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1. MTACHOPT HPOI'PAMMBI JUCHUTIJIMHBI «<ITPOLHECCHI U AIIITAPATBI»
1.1. Ob6aacTh NpMeHEeHHUsI TPOrPAMMBI

Pabouas mporpamma sBIISIETCS 4YacTbiI0 OCHOBHOW MpOQecCHOHANbHON 00pa3oBaTeNbHOM
nporpammsel CI1O mo cnermansHocTr 18.02.091epepaboTka HedTH 1 raza.

[Iporpamma paspaboraHa B cooTBeTcTBHM ¢ DenepaabHbIM  T'OCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM CPEIHETO MPO(ECCHOHATHHOTO 00pa30BaHMsI 1O CIIEIUATBHOCTH
18.02.091epepaboTka HedTH U Ta3a.

1.2. Mecto aucuuiinubl B ctpykrype IHIICC3
Juctmmumaa «lIporecchl M ammaparbl» OTHOCHTCS K OOMIENpOPEeCcCHOHATBHOMY ITUKITY
po(ecCHOHATLHOM MOATOTOBKH.
B pavMkax wW3y4YeHHs JUCHUIUIMHBI Yy oOOyJaromuxcs (OPMHