTBETE YMEHUH U HABBIKOB; OTBEUYA CAMOCTOATEILHO, O€3 HaBO-
JSIIIAX BOMPOCOB TPETOJABATENs, JOMYCTHII OJHY — JBE HETOYHOCTH IPH OCBEIICHHUH
BTOPOCTETNIEHHBIX BOIPOCOB UJIU B BHIKJIAIKaX, KOTOPbIE OTBEYAIOUINH JIETKO UCIIPABUI T10-
CcJie 3aMeyaHus MpenoiaBaress.

2.2. Kpumepuu ouenxu «xopouoy (30 — 34 6asios):

OTBeT OIIECHUBAETCS HA «XOPOIIO0», €CITU YAOBIETBOPSIET B OCHOBHOM Ha TPEOOBAHMUS
Ha OLIEHKY «OTJIMYHOY», HO TIPU ATOM UMEET HEKOTOPbhIE M3 HEIOCTATKOB: NPU U3II0KEHUU
MaTepuaja J0NyleHbl HeOOobIINe MPOOEbl, HE UCKA3UBIINE COEPKAHUE OTBETA; JI0IY-
IICHBI OJIUH — JIBA HEJI0YETa MIPU OCBEIIEHUH OCHOBHOTO COJACP>KaHUS OTBETA, UCTIPABJICH-
HBIE TI0CTIE 3aMEUaHusl PENo/IaBaTes; TOMyIleHa OIuOKa 1 0oJiee IBYX HE0UETOB, IPU
OCBEIIICHUU BTOPOCTENIEHHBIX BOIMPOCOB MJIM B BBIKIIAJIKAX, JIETKO UCIIPABICHHBIE OTBEUYAIO-
MM T10CJI€ 3aMEYaHUs IPENoIaBaTesl.

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

OTBeT OlleHMBAETCA MPENOJaBaTeieM Ha «YAOBJETBOPUTEIbHO» B CIEAYIOIINX
CIIy4asiX: HEIOJHO PacKphITO COJEp)KaHME MaTepuana (CoAepKaHue U3J0KEHO (parMeH-
TapHO, HE BCErJa MOCIeA0BATEIbHO), HO MMOKa3aHo ollee MOHMMaHUe BOIpoca U Mpojie-
MOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE /ISl yCBOCHHUS MPOTPAMMHOTO MaTepHaia; UMeICh
3aTpyIHEHUS] WIN JOMYIIEHbI OMIMOKHA B ONPECICHUH TEPMUHOJIOTHH JUCITUTUIUHEI, Yep-
TeXax, CXeMax, BbIKJIaJIKaX, UCTIPABJIECHHBIX MOCJIE HECKOJIbKUX HaBOSILIKX BOIIPOCOB Ipe-
M0J1aBaTeNsl; OTBEUAIOIUI HE CIIPABUIICSA C IPUMEHEHUEM TEOPUH B HOBOW CHUTYaIlUU MPHU
BBITIOTHEHUU TPAKTUYECKOTO 3aJaHusi, HO BBHIMOJHWI 3aJaHusl 00s3aTeNbHOTO YPOBHS
CJIOHOCTH MO JJAHHOM TeMe; MPHU JOCTATOYHOM 3HAHUU TEOPETUUYECKOT0 MaTepralla BbIsB-
JieHa HEJIOCTaTOYHAasi CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUHN U HABBIKOB.

OrneHka «Hey10BJaeTBOpUTEIbHO» (0 — 23 Gasuia) CTaBUTCS B CIEYIONIUX CIIyJasix:
HE PAacKpbITO OCHOBHOE COJIEpP)KaHUE MaTepuaja; OOHapyKeHO He3HaHHE O0Yy4aroluMCs
Oomplnelt niu HanboJiee BaXKHOM 4acTH yueOHOTO MaTepuana; JOMyIIeHbl OITUOKU B OTpe-
JIEJICHUH TTOHSATHH, IPU UCTIOIB30BaHUN TEPMHUHOJIOTUU JUCIUTIINHBI, B PUCYHKaX, CXeMax
Wi rpauKax, B BBIKJIAJIKaX, KOTOPbIE HE MCIPABIEHBI MOCIE HECKOJIbKIX HABOISIINX
BONPOCOB MNpernoaasatenis, MeHee 60% o0beMa yueOHOro Matepuana.

MuHucTepCTBO HAYKH U BhICIIEro oOpa3oBaHusi Poccuiickoit @enepanuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puuran)
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KOMILIEKT 3AJJAHUHA 1JI51 KOHTPOJIbHOM PABOTHI

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

BOJICTB. 1 9acTby
(HamMEHOBaHWE JTUCIIUTIIMHBI )

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 TeOpeTHUECKO MOJrOTOBKH MEpe]] BHIIOJHEHUEM Jlabopa-
TOPHBIX U NPAKTUYECKUX 3aHATUN U JUIS CAAYM dK3aMeHa MO JUCLHUILINHE.

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

1.1. PexomeHnianuu no BbI00PY BAPHAHTOB 3a]aHUIl KOHTPOJIbHOW PadoThl

BapuaHT KOHTpOJIBHOTO 3a/laHus BBIOMpAETCA MO HayajdbHOW OykBe (haMUIIUU CTY-
JIEHTa U TIocieTHel udpe HoMepa 3a4€THOU KHIKKH (Trdpa), KOTOPHIN 32 HUM 3aKpETICH
(B cootBercTBUU ¢ Tabmn. 1). Hampumep, pamunust MBanos [LI1., mmdp 212434. B Tabdmn. 1
Ha nepeceueHun cTpoku «M» co cTonbiom «4» HaXOJUM BapuaHT KOHTPOJBHOTO 3a/laHus
— 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 1mo 16 BapuaHTy 3a/1aHusl CIENyeT JaTh OTBETHl HA TEOPETUUECKHE
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 Ta0. 3 u 4 pazzaena 3 1aHHOUN 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 TeopeTnuecKkux BOIMPOCOB M 32124 K KOHTPOJIbHOI padoTe
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 peakmopol u annapamul 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 GU3NIEeCKUX (TEII0- 1 MaCCOOOMEHHBIX U TUIPOIUHAMHU-
YeCKUX U Jp.) HPOIECCOB OT TpeOOBaHUN PEAKIMOHHOTO TMpolecca W KOHCTPYKLUN
PEaKkTopOB.

2. Kiaccudukanus peakTopoB: 110 TEIUIOBOMY PEKHUMY, CIIOCO0Y pabOThI, METOTY TEI-
J000MeHa, HallPaBJICHUIO U PEKUMY TEUEHHUS! PEareHTOB, UX arperaTHOMY COCTOSIHHIO. Xa-
pakTepHble MPU3HAKHU PEAKTOPOB MEPUOJUUECKOTO U HETIPEPHIBHOTO ACHCTBUS.

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

4. DieMeHThl KHHETHUKH XUMUYECKUX PEeaKIuil: MOPSIOK PeaKkiuu, BIUSIHUE TeMIepa-
TYpbI HA CKOPOCTh XUMUYECKUX peakluii. Y paBHeHUE AppeHuyca.

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: pEaKTOPHI IJIsl IPOBEACHUS TOMOT€HHBIX JKHU/I-
KOCTHBIX M 3MYJIbCHOHHBIX peakuuil. KoHCTpykTHBHOE 0opMIiIeHHE, YCIOBUE UX PAOOTHI.

7. Ammapatbl JUIsi TOMOT€HHBIX PEaKIIHii: epeMEeNInBaoIIue YCTPOUCTBA, KOHCTPYK-
[IUU TEIUIOOOMEHHBIX YCTPOMCTB B 3aBUCUMOCTH OT 00beMa peakTopa U BETUYHHBI TEILJI0-
Boro 3 dekra.

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

9. Peaxtops! uaeansHoro BeiTecHenus (PUB): onpenenenue BpeMenu peakuuu u 00b-
eMa TpyOuyaToro peakropa Jijisl yCIOBHH UealbHOTO BEITECHEHUS (PeaKIMy EPBOT0O U BTO-
POTO MOPSIKOB).

10. Cek1MOHHBIE peakTOPbl UCANTBHOIO CMEIIEHUS: ONPEeIIeHNEe BPEMEHH PEaKuu U
00BbeMa CEeKIIMOHHOTO peakTopa AJIsl YCIOBUH HAeaIbHOI0 CMEIICHHUs (PeaKiysi IepBOro Mo-
pAaKa).

11. CpaBHeHue peakTOpOB € pa3IMYHBIMU THIPOIMHAMUYECKUMHU PEKUMAMU: PEAKTOPHI
UJeabHOTO cMellleHUs (KyOOBbIe peakTOpbl), PEaKTOPhI HICATBHOIO BEITECHEHUSI (TpyOUa-
ThIE PEAKTOPHI) U MHOTOCEKIIMOHHBIE PEAKTOPHI CMEIEHUs (PeaKluK MepBOro MOpsIKa).

12. Anmapatsl 11 TeTepOreHHBIX PEAKIIMA: Ta30KUAKOCTHBIE PEAKTOPhI, 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 BELIECTBAMHU, OCHOBHBIE KOHCTPYKTHBHBIC TUIBL. [[laxTHBIE meun, razoreHepa-
TOPBI, Bpaujatouecs: 6apabaHHble IEUH, aNMapaThl C KUTSLIUM 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-KUAKOCTHBIX U SMYJIbCUOHHBIX PEAKIUH.

15. Annapatsl AJi1 reTeporeHHO-KaTaTUTHYECKUX PEAKIMA: peakTOphl IS Fa30BBIX 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, HEPTEXUMUIECKON 1 HedTemne-
pepabaThIBaromIel MPOMBIIUIEHHOCTH. DaKTOPHI, BAUSIONINE HA BEIOOP KOHCTPYKLIUHU TET-
noo6meHHHKOB. Kinaccudukanus TerniooOMeHHON annaparypsl.

17. KoxyxoTpyOuaTble TEIUIOOOMEHHBIE ammaparhl: TEMJIOOOMEHHHMKH C HETOJIBHIK-
HbIMH TpyOHBbIMU pemieTkamu (Tuna H), yerpoiicTBo, 001aCTh TPUMEHEHMS, OCHOBHBIE I1a-
paMeTpsl M pa3Mepshl.

18. KoxxyxoTpybuaTbie TEIJIO0OOMEHHBIC ammapaThl: TETUIOOOMEHHUKH C TeMIIepaTyp-
HBIM KOMIIEHCATOpOM Ha koxkyxe (Tuna K), ycTpoicTBO, XapakTeprucTriKa, OCHOBHbIE Tapa-
METPHI U pa3MEpHI.

19. KoxyxoTpybOuaTbie TETUIOOOMEHHBIE aNmapaThl: TEMJI000OMEHHHUKH C IJIaBaroIIeH ro-
noBkoit (tuna IT), ycTpoicTBO, XapakTepUCTHKa, OCHOBHBIE TAPAMETPHI U Pa3MepBhl.

20. KoxyxoTrpyOuaThie TEIUIOOOMEHHBIE amnmapathl: TerioooMeHHukn ¢ U-00pa3HbIMu
Tpybamu (Tuna Y), ycTpoHCTBO, 00JacTh MPUMEHEHUS, XapaKTEPUCTUKA, OCHOBHBIE IIapa-
METpBI ¥ pa3Mephl.

21. KoxxyxoTpyOuaTpie TEIUIOOOMEHHBIE anmapaThl: TEIIOOOMEHHHUK C TIJIaBaOIICH ro-
noskoii (tuna IT) u komnencatopom Ha Hell (tuna I1K), ycTpoiicTBo, 061acTh IpUMEHEHMS,
OCHOBHBIE TTApaMeTPhl U Pa3MeEPHI.

22. YCTpONCTBO M XapaKTEPUCTHKA PA3IMYHBIX TUIIOB KOXKYXOTPyOUaThIX TEIIOOOMEH-
HUKOB. DJIEMEHTHI KOXKYXOTpyOUaThIX ammaparoB: KOXKyX (KOpITyC), paclpeneauTelIbHbIe
KaMepbl, IEPEropoIKy, TEIUIO0OMEHHBIE TPYObI, TPYOHBIE PEIIETKH, IPOKIAIKH IS YILIOT-
HEHUS Pa3bEMOB.

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

24. [1nacTuHYATHIE TETNIOOOMEHHUKH. Y CTPOMCTBO M XapaKTePUCTHKA TaKUX alapaToB.
CxeMbl KOMIOHOBKH TUIACTHH. DJIEMEHTHI TEIJIOOOMEHHUKOB: IUIACTHHBI, MPOKJIAIKH,
Ha)KMMHBIC TUTHTHI X YCTPOUCTBA JIJIS COKATHSI TUIACTHH.

25. CrnmpanbHble TETNIOOOMEHHUKH. YCTPONCTBO M XapakTepucTuka armapaTtoB. Crio-
COOBI YIIOTHEHUS CIIUPAJIBHBIX KAHAJIOB C TOPLIOB, JIEMEHThI KOHCTPYKIMH, 007acTh IPU-
MEHEHHUS, JOCTONHCTBA M HEAOCTATKH.

26. TermooOMEHHUKH BO3JYITHOTO OXJQXKJACHHS, MX NMPEUMYIIECTBA M OCOOCHHOCTH
KOHCTPYKIIMH, 00JIaCTh IPUMEHEHHSI, yCTPOUCTBO U CPABHUTENbHbIE TOKA3ATEIH.

27. TernoOOMEHHUKH OPYTUX KOHCTPYKLMNA: TEIIIOOOMEHHUKH TUIA «TpyOa B TpyOe»,
OpPOCHUTENBHBIE TETJIOOOMEHHUKHU, TTOTPYKHBIE 3MEEBUKOBBIC TEIJIOOOMEHHUKHU, OJIOUHBIC
TEIUIOOOMEHHHKHU. Y CTPONCTBA, MPUHIIUIT pabOThI, 00IACTh MPUMEHEHHUS, UX TPEUMYIIIe-
CTBa U HEJOCTATKHU.

28. IlepcniekTuBHas TEIJIOOOMEHHAs anmnapaTypa: 0J0YHbIE TEIIO0OMEHHUKH, JIACTUH-
4aTo-CIUpPaIbHbIE, KOXKYXOTPyOUaTO-TUIaCTUHYATHIE, alllapaThl ¢ PTOPOILIACTOBBIMU TPYO-
KaMHU.

Pa3zoen 2 — xononuas maccoobmennas annapamypa.

29. CymHocTb nporieccoB abcopOiuu U pektudukanuu. [IoHsTHE 0 TAPOKUIKOCTHOM
paBHOBeCHH (KOHCTAHTHI (ha30BOr0 paBHOBECHS, KO (UIIMEHTHI pacpeaeneHus, Kodppu-
[IUEHTHI aKTUBHOCTH, OTHOCUTEIIbHAS JIETY4eCTh KOMIIOHEHTOB). MaTepuanbHble OalaHChl
a0COpPOIMOHHBIX U PEKTH(PHUKAIIMOHHBIX anmaparoB. [omHas 1 HEMOTHAS; TPOCTAs U CII0XK-
Hasi peKTU(UKALMOHHbBIE KOJOHHBI.

30. OcHOBHBIE 3Tanbl pacyeTa PeKTHU(PHUKAIMOHHBIX KOJOHH (T€XHOJIOTMYECKOTO, KOH-
CTPYKIIMOHHOTO, THPABINYECKOT0, MEXaHMYECKOTO). TeopeTnueckas u peajibHasi CTYIICHH
pasnenenus. OCHOBHBIC TPEOOBaHUS, MPEABABISEMBbIC K KOHTAKTHBIM YCTPOMCTBAM.

31. OcHOBHBIE XapaKTEPUCTUKH KOHTAKTHBIX YCTPOWUCTB: MPOU3BOAUTEIBHOCTD IO Ta3y
(mapy) ¥ KMIKOCTH, CKOPOCTH JBMKEHHS ra3a (Iapa) B pa3IMUHbIX CEUEHMSX ammnapara,



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

32. TapenpuaThie KOJOHHBI JJIS MPOIECCOB aOCOpOIMU U peKTUUKAIK. [IpuHIINAIIBI
YCTPOMCTBA U pabOTHI, THIPOIUHAMUICCKUE PEKUMBI, OCHOBHBIE XapaKTEPUCTUKH, BHIOOD
¥ IPOBEPKA MEKTAPETHYATOTO PACCTOSHUSI.

33. TapenbuaTbie KOJIOHHBL. bapOoTakHble KOHTAaKTHBIE YCTPOMNCTBA: KOJMAYKOBHIC,
CUTYAaThIe; U3 S-00pa3HbIX AMeMeHTOB. CTpyiHbIe (S3bIYKOBBIC, YelTyiuaThie, MIaCTHHYA-
ThIC), KJIAITAHHBIE TapeJIKh. MIX cpaBHUTEIbHAS XapaKTePUCTHKA, PEKOMEHIAITUH 110 BEIOOPY
TapesioK JJi MPOBEICHUS IPOIIECCOB MacCOOOMEHa.

34. KoHTaKkTHBIC YCTPOMCTBAa aOCOPOIIMOHHBIX W PEKTH(PUKAITMOHHBIX amnmapaToB Mpo-
BaJIbHOTrO THMA (0€3 nepennBHbIX YCTporcTB). [TpuHumn yctpoiictBa u padboTsl. OCHOBHBIE
XapakTepucTuku. KOHCTpYyKTUBHBIE 0COOCHHOCTH MPOBATBHBIX TAPEIOK: CUTYATHIX, PEIIeT-
YaThIX, MIENEBBIX U BOMHUCTHIX, KutTens. ComocTaBieHne NpoBalbHBIX TapesoK C mepe-
JMBHBIMH.

35. KoHTakTHBIE YCTPONCTBA C OJHOHAIIPABJICHHBIM JIBIDKCHHUEM (a3 B 30HEC 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,
MPSIMOTOYHASI C CEKITMOHUPOBAHUEM M COYIapEHUEM TTOTOKOB (A3HM30Ba), UX YCTPOUCTBO U
CpPaBHUTEIIbHbBIE XapaKTEPUCTHUKHU.

36. Hacagounsie wmaccooOMeHHbIe ammapaThl. OCHOBHBIE 3JEMEHTBI alapaToB:
HACaJIKW, PACHpPEICIUTENIH W TEePEepacHpeIeIUTENN KUIKOCTH, CEemapaTopbl, OMOpPHBIC
ycrpoiictBa. O6acTh MPUMEHEHUS, OCHOBHBIE XapaKTEPUCTUKHU, MPEUMYIIECTBA U HEJO-
CTaTKHU.

37. HacagouHble KOJIOHHBI JUIS MPOIIECCOB a0COPOIMU M peKTH(UKanuu. Pexxumsr pa-
OOTBI HAaCaIOYHBIX KOJIOHH. BBIOOp onTuManbHOTO peskuma. HeperysipHbie Hacaaku u3 Ko-
ney Pammra, ITanns; cegen bepns, Nutamnokc. Perynspasie Hacagku: HoptoHna, 3ynbuep,
Crpeitnak u ap. O6nacte NIpUMEHEHHs HACAI0K Pa3TUYHbBIX TUIIOB. CpaBHUTEIBHBIC MTOKA-
3arenu paboThl HACAIOK. SIBICHHE «CyXOTr0 KOHYCa» B HACaIOYHON KOJOHHE, METOIBI €T0
yCTpaHEHUSI.

38. DKCTpaKIMOHHBIC aIllapaThl JUISl CHCTEM KHIKOCTb-KUIKOCTh. Kitaccmdukarms
AKCTPAKIIMOHHBIX anmaparoB. KoJIOHHBIE 3KCTPAKTOPHI: MYIbCAIMOHHBIC, POTOPHO-IUCKO-
BbIe. [[eHTpoOeKHBIC HATTOPHBIE ¥ OE3HAIOPHBIC YKCTPAKTOPHI.

39. Ammapatsl s cymku marepuanoB. Knmaccudukanus cymmmiok. KoHBeKTUBHBIC U
KOHAYKTHBHBIC Cymniku. KOHBEKTUBHBIE ammapathl AJisl CYIIKH MaTepuaia B CJIOe: TyH-
HEJbHBIC, JICHTOYHBIC, METIEBbIC, BAJIBIICICHTOYHBIC.

40. AnmapaTsl i CYIIKM MaTepualia B KUISIIEM CJoe. DJIEeMEHThl ITHX anmapaTos.
AspodoHTaHHBIE CYIIUIKU. AMMapaThl A1 CYIIKH MaTepuaia B PEKHME MHEBMOTpPAHC-
nopTa: TpyObl, CYIIUIKH ITUKJIOHHBIC; BUXPEBBIC CYIIUIIKH.

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 (MpOAOMKEHUC) — XUMUYECKUE Peakmopbl U annapamol 0 pa3oeiieHus
HCUOKUX U 2A308bIX HEOOHOPOOHBIX CUCTIEM:

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

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



BakyyM-QuiabTpoB. [lopsinok ux pacuera. bapabannsie GpuiabTpel, paboTaronue noj JaBie-
HUEM.

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

45. lenTpudyru B XMMHUUECKON MPOMBILUIEHHOCTH. PWIBTPYIOIINE, OCATUTEIBHbBIE U
KOMOMHUPOBaHHbIE LIEHTPU(YTH CO ITHEKOBON BBITPY3KO# ocaska. LlenTpudyru ¢ nenrpo-
OeXHOW 1 BHOpAIIMOHHOMN BBITPY3KOH OcajiKa.

46. TpyOuatsie cBepxueHTpupyru. Cemapatopsl 0OAHO- U MHOTOKaMEpHEIE, Tapeibya-
Thle, UX KOHCTPYKIMH U XapaKTepuUCcTUKU. OcoOEHHOCTH paboOThl BAaJIOB, IPOYHOCTH 00e-
qaiiky, BUOpanus HeHTpudyr. MeTo sl 6aqaHCUPOBKU POTOPOB.

47. OOopynoBaHHEe ISl TBUICOYUCTKH. A3PO30JU U IbUIM, UX Kiaccudukanus. [{uk-
JIOHBI OJJUHOYHBIE, IPYIIIOBBIE U OaTapelinbie. OCHOBBI pacueTa (oa0opa) LUKIOHA.

48. PyxaBHbIE (PUIBTPBHI 17151 OUUCTKH T'a30B. DIEKTPOPUIBTPBI. AnIapaThl MOKPOH IIbI-
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 MPpoIyKTa (3TUICEPHOM KUCIOTHI) U pacxo pacTBopa W Ha BbI-
X0JIe U3 peakTopa AJis 3aJaHHBIX B Ta0J. 3 ycinoBuil. BogHble pacTBOpBI CEpHON KUCIOTHI
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 MossipHBIE 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 IJ1s1 YETHIPEX BAPUAHTOB U CXEMa K pacueTy MpeJICTaBIICHbI
B Ta0m1. 3, perieHne 3a1a4i pEKOMEHAYETCSs BBITIOTHSATE, UCTIONB3YsI PEKOMEHIYEMYIO JINTE-

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

Pa3zden 2 — konounas maccoobmenuas annapamypa.
4.2.3anaua b

[To ucxoaHBIM AaHHBIM, MTPEICTABIECHHBIM B Ta0J. 4, T0J00paTh CTAaHAAPTU30BAHHYIO
TapesKy 3aJaHHoOro THma. [IpoBecT ruapaBINYECKUd pacyeT, MPOBEPUTH pabOTOCIIOCO0-
HOCTB BbIOpaHHOH Tapenku. Onpeaenuts 3QPEeKTUBHOCTh TAPEIKH, YUCIIO JEHCTBUTEIBHBIX
TapesioK U BBICOTY KOJIOHHBI. PacyeT conpoBoxaaTh HEOOXOIMMBIMU MOSICHEHUSIMU U pac-
YETHBIMUM CXEMaMU JIEMEHTOB TapeJIKU U IIapaMeTPOB MOTOKOB HA TApPEIIKE.



Ta0mn. 4
Hcxonnbie nanubie k BTOpOii 3agaue (b)

o .
™ ¢} . <
Sltgl £ | E || £ |5 |ge|m| 5| £8
5| E3| 2 2y [ RE|CE| 5| B
aa) = ©) L) & é { X c § 15}
1 . 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 15 2,6 48 16 C
6 44000 36000 | 3/4 720 1,8 3,6 24 18 H
7 26600 24800 | 6,6 845 4,8 2,8 45 20 B
8 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 5 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 3 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 | 58 | 675 | 18 | 24 | 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 | = 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 o napy (ra3y), kr/yac; Gx — Harpy3ka KOJIOHHBI IO
KHUIKOCTH, KI/9aC; Pr — IIOTHOCTH TIAPA, KI/M>, P — IIIOTHOCTH KUIKOCTH, KI/M?; fin — BA3KOCTD
napa (ra3za), [1ac; px — BI3KOCTb XKHIKOCTH, Ila‘c; 6 — K03 (HUIIMEHT MOBEPXHOCTHOTO HATSIKE-
HUS MEKTY JKUIKOCTBIO M Ta30M, JIK/M%; Ney — UMCIIO CTYNEHeH KOHTAKTHPOBAHMS (TEOpETHYe-
CKUX TapesokK);
BcnennBaeMocTh KUIKOCTH B KoJIOHHE: B — Beicokast; C — cpeansis; H — Hu3kas.

5. Kputepuu olileHKM HTOIOB KOHTPOJILHOI padoThI:

5.1. Kputepuii oueHKHN HA OLIEHKY «32aYTEeH0» («OTIMYHO») C MAKCUMAJIbHBIM YHC-
som 6amnoB 87 — 100:

Brimosaens! Bce TpeOoBaHMS 3aaHUs K KOHTPOJIbHOM padore. BriOpanbl npaBuiib-
HbIC BAPUAHTHI UCXOAHBIX ITAPAMETPOB. /[aHbl HCUEPIIBIBAIOIIKAE OTBETHI HA BCE MPAKTUYE-
ckue Bompockl. [Ipu penieHnn 3a1a4 pacueTHBIE CXEMbl IOCTPOEHBI MPABUIILHO, C COOIIO-
JeHUEeM MaciTada v mpaBuil opopmiieHus. PacueTsl BBIOIHEHBI C 1OCTATOYHOM CTENEHBIO
TouHOCTH. [I0Ka3aHbI HICTOUHNUKH WH(GOPMAIIUHU M CCHUTKM Ha MCIIONb3yEeMbIE ITPH pacueTax
cXeMbl U rpaduKH, pacueTHbIe YpaBHEHHS U LIU(PPOBbIE BEIUYUHBL. YHCTOBbIE BETUYUHBI B
dbopmynax COMpOBOXKIAOTCS eAMHUIIAMU U3MepeHuit B cucteMe CU. Han enuanmnamu us-
MEpEHUH BBIMOIHEHBI IPAaBUIIbHBIE TPE0Opa3OBaHusl, BCE MaTeMaTHUeCKue NEHCTBUS HAll
MaJIBIMH ¥ KPYITHBIMH BEJTMYMHAMHU HUMH BBITIOJHEHBI 0€3 OMIMO0K, ¢ MPUMEHEHHEM CTe-
NEeHHOU (POpMBI 3amucH.



5.2. KpuTepuii o1leHKHM HA OI[€HKY «3a4TeHO0» («XOPOIII0») C YUCIOM 0aioB 73 —
86:

BrinoniHeHbl Bce TpeOoBaHUs 3a7aHUs K KOHTpOJIbHOU pabote. McxonHble naHHbBIE
BbIOpaHbl MpaBuwIbHO. OTBETHl HA TEOPETUUYECKUE BOMPOCH OCBEIIEHBI B TTOJIHOM 00beMe,
CO CCBUIKOM Ha JIMTEPATypHbIE UICTOYHUKU. PacueTHbIE CXEMBI, SIIOPBI TOCTPOEHBI B LIEIOM
IPABWIBHO, HO C HEOOJBIIMMU HAPYIIEHUSIMH B ITpaBuiIax oopmiieHus. PacueTsl BenuunH
MECTaMU He JIOCTUTalOT JOCTATOYHOU CTENEeHU TOYHOCTU. MiMeroTes HeGoblie omnOKy B
BBIBOJIE pacyeTHHIX (opmMyit. UNCIIOBbIE BETMUYUHBI B (POPMYIIax COMPOBOXKIAIOTCS €IUHU-
LIaMU U3MEPEHU, HO HEKOTOPBIE pacyeTHbIE MapaMeTphl yka3zaHbl B cucteme CU. Kpynnbie
U MEJIKHE YHCIIOBBIE BETMUMHBI HE BCET/1a IPEICTaBJICHBI B MOKa3aTesIbHON opMme. B Heko-
TOPBIX CIy4asX HE CAEIaHbl 3aKIOYUTEIbHBIE BBIBOIBI MOCIE 3aBEPIICHUS KPYITHBIX pa3-
JIEJI0B PacYETOB.

5.3. Kputepuii oleHKH HA OLEHKY «3a4TeH0» («YJOBJIECTBOPUTEIHHO») C MUHU-
MaJbHBIM 4HcIioM OaioB 60 — 72:

Brimonneno He menee 60% tpeboBanumii 3amanus Kk padore. HekoTopsie OTBETH Ha
TEOPETHUYECKHE BOMPOCHI OCBEIIEHBI HE B MOJTHOM 00BbeMe. PacueTHbIe CXEMBI, SMIOPHI TT0-
CTPOEHBI IPABUIIBHO, HO C CYIIIECTBEHHBIMU HapyIICHUSIMU MTpaBui odopmieHus. [Ipu mpo-
BEJICHUH PAaCYETOB UMEIOTCS CYIIECTBEHHBIE IOTEPU TOYHOCTU BesnuuH. [Ipu ucnons3oBa-
HUW PacUeTHHIX (OpMYJT HE BCETJa JaHbl CCHUIKA HAa MX MCTOYHMKHU. He Bce ymcioBbie
BEJIMYUHBI B POpMyIiax COMPOBOXKIAIOTCS €IMHUIIAMU U3MepeHuid. He Bceraa equHuIibl n3-
MepeHuii nanbl B cucteme CH. KpynHble U MeJIKue YMCI0BbIE BETMYUHBI MIPEACTABICHBI B
pa3IuYHbIX (opMaTax, 4YTO MOKET MPUBECTU K HAKAIIIUBAHUIO CUCTEMATUYECKUX OIITUOOK
B BeIuMclieHusX. [loanucannas npemnojaBatesieM KOHTPOJIbHAs paboTa BO3BpAIlaeTCs yepes
JIEKaHaT Ha UCIIPaBJICHUE.

5.4. Kputepuii oileHKH HA OLIEHKY «He 32aYTEeHO0)» «HEY/IOBICTBOPUTEIHHOY:

Ecam xoTs Ob1 OMH U3 MEPEUUCICHHBIX KPUTEPUEB IJII MUHUMAIbHON OLICHKU HE
coOmroaeTcsi, Wik paboTa BBIIIOJIHEHA C OMO3JaHUEM OT YCTAaHOBJICHHBIX CPOKOB CIayH,
MPEroaBaTeNIeM BBICTABIISIETCS OIICHKA «HEe 3a4TeHO0» («HEYIOBIETBOPUTEIHHOY), paboTa
C 3aMEYaHMsIMU U MOJITUCKIO MTPEToaBaTeNs BO3BpaIlaeTcs Ha J0paboTKy.

CocTaBureisn N.H. Mansimes
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TEMBI J1JISA PE@EPATOB

no guciimiuinHe b1.B.10  «Mamudael B anmapaTsl XUMHYECKUX IIPON3BOJICTB.
Yacte 1»

OO0mue cBenenus o pedepare

Pedepat BoInoNIHAETCS CTYIEHTOM TIO 33JJAHHOU MPETojaBaTeIeM TEME B BUJIE CaMO-
CTOSITENFHOM paboThI 1o aucuuruinHe. [Ipu BeimomHeHuu pedepaTa CTYJACHT OCBauBaeT pa-
00Ty ¢ Hay4YHO-TEXHUYECKOW JUTEpaTypoil, KaTajoramMu, peQepaTUBHBIMU >KypHaJIaMHU.
[Tpu Hanmcanuu pedeparta CTyIEHTOM PACTIHCHIBACTCS CYIITHOCTh ONTUCHIBAEMON MMPOOIEMBI,
€e COBPEMEHHOE COCTOSIHUE, OLIEHUBAETCS BIUSHUE PA3IMYHBIX (PaKTOPOB, BKItOYAs MPO-
[[ECChI U3TOTOBJICHUS, DKCILTyaTallii, BOCCTAHOBIICHUS U PEMOHTA MAIINH U 000py0BaHUS
oTpaciu, 00CYX)JAI0TCs pa3IMYHbIC BO3MOXKHbBIC HAMIPABICHUS UX YIYUIICHUSI.

Ilepeyens pexoMeHayeMbIX TeM s pedeparoB no auciuuinHe b1.B.10 «Ma-
UIMHBI U annapaTbl XUMUYECKUX TPOU3BOJICTB. | 4aCTb»!

1. Haznauenue, ycTpolCTBO, MPUHIUIT AEHCTBUS OCHOBHBIX JIEMEHTOB HACaJOYHBIX
KOJIOHH. Pexumbl paboThl Haca 0K, BBIOOp OMTHUMAILHOTO PEKUMA.

2. Bunp! Hacanok, TpeboBaHus, MpeabsaBisieMbie K HUM. OCHOBHBIC ITOKa3aTelld Haca-
oK. O61acTh IPUMEHEHHUS, TOCTOMHCTBA U HEJIOCTAaTKU, COBPEMEHHBIX BHUIOB HACAJIOK.

3. PacnipenenurenbHble YCTPOMUCTBA JJIs )KUAKOCTH B HACAJOUYHBIX KOJOHHAx. Ha3Ha-
YeHHE U TPeOOBaHUS K OPOCHUTEIISIM; CPAaBHUTEIbHASI XapaKTEPUCTHUKA, 00JIaCTh TIPUMEHE-
HUS, JOCTOMHCTBA U HEJOCTATKH.

4. OnopHble yCTpoicTBa Mo HacaAKy. HasHaueHue u mpeabsBiasieMble TpeOOBaHUS K
ONOPHBIM 31eEMEHTaM. KOHCTPYKTUBHOE UCIIOJTHEHUE OITIOPHBIX YCTPOMCTB, HX JOCTOMHCTBA
Y HEJIOCTATKH.

5. Ha3znaueHne u yCTpOMCTBO NEPEPACHPENCIUTENBHBIX TapPEIOK IJIs KUIKOCTU B
HAcaJ0OYHbIX KOJIOHHAX. SIBIEHNE «CyXOro KOHyca» B CJIO€ HACaJIK1, METO/bI €r0 yCTpaHe-
HUsl. PaznuuHble ciocoObl YKITaIKU HAcal0OK B KOJIOHHE.



6. Kinaccuueckue 6apO0Ta)kHbI€ CUTYATHIE U KOJIMAYKOBbIE TAPEIIKH C MEpETUBaMU, UX
YCTPOMCTBO, MPUHITUTT paOOThI, OCHOBHBIC TIOKa3aTenu. JloctonHcTBa 1 HepocTaTku. Kom-
OMHMpOBaHHAas (CUTUYATO-KOJA4YKoBasi) Tapenka Becra.

7. Tapenka u3 S-o0pa3HbIX JIEMEHTOB, €€ YCTPONUCTBO, MPUHIIUII IEHCTBHSI, OCHOBHBIE
MOKa3aTeNu, TOCTOMHCTBA U HejpocTaTku. KoMOMHMpoBaHHas Tapeika u3 S-o0pa3HbIX 3Jie-
MEHTOB C OTOOMHHUKAMH.

8. CtpyiiHble TapesiKu. Y CTpONCTBO, IPUHIUII AEHCTBUSA, CPABHUTEIbHBIE I0KA3aTEIN
CTPYWHBIX TapeyoK: SI3bIYKOBBIX; aPOYHBIX; IJIACTUHYATHIX; U3 IMPOCEUHO-BBITSKHBIX JIH-
CTOB ¢ oTOOMHUKaMHu. [IpenmyiiecTBa u He1OCTAaTKU, 00JIaCTh IPUMEHEHUS.

10. IlpoBanbHbie Tapenku (6e3 mepearuBoB). Y CTPONUCTBO, MPUHIUI JACUCTBUS, CpaB-
HUTEJIbHBIE TIOKA3aTENH, IOCTOMHCTBA U HEIOCTATKU Pa3IMYHbIX BUOB MIPOBAIBHBIX Tape-
nok. Tapenku Kurrens.

11. OcobeHHOCTH KOHCTPYKIUU, PEXKUMBI pa0OThl; CPAaBHUTEIBHBIE [TOKA3ATENIH; 00-
JacTh MPUMEHEHHUS KJIallaHHbIX Tapenok. KinananHas OaniacTHas v )Kalll03UHHO-KIIallaHHAs
TapesKy, UX NPEeUMYIIecTBa U HEAOCTATKHU.

12. Tapenka ¢ 1ByMs 30HAMHM KOHTAaKTa. Y CTPOMCTBO, IPUHIUI JEHCTBHS, OCHOBHBIC
MOKa3aTesu, JOCTOMHCTBA M HEJJOCTATKH TapelioK ¢ xkeno04areiMu (M/]) u unuHIpoKoHu-
yeckuMH nepenrBamu (Uexona).

13. CtpyitHO-IEHTPOOEKHBIE TApEIKU. Y CTPOUCTBO, IPUHIUIT ACHCTBUS PA3IUYHBIX
BUJIOB TapeJoK: A3BIYKOBBIX C 3aKPYUYEHHBIM IIOTOKOM rasa; co clupaiblo Apxumesna; Ta-
penka KXTU. CpaBHuTeNnbHAS XapaKTEPUCTUKA; TOCTOMHCTBA U HEJIOCTATKH.

14. TIpssMoTOUYHBIE TapeJIKK: TPyOUaThIe; C 3aBUXPUTEIISIMU; C CEKIITHOHUPOBAHUEM I10-
TOKOB (A3u3oBa). [IpuHnmn geiicTBUSI, CpaBHUTEIbHBIE MOKA3aTeN1, MPEUMYIIECTBA U He-
JIOCTaTKHU.

15. Haznauenue, TpeOoBaHus, MIPEeAbSBIsIEMbIE K MIEPETUBHBIM YCTPOMCTBAM Tapeib-
YaTbIX KOJOHH. Y CTPOWCTBO, MPUHIMII ICUCTBHS 3JIEMEHTOB MEPETUBOB: TPUEMHBIN Kap-
MaH, CJIMBHAs pEryJIupyronias MiaHKa.

16. KoxxyxoTpyOuaTbie TeIIIOOOMEHHUKH. Y CTPONCTBO, IPUHITUIT JEHCTBUS, 00J1aCTh
PUMEHEHHsI, OCHOBHBIE MTOKa3aTeIl. MapKUpOBKa KOKYXOTPYyOUaThIX TEIUIOOOMEHHUKOB.

17. TemnepaTypHble HaNPsHKEHUS B TEIII0OOOMEHHUKAX. [[puYrHbBI BOSHUKHOBEHHUS U
METO/JIbI KOMITEHCAITUU TeMITepaTypPHBIX JIehopMaIiuii B KOKYXOTpyOUIaThIX TEIUIOOOMEHHHU-
Kax ’KECTKOT0, MTOJIY>KECTKOI0 M HEKECTKOI'O TUIIOB.

18. TennmooOMeHHUKH KecTKOM KoHCTpyKunu Mapku TH. YcTpoiicTBo, mpuHIMN 1ei-
CTBUS, 00JaCTh MpUMEHEHMs. JJOCTOMHCTBA U HEJOCTaTKU. MeToAbl CHUKEHUSI TeMIepa-
TYPHBIX HaIIPSKEHUH.

19. Tenno0OMEHHHUKH TTOJTYKECTKOT'O THUITA ¢ KOMIIEHCATOpOM B Kopityce Mapku TK; ¢
ruokoil MmemOpaHoil B TpyOHOH pelleTKe; ¢ U30THYThIMU TpyOkamu. [TpunHumn nencraus,
00JacTh MPUMEHEHUs1, JOCTOMHCTBA M HEJIOCTATKH PA3IMYHBIX THIIOB KOMIIEHCATOPOB.

20. TemnooOMeHHHMKH HexecTkoro tuma ¢ U-oOpasHbiMH TpyOkamu mapku TVY.
YcTpoicTBO, MPUHIUT ACHCTBUS, 00J1aCTh TPUMEHEHHS, TOCTOUHCTBA U HEJAOCTATKHU.

21. TemmooOMEHHUK ¢ BHYTpEeHHEH MiaBatoieid roioskoit mapku TII. YcrpoiicTso,
MPUHIUIT JEHCTBUSI, TOCTOMHCTBA U HEJOCTATKU Pa3IMYHBbIX BAPUAHTOB KOHCTPYKIIUH M1a-
BaroIllel TOJIOBKH.

Kpurepun ouenku pedeparon:

MaxkcuMalibHOe YUCJI0 0aJ10B — 8 6aJ/JIOB — BBICTABIISIETCSI TIPETIOAaBaTeNIeM MIPU
MOJIHOTICHHOM PACKPBITUU TEMBI B X0JI€ CBOETO BBICTYIUICHHUS T0 33/IaHHOM TeMe pedepara,
MPUBEICHUN YETKUX apTyMEHTOB M JI0Ka3aTeIbCTB, a TAK)KE aKTUBHOE y4acTHE B 00CYXIe-
HUW 3aJIaHHOU MPOOJIeMbI, KOTOpasi OblIa paCKPhITa B XOJE BHICTYIUICHHUS.

MuHuMaJbHOE YUCJI0 0a10B — 6 0a/JI0B — BBICTABIISICTCS MPU HEJOCTATOYHOMN



CTETNEHH PACKPBITHS TEMBI B X0JI€ CBOET0 BHICTYIIJICHUS, IPUBEJCHUN HEUETKIX apIyMEHTOB
u He BOsHE akTMBHOE yyacTHe B IMCKYCCHU IO 33JJaHHOW TpoOiieMe, KoTopasi Oblia pac-
KPBITA BBICTYMAIOIIUM IMOBEPXHOCTHO B XOJI€ BBICTYIIJICHUSI.

CocraBurenb H.H. ManapieB
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IK3AMEHAILIMOHHBIE BUJIETbBI

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

YacTte 2»
(HamMeHOBaHWE JTUCIIUTIIIMHBI )

JK3aMeHallMOHHBbIN Oniter Ne 1
1. Knaccudukarus HeOAHOPOAHBIX cucTeM. DUIBTPHI [IJIs1 pa3eieHus CyCIeH3H.
2. CriocoObl BBITPY3KH OCaJKa U3 POTOPOB LIEHTPUDYT.

3. YmuiotHenus. CanbHUKOBOE YIUIOTHEHUE. MaTepuabl CAIbHUKOBBIX YIIJIOTHEHUH.

CocTaBuTeNnb N.H. Mangies

DK3aMeHAIIHOHHBIN 0uMyeT Ne 2

1. Knaccudukanus pmistpoB. Hyrd-punbTpsr.
2. Beirpyska ocazika u poTopa HeHTpUu(yru noj1 AeUCTBUEM CHUIIBI TSHKECTH.
3. YonotHenus. ToplieBbie YILTIOTHEHUSI.

DK3aMeHAIIHOHHLIN OnJiet Ne 3
1. ABTOMaTHUYECKHIA, KAMEPHBIN ¢ MEXaHUYECKUM 32KUMOM ILTUT QUIBTPIIPECC.

2. l1lnexoBast BeITpy3Ka ocazka. [lopirHeBas BBIrpy3Ka ocajka.
3. YruiotHeHus. ['epMeTHUHbIE TPUBO/IBI.



DK3aMeHANUOHHBINA OueT Nod

. Kamepwnsiit punstp-npecc.
. [lTnexoBas BeIrpy3ka ocajka. [lopuiHeBas BRIrpy3Ka ocajika.
3. UepBsiuHbIC MAIIMHBI, KOHCTPYKIIHSI, HA3HAYCHNUE U KTacCU(UKALIHA.

N —

9K3aMeHAIMOHHBIH OmJieT Ne 5

1. JIucroBeie (11acTUHYATHIE) (PUITBTPBHI.
. Korcrpykuuu nenrpugyr. MasTHUKOBbIE HEHTPUDYTH.
3. Bankossle mamunbl. Knaccudukanus Banbles.

N

9K3aMeHAIlMOHHBIH OnyeT Ne 6

|

. bapabannble GUIABTPEIL.
. Koncrpykuuu nentpugyr. IlogsecHsie HEHTPUPYTH ¢ BEPXHUM IPUBOJIOM.
3. BankoBble MamuHbl. KOHCTpYKIIMK BaJIKOBBIX MAIIMH.

N

DK3aMeHAIIHOHHLIN OmJieT Ne 7
1. MuckoBbiit punbtp. Tapenbuatbiit GUabTp.
2. Konctpyxkmuu nenTpudyr. ['opuzoHTamsHbIe IEHTPU(YTH ¢ HOKEBOH BBITPY3KOH OCaIKa.
3. TpyOomnpoBoanbie cuctemsbl. Kiaccudukaiys TeXHOIOTUYECKUX TPYOOIIPOBOIHBIX CH-
cTeM. 3amopHas apMmartypa.

JK3aMeHallMOHHBII OnsteT Ne 8
1. JIenTouHbI BaKyyM-(QUIBTP.
2. Koncrpykmuu neHtpudyr. Ounbtpyromme meHTpudyru HEMpepbIBHOTO JIEHCTBUS CO
ITHEKOBOW BBITPY3KOHM OCaJIKa.
3. Kpansbl. TunoBbie KOHCTPYKIIMH KPAHOB.

DK3aMeHAIIHOHHBIN OnJyieT Ne 9
1. Hentpudyru. Knaccuduxanus neHtpudyr.
2. Koucrpykunu nentpudyr. OunbTpyronme HeHTpUPYrd HEMpepbhIBHOTO JEHCTBUS C
MHEPLIMOHHOM BBITPY3KOM OCaaKa.
3. Bentunu. TumnoBble KOHCTPYKIUU BEHTUIICH
IK3aMeHalMOHHBIN OnJietr Nel(
1. ABTOMaTHUECKHIT KAMEPHBIN C MEXaHUYECKUM 32KUMOM TUTAT (PUITBTPIIPECC.

2. Koncrpykuuu nieHTpudyr. MasTHUKOBBIE IEHTPUYTH.
3. 3agBrKKU. TUTIOBBIE KOHCTPYKIINH 3aIBIKEK.

DK3aMeHAIMOHHBIN Ouyet Ne 11



1. Kamepusrit puasTp-mipecc.
2. Konctpykuuu nentpugyr. [lonBecHsle neHTpUGYrH ¢ BEPXHUM IPUBOJOM.
3. UepBsiuHbIe MaIIMHBI, KOHCTPYKIIUS, HA3HAYEHUE U KJIacCH(pHUKALIUS.

DK3aMeHAIMOHHBIN Ouyet Ne 12

1. JIuctoBsie (MIacTUHYATHIC) (PUIBTPHI.

2. Konctpykmuu nentpudyr. ['opu3oHTanbHbIE HEHTPU(PYTH C HOXKEBOW BBITPY3KOI
ocajKa.

3. YrnotHeHus. ['epMeTndHbIe IPUBOIBI.

DK3aMeHAMOHHBIN Ouyetr Ne 13

1. bapaGanHbie GUIBTPHI.

2. Koncrpyknuu nentpudyr. Ounbrpyromue HEeHTPUGYTH HEMPEPHIBHOTO JIEHCTBHUS CO
ITHEKOBOM BBITPY3KOHM OCaJIKa.

3. UepBsiuHble MaIIMHbI, KOHCTPYKIIMS, HA3HAYEHHUE U KJ1acCU(UKaLs.

DK3aMeHAlMOHHBIN Oujet Neld

1. MuckoBbiit punbtp. Tapenbuatbiit GUiabTp.

2. Konctpykunu neHTtpudyr. OunbTpyromue HEeHTPUGYTH HETPEPHIBHOTO ACHCTBUSA C
MHEPLIMOHHOM BBITPY3KOM OcaaKa.

3. YmuotHenus. CalbHUKOBOE YIUIOTHEHHE. MaTepuanbl CalbHUKOBBIX YIIJIOTHEHUN.

1. KpuTepun oueHk# 3k3aMeHa B 0ajuiax

CryzaeHT nonyckaeTcsi K M”TOTOBOMY 9K3aMEHY B CITydae BBIIIOJIHEHUS UM BCETO yueo-
HOTO TJIaHa M0 JUCHUILINHE, BBHITIONHEHUS U CJIaYM MTPAKTUYECKUX 3aHATHI U J1abopaTop-
HBIX paboT, a TaKKe KOHTPOJIBHBIX PaboT A 3a0uHOM hopmbl 0Oyuenus. B cinydae Hanmum-
YU aKaJIeMUYECKON 3a/I0JKEHHOCTH M TMPOIMYCKOB Y4YEOHBIX 3aHSATUN MO JUCIUIUIMHE,
CTYZCHT J0JKEH 0TpaboTaTh MPOMYIIEHHbIE 3aHATHS B (popMax, MpeaoKeHHbBIX MPernoaa-
BaTeJIeM U MPEICTaBICHHOMN B paboueil mporpaMme JIUCIUTUINHBL.

Ha sx3aMeHe cTyleHTy npeanaraetrcsi yTBEep:KJIEHHBIN 3aBeayromuM Kadenpoi 6u-
JIeT, OOBIYHO BHIOMPAEMBIM UM CaMOCTOSTEIbHO, KOTOPBI COCTOUT TPEX TEOPETHUECKHX
BonpocoB. [Tocne oTBeTa cTyIeHTY MOTYT OBITh 33JaHbl JOTIOJIHUTEJIbHBIE YTOUHSIOIINE BO-
IPOCHI, TpeOYyIOIIME KPaTKOro OTBETA. JlOMOIHUTENBbHBIE BOIIPOCHI, KaK MPABUJIO, 3aJAI0TCS
B CJIy4yae HETOJIHBIX OTBETOB M HYXHBI JIsl 00Jiee aJleKBaTHOTO OLICHUBAHUS OTBETOB.

Jl1st momydenust uTOroBoit arrecrauuu no agucuuiimie b1.B.10 «Mamusbl u anna-
paThl XUMUYECKHUX MPOU3BOJCTB. YacThb 2», 00yyaromumiics, B COOTBETCTBUHU C OanbHO-pEH-
TUHTOBOM cuctemoit orieHok HXTHU, momkeHn HaOpaTh Ha 3K3aMeHE CyMMY OallloB Ha
ypoBHE 0T 24 (MUHUMAJIBHBIA YPOBEHB) 110 40 6annoe (MakCUMalbHBINA YpOBEeHB). OTIeHKY
B 0ajuiax BBICTABIIAET BEAYIIUN MPEIO1aBaTeNb JUCIUIUIMHBI C YU€TOM OTBETOB Ha BCE BO-
IPOCHI K3aMeHAIMOHHOTOo OuieTa. CTyIeHT, MOyYUBIIHIA Ha dK3aMeHe menee 24 6annos,
CUMTACTCA He ammecmosannvim (HEe CAABIIMM HK3aMeH) MO AUCLMIUIMHE, BHE 3aBUCHUMO-
CTH OT CYMMBI 0aJIJIOB TEKYIIETO M 3K3aMEHAIIMOHHOTO pedTHHra. CyMMapHBIi SK3aMeHa-
IIMOHHBIA PEUTHHT ONpeAeNsieTcs cpeaHee apupMETHIECKOE OT TPEX OTBETOB HA BOIPOCHI




OK3aMCHAIIlMOHHOI'O ousera.
2. Kpumepuu OUEHKU YCMHbBIX Omeemoes Ha IK3amMeHne

Y CTHBIE OTBETHI 00YJAIOIINXCS OIIEHUBAIOTCS MPETIOaBaTeNIeM B YeThIpeX0aibHOM
CHCTEME Ha OILCHKU «OTJHYHO» (35 — 40 6ammoB), «xopoino» (30 — 34 6asa), «yaoBJe-
TBOPUTENbHO» (24 — 29 6aiioB) U «HeyaoBJeTBOopuTeabHO» (0 — 23 Gana).

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

OTBeT OIICHUBACTCS HA «OTJIHYHOY», €CITH 00YJarOIIUICS:

TIOJTHOCTBIO PAaCKPBLI COCp)KaHUE MaTepHralia B 00beMe, MPeayCMOTPEHHOH pabo-
Yeil mporpamMMoit; H3JI0KWI MaTEPHATl TPAMOTHBIM SI3BIKOM, TOYHO UCTIONIB3Ys OOIIETTPHHSI-
TYI0 TEPMUHOJIOTHIO, U CUMBOJIUKY, B OTPEJCICHHON JIOTHYECKON IMOCIIEI0BATSIIBHOCTH;
NPaBUJIBHO BBITIOJTHIII BCE UYEPTEXKH, PUCYHKH, CXEMBI U TpadUKH, COMYTCTBYIONINE BO-
npocy OwiIeTa; moka3an yMeHHE HWLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU TIPUMEPaMHU, TTPO-
JIEMOHCTPUPOBAJ 3HAHUE TCOPHH paHEe M3YyYEHHBIX TeM U JUCIHILINH, MTOTHYI0 CHOpMH-
POBAaHHOCTb UCTIOIB3YEMBIX TIPY OTBETE YMEHHI U HABBIKOB; OTBEYAJl CAMOCTOSTEIILHO, 03
HABOJISIIIMX BOIPOCOB MPEIOIaBaTEIsI, JOMYCTHI OJHY — JIB€ HETOYHOCTH IPU OCBEUICHUH
BTOPOCTETICHHBIX BOIPOCOB MJTM B BHIKJIQIKaX, KOTOPHIC OTBEUYAIONTUH JIETKO UCTIPABHII T10-
CJIe 3aMEYaHUs TIPETI01aBaTeIsl.

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

OTBET OIICHUBACTCS HA «XOPOII0», €CITU YAOBJICTBOPSICT B OCHOBHOM Ha TPEOOBAHUS
Ha OIEHKY «OTJIMYHOY», HO TIPH ATOM UMEET HEKOTOPbIE M3 HEIOCTATKOB: MPHU H3JI0KECHUU
MaTepualia JOMyIICHbB HeOOJbIIHMe TPo0Oesbl, He CKA3UBIINE COJIEPIKAHUE OTBETA; JOIY-
IICHBI OJIMH — JIBa HEJA0YETa IPH OCBEUICHHUH OCHOBHOTO COJIEpYKaHHS OTBETA, UCIIPABJICH-
HBIC ITOCIIE 3aMEYaHHS TPENoJaBaTeNs; JOMyIIeHa OINOKa Wit 0oJiee IBYX HEJA0UYETOB, IPH
OCBEIIICHHH BTOPOCTEIICHHBIX BOIIPOCOB WJIH B BBIKJIAKAX, JISTKO UCTIPABICHHBIE OTBEYAI0-
MM TIOCJIC 3aMEUaHUs MPETnoJaBaTeds.

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

OTBeT olLlEHWBAETCs MpPENoAaBaTeiIeM Ha «yA0BJIETBOPHUTEIbHO» B CIEAYIOUINX
ClIydasix: HEIOJIHO PacKpBITO COJAEp:KaHHE MaTepuana (Coaep>KaHhe M3JI0KEHO (parMeH-
TapHO, HE BCErJa MOCJe0BaTEeNbHO), HO OKa3aHO o0Iee MOHMMaHUE BOIIPOCca U MPOJe-
MOHCTPHUPOBAHbBI YMEHUS, JOCTATOYHBIE JJI1 YCBOCHHUS MPOTPAMMHOTO MaTepHalia; UMEIHCh
3aTPYAHEHUS WU JOTMYIEHbl OIIMOKHU B ONPEIEICHUU TEPMUHOJIOTUN TUCIUILIUHBI, Yep-
TEXax, CXeMax, BBIKJIA/IKaX, HCIIPABICHHBIX [TOCIIE HECKOIBKUX HaBOJISAIIMX BOIIPOCOB Ipe-
10/IaBaTelIs; OTBEYAIOIINN HE CTIPABWIICSA C IPUMEHEHHEM TEOPHH B HOBOW CHUTYaIlUH MPH
BBITMIOJTHEHUU TPAKTUYECKOTO 3a/aHus, HO BBHIMOIHHUI 3aJaHHs 00S3aTEIBHOTO YPOBHS
CJIO)KHOCTH IO JAHHOM TeMe; IPU JOCTATOYHOM 3HAHUH TEOPETHUECKOTr0 MaTepHraa BbIsB-
JIeHa HeI0CTaTo4Hasi CHOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HaBBIKOB.

OreHka «HeyaoBJeTBopuTeabHO» (0 — 23 Gaia) CTaBUTCA B CACYIOIINX CIydasiX:
HE PACKpPBITO OCHOBHOE COJIEp)KaHME MaTepuaja; OOHapyKeHO HEe3HaHHE O0y4aromuMCs
Ooubiielt uau HanboJee BaXKHOM YacTH y4eOHOro MaTtepuana; JOMyIIeHbl OITHOKH B OIpe-
JICTICHUH TTOHSITHIA, TIPY UCTIOIH30BAHUN TEPMUHOJIOTUH TUCIUILTUHBI, B PUCYHKAX, CXeMax
Wi TpaduKkax, B BBIKIAJKaX, KOTOPbIE HE UCIPABJICHBI TOCIEC HECKOJBKUX HABOJSIINX
BOIMPOCOB MpenoaaBatesnsd, MeHee 60% o0bema yueGHOro MaTepuania.

CocraBurelb N .H. ManpieB

MuHuCcTEepCTBO HAYKH | BhICIIEro oopa3oBanus Poccuiickoit deneparuu
HuxHexkaMCKU XUMHUKO-TEXHOJIOTMYECKUM UHCTUTYT ((puuran)
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KYPCOBBIE ITPOEKTHBI (PABOTbI)

10 AN CHOUIIIINHC b1.B.10 «MamuHsl 1 alraparbl XUMHWYCCKHUX ITPOMU3BOACTB.

Yacte 2»
(HamMEHOBaHWE JTUCIIUTIIMHBI )

1. TeMblI U copepkaHuEe KYPCOBBIX MPOEKTOB (PadoT)

B cootBercTBUM C y4eOHBIM IUIAHOM TOJATOTOBKUA OakKajJaBpOB IO HAMPABJICHUIO
18.03.02 «DHepro- u pecypcocOeperaroye nporneccshl XUMAIYECKONH TEXHOJIOTHH, HedTe-
XUMHH U OMOTEXHOJIOTHUI», B paMKax u3ydeHus aucuurinibl b1.B.10 — «MamuHe! u anna-
paThl XUMUYECKUX MPOU3BOJICTB, 2 yacTh» (b. O6opynoBanue crnenuaibHOr0 Ha3HAYCHMUS)
niepe]l BHITIOJIHEHWEM BBITTYCKHOW KBaTU(UKAIIMOHHON paboThl OakaiaBpa MpeayCcMOTPEHO
BBITIOJTHCHUE KYPCOBOT'O TIPOEKTa (paboThI).

KypcoBoii npoekt (padoTa) ABISE€TCA ONHUM U3 BRXKHEHUILIMX 3TANIOB U3YYECHUS TPO-
bunupyromieit qucuumianab b1.B.10 « MamyHe! 1 anmapartsl XUMMHYECKUX POU3BOJICTBY TIPU
MOJITOTOBKE OakanaBpoB 1o HarnpasieHuo 18.03.02.

I[enwio xypcoBoro mpoekta (paboThl) SBISETCS:

o 3aKperieHue, paclIMpeHue 1 yriyOieHne TeOpeTUIECKUX 3HAaHUM 00 yJaromuxcs 1o
1 OOIIETEXHUYECKUM U CTICIUATbHBIM JUCIUTUINHAM;
o MPUBUTHUE HABBIKOB UCIIOIb30BAHMS MOJYYEHHBIX 3HAHUHN ISl KOMIUJIEKCHOTO pelie-

HUs KOHKPETHBIX 3a7a4, IOCTaBJIECHHBIX TEMOU KYypCOBOI'O IPOEKTA, a TAK)KE HABBIKOB Ca-
MOCTOSITEJIBLHOTO MOJIb30BaHUS CHelalIbHOM TuTeparypoii (cnpaBounukamu, [[OCT-amu u
HOpMAJISIMU);

. oOyueHre 00y4JaroUIuXcsi TBOPYECKOMY, CAMOCTOSTEIHbHOMY MOJAX0AY K PELICHUIO
KOHKPETHBIX TEXHUUYECKHUX 33/1a4 ¥ BOCIIUTAHUE Y HUX YyBCTBA OTBETCTBEHHOCTH 3a BBIIIOJI-
HSIEMYIO0 MH)XEHEPHO-TEXHUYECKYIO paboTy;

. HOJrOTOBKA 00y4YaroIuXcs K peleHHIo 0oJiee CI0KHOW TEXHUYECKOH 3a1a4y Ha 3a-
KIIFOUUTEIHHOM 3Tare 00pa30BaTeIbHOTO MPOLecca — K BHITOTHEHHIO U 3aIIUTe BBIITYCKHON
KBaJTM(UKAITMOHHOM paboTHI OakanaBpa.

B xypcoBoM npoekTe oOyuaromuecs pa3padaThIBalOT KOHCTPYKIUIO MAlINUHbI, T€X-
HOJIOTHYECKOTO anmnapaTa, TEXHOJIOTHYECKOH YCTaHOBKH 3aBOJJOB XUMUYECKOTO MITH HedTe-



razonepepadarsiBatoniero npoduis. Ha ocHoBe aHanuza oOydaromuiics mpenjaraet mMo-
JEPHU3ALMIO AEHCTBYIOIIETr0 000PY10BaHUS UM TEXHOJOTMYECKOIO IIPOLECca U 1AET TeX-
HUKO-3KOHOMUYECKOE 00OCHOBaHHUE MpeaiiaraeMoil MOIEpHU3ALINH.

3ananus Ha MPOEKT BBIJAIOTCA Kadenpoil B MHAMBUAYATHHOM MOPSIKE U, KaK mpa-
BUJIO, JTOJKHBI OBITH MOCBSILEHBI pa3paboTke 000OpynOBaHUS MPEANPHUATHS, HA KOTOPOM
CTYJIEHT NPOXOJUT MPOU3BOJCTBEHHYIO MPAKTUKY, IPEAYCMOTPEHHYIO YU€OHBIM IIJIAHOM.

Odopmienue KypcoBoro mpoekra A0MKHO oTBeuath TpedboBanusM 'OCTos ECKJI
1 o0Opa3oBarenbHOr0 cTanmapta mo HampasieHuto 18.03.02. KypcoBoii mpoekT 6akanaBpa
COCTOUT U3 MOSICHUTENbHOM 3aIIMCKU U Tpa)uuecKo 4acTH.

Tunoeoui eapuanm mnosicautenbHou 3anucku (I13) xypcoBoro mpoekra (paGoThl)
JOJKEH BKJIIOYATh CIIEIYIOIINE pa3/Iebl:

1. Bsenenue.

2. Ha3nauenue m 001acCTh MPUMEHEHHS MPOCKTUPYEMOTO OOOpymoBaHus (y3ia,
YCTaHOBKH, ammapaTa u T.1.).

3. Omnwucanue MPUHIMIHAIBHON TEXHOJIOTUYECKON CXEMbl YCTAaHOBKH M TEXHHUYE-
CKas XapaKTepUCTHKa OCHOBHBIX allapaToB.

4. (OO6ocHOBaHHE BBIOOpA KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.

5. Henocratku u pekoMeHIAINH 110 UX YCTPAHEHUIO.

6. CocraBneHne MaTepUaTbHBIX U DHEPTETUIECCKUX OaJTaHCOB.

7. TexHOJIOTMYECKUE pacueThl (MaTepUAIbHBIC, KHHETUICCKUE, TETUIOBEIE, THIPO-
TUHAMUYECKHUE U Ip.).

8. MexaHuueckue pacyeTsl Ha IPOYHOCTh, YCTOMYHBOCTb, KECTKOCTh MPOEKTUPY-
eMOoro 000opy10BaHMUS.

9. TexHHKO-KOHOMUYECKOE 0O0CHOBAHUE.

10. BrIBOAEL.

11. Crnucok UCToab30BaHHOM JIUTEPATYPHI.

['padmueckas yacTh KypCOBOTO MPOCKTA BHITIOJIHSACTCSA B 00beME HE MEHEE TpeX-1e-
ThIpeX TUCTOB opmaTa Al, BKITtoUasi COOpOUYHBIE YEPTEIKHU U YEPTEKU COOPOUHBIX EAMHUI]
OJIHOTO-/IByX OCHOBHBIX aIllapaToB U HE MEHEE OJTHOTO JIUCTa pabouux yeprexeit 3-4 6a3o-
BBIX JIeTaJIel TPOSKTHPYEMOTO 000PYI0BaAHUS.

3amura KypcoBOTo MpoeKTa MpOBOAUTCS Ha Kadenpe B popMe 0TYETHOU KOH(pEpeH-
[[UU C y9acTheM OOYyJaroNIMXcs CTY/IEHTOB M pabo4yeit KOMUCCHH B cOcTaBe 2-3-X Ipernoja-
Baresei kadeaphl, BKIOYas pyKOBOJIUTEIS IPOCKTA.

B pe3ynbraTe paboThl HaJ KYpCOBBIM MPOSKTOM OOYYaIONIUICS JTOJDKEH CaMOCTOSI-
TEJIHHO U B TIOJTHOM MEPE OCBOUTH M 3aKPETHUTh HA PEATbHOM 00BEKTE MPOCKTUPOBAHUS Clle-
oviowue komnemenyuu: IIK-3.1, 3.2, 3.3, 4.1, 4.2, 4.3

2. Oyenka peitmunza no Kypco6omy npoeKmupoeanuio
Ouenka peritunra kypcooro npoekta (KII) no aucuumnnune b1.B.12 «Mammunsl u
anmapaTbl XMMUYECKHUX POU3BOJICTBY MPOU3BOAUTCS PYKOBOJUTENEM MPOEKTa B Oasuiax, ¢
Y4€TOM KauecTBa M TMOJHOTHI BBIIIOJIHEHUS CJIEIYIOIIMX COCTABIISIIOUIMX KYpPCOBOTO IMpPO-
€KTa, a TAK)Ke CPOKOB M UTOTOB €ro MyOJTUYHON 3aIUTHI:

1. CooTBeTCTBUE MPEACTABICHHON MOSICHUTEIBHON 3allUCKU KypCOBOI'O MPOEKTA 3a-
JAHWIO W TpeOOBaHMAM CTaHIApTOB EMMHON cucTeMbl KOHCTPYKTOPCKON TOKYyMEHTAIH
(ECK]) k TeKCTOBOW JOKYMEHTALIUU;

2. CooTBeTCTBHE BBINIOJHEHHON Ipa)uyecKol 4acTH M CHeuu(UKauy BHIIAHHOMY
3aganuio u TpeboBanusaM ctannaptoB ECK/ k rpaduueckoil ToKyMeHTaIH;

3. Utorn my0inuyHOM 3alUTHI IPOEKTa Ha 3acCeJaHUK PUEMHON KOMHCCUU Kadeaphl;

4. CoOoTBETCTBHE CPOKOB BBIMOJTHEHUS U MPECTABICHHSI TOTOBOTO MPOEKTA K 3aIUTE
YTBEPKIEHHOMY Y4eOHBIM IIAHOM TPa(UKYy.




Pelitunr kypcoBoro npoekra (Rk) onpezensercs myTeM BhIUMTAHUS U3 MAKCUMAJIbHO
BO3MOXKHOT'O KoJmuecTBa OainioB, paBHoro 100 Oamiam, cymmbl mrpadubeix 6amwioB (ZRi),
KOTOpBIE€ BBICTABJISIOTCS PYKOBOAMTENIEM MPOEKTa 3a OLIMOKH, JOMYIIEHHBbIE CTYIEHTOM
pu o(pOPMIICHUH MOSICHUTENbHON 3amucku (Rm3), mpu BRIMOTHEHUH Tpad)UuecKOr 4acTH
npoekta (Rrp), mo uroram myOnaumuHon 3amuThl mpoekTa (R 3aur) U 3a oTcTaBaHue ot rpa-
¢uka 3anuThl npoekTa (Rcp) mo ypaBHeHuU1o:

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

MakcumanbHoe KoinuecTBo O6aioB — 100, muauMansHoe — 60, KOTOpPBIE ONpeaeIs-
I0TCSI PYKOBOJUTENEM MpoekTa AU HEepeHIIPOBAHHO, OLEHKAMU «OTJIMYHO», «XOPOILIOY,
«YIOBIIETBOPUTEIBHO» B COOTBETCTBUH C KPUTEPHUSIMHU, MPEJCTaBICHHBIMU B mad. 2.1.

Taon. 2.1. Kputepuu OLeHKH PeiiTHHIA COCTABJIAIOIIUX KYPCOBOIO IPOEKTA

Cocmasnsarowue
KIl

Kpumepuu OUEHKU upexomendyemue oannol

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

13 BBIMOIHEHA B ITOJIHOM 00b-
€Me, KaUYeCTBEHHO, B COOTBET-
CTBUM C 3aJaHueM. Bce pas-
J€JIbl  TEXHOJIOTHYECKOTO U
MEXaHH4YeCcKoro pacyetoB I13
BBIITOJTHEHEI B IIOJTHOM 00hEME
U opOpMIEHB IPaBUIBHO,
MpaKkTH4IecKu 0e3 OommboK M
OTKJIOHEHWHA OT TpeOOoBaHUit
cranaaptoB ECKJI k Tekcro-
BOHM pokymeHTauuu. Bee pac-
YeTHl CONEepXKaT pacdyeTHBIC
CXEMBI M CCBUIKM Ha JIATEpa-
Typy B TIOIHOM oOBeMe. DKo-
HOMHUYECKOE 000CHOBaHME
BBIITOJIHEHO B IIOJIHOM OOB-
eMe, B COOTBETCTBHH C TpeOo-
BaHUSIMH METOAMYECCKHUX YKa-
3anuil. llenb W BBIBOABI 0
MPOEKTY B3aMMHO YBSI3aHBI U
OTpaXalOT COJEPKAHUE TIPEI-
JaraeMoi MOJepPHHU3AINH.

13 BrIMONTHEHA B [IEJIOM B COOT-
BEeTCTBHH C 3aJaHUEM U C CO-
OmonieHreM TpeOOBaHUI HOPM
ECK]JI k TekcTOBOI JOKYMEHTa-
nuu. B pasznmenax I13 nmo TexHo-
JIOTHYECKOMY M  MEXaHH4e-
CKOMY pacyery 000pyHAOBaHHS
JOMymeHbl 1-2  ommOKu He-
MPUHIUITHAIEHOTO XapaKTepa, B
BHJIE HETOYHOCTEH B 0003HaUe-
HUSX B pAacUETHBIX CXeMax H
CIIIICKE WCTOJNB3YeMOU JInTepa-
TypslL. [Ipemmaraemast MoepHU-
3a1usl IEHCTBYIOIIEro 060pya0-
BaHUs BIIOJIHE pcalibHasd,
OJIHAKO IKOHOMHYECKOe 000c-
HOBAHHEC BBIIIOJIHCHO U IIOAIIHU-
CaHO C HEKOTOPBIM OTCTaBa-
HUEM oT YTBEPKIACHHBIX
cpokoB. llems w BBIBOABI TIO
MIPOEKTY HE TOJHOCTHIO COTJIa-
CYIOTCS C TIpeIaraeMoi MoJep-
HU3aIuen

I13 BeIONTHEHA C HEKOTOPBIMH
OTKJIOHEHUSIMH OT 3a/laHHs B da-
CTH 00beMa BBINIOJIHEHHBIX pac-
YETOB U CPOKOB 3aIUThl; B Tex-
HOJIOTHYECKHX M MEXaHUYECKHX
pacuetax B 13 nomymens! 6onee
JIBYX TEXHHUYECKHX OIIMOOK B
BH/I€ OTCYTCTBHSI CCBUIOK Ha JIH-
TepaTypy M HEIOCTATOYHOI'O KO-
JUYECTBA PACUETHBIX CXEM Ma-
muH W anmapatoB. Mmerorcs
HETOYHOCTH U OIIHOKU B 0(OPM-
JCHUH CIHCKA HCIIOIb30BaHHON
auTepaTypel. B pasgene 3KoHO-
MHYECKOTO OOOCHOBAHUS JIOMY-
IICHBI HE3HAYNTEIbHBIC OTKIIOHE-
HUS oT TpeboBaHUI
METOANYECKHUX YKa3aHUH 110 00b-
€My IIPUBEJCHHBIX PACUETOB II0
OIICHKE HKOHOMHYECKOU 3 ek-
THUBHOCTH TIpeJylaraeMoi Mozep-
HU3aLUH.

1.1. Illmpacpuvie
oannot 3a 113
(Rms)

0 -3 6anna

4 — 7 6annoe

1 — 10 6annoe

2. Kauecmeo 2pa-
duueckoit wvacmu

npoekma u cneyu-
duxayuu

COOpoUHbIE YEepTEekKH M CIe-
IUQPUKAIUYA ~ BBIMOJTHEHBI B
MOJIHOM 00OBbeMe, B COOTBET-
CTBHH C 33J]aHUEM U TpeOoBa-
Husimu ctanaptoB ECK/. Pa-
Ooume uepTexu  jAeraiueit
BBINOJTHEHBI 0€3 OTKJIIOHSHUH
ot cranaaptos ECKJI

COopouHbIe YepTeKH U CIEIH-
q)HKaI_II/II/I BBIIIOJJHEHBI B COOT-
BETCTBHHU C 3aJaHHEM C HE3Ha-
YUTCJIbHBIMU OTKJIOHCHHAMHU OT
cragaaptoB ECKJI. Ha paGounx
yepTexax JOMyIeHbl HEOOb-
ke OMMOKH TEXHUIECKOTO Xa-
paxTepa.

COopouHbIE HYEepPTEeXKU M CIICIHU-
(uKaIys BBITIOJIHEHBI B yKa3aH-
HBIX B 3aJJaHMH 00beMax, HO CO-
JiepxKat OIINOKH B BUJIE
OTKJIOHEHUM  OT  CTaHJapTOB
ECK/J. Ha paGoumx uepTexkax
JeTajeil UMCIOTCS HEHUCIIPABIICH-
HEIE OIIHMOKH.

2.1. HImpacpuvie
bannwl 3a zpaghu-
YecKylo uacmas

(Rre)

0 -3 oanna

3 —7 6annoe

1 — 11 6annoe

3. Ypoeenv meo-
pemuueckoi u
npaKmuuecKkoil
n0020Mo6KU no
umozam 3auiumol
K

Teoperuueckas M MpakTHue-
cKkas MOJATrOTOBKAa BBICOKAs.
CTyneHT yYBEpeHHO H apry-
MEHTHPOBAHHO OTBEYAET
MPaKTHYEeCKH Ha BCE IMPAKTHU-
YEeCKHe W TEOPETHYECKHe BO-
MIPOCHI, W3JIOKEHHBIE B TOSC-
HUTEJILHON 3aIIUCKE 51
rpauYecKOi YacTH IPOEKTA.

Cpeanuii ypoBeHb TeOpeTHYe-
CKOM M NPaKTHUYECKOH MOAro-
ToBKH. CTyJIeHT BecbMa yBe-
PEHHO | MOAPOOHO OTBEUAET Ha
OONBIIMHCTBO 33JaHHBIX BOTIPO-
COB IO TEME MPOEKTa, HO JIOIyC-
KaeT HETOYHOCTH B OTBETax Ha
BOMNPOCHI MPEABLIYIIHX 0O0IIe-
TEOPETHICCKHUX TUCIHILIHH.

Hesricokuii ypoBeHb TeopeTHYE-
CKOM M TPaKTUYECKOW MOAro-
TOBKHU II0 TeMe npoekra. Ha psg
3aJJaHHBIX B XOJI€ 3aIIUTHI TEOpe-
THYECKUX W TIPAKTHYECKUX BO-
MIPOCOB OTBETHI HE IOJHBIE, J0-
ITyCKAIOTCS OMIMOKH B OCHOBHBIX
MOHATHUAX W OMNpPEIENICHUIX I¥C-




OUIUTHHEL, TpeOyeTcs YTOWHSIO-
11as1 OJICKa3Ka MpernoiaBarTessl.

3.1. llImpadghnvie
bannwl 3a 3auumy
KIT (Rsaw)

0—4 6anna

4 — 7 6annoe

1 — 11 6annoe

4. Cpoku evinon-
HeHus u 3aujumol
K1l

IIpoexT BBINMOJHEH MpaKTUde-
CKU B YTBEP)KICHHBIE CPOKH,
OTCTaBaHHE OT rpaduka He
npeBbllaer | Hepeno.

ITpoeKT BEHITIONIHEH U MPEICTaB-
JIEH K 3al[UTe ¢ HEOOIBIINM OT-
CTaBaHUEM OT rpaduka He OoJee
Ha 1-2

[IpoeKT BBIOTHEH C 3HAYUTEIb-
HBIM OTCTaBaHHUEM OT yTBEp-
JXKJIeHHOTO rpaduka OoJiee 4ueM Ha
2 — 3 "Henenu

4.1. llImpadghnvie

?Sﬂn)u 3a cpoKu 0 -3 éanna 3 — 5 6annoe 6 — 8 dannoe

5. CCP’yMMtl

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

106 (ZR)

Cymmapnyiii pei- 100 — 87 6annoe 86 — 74 v6annoe 60 — 73 bannos

munz (Rn) «Yooenemeopu-
u oueni «Omauuno» «Xopowo» MeTbHON

[Tpu cymme 6amnoB Hike 60 KypcoBOii MPOEKT He 3auumbléaemca v TOJICKUT T10-
BTOPHOM 3alllUTe MOCJIE UCIIPABICHUSI BBISIBICHHBIX OMIMOOK U MOCIIE IOTIOJIHUTEIHHON T€O-

peTquCKOﬁ IMOATOTOBKH I10 TEMC IIPOCKTA.

CocraBurennb

.H. MajglieB
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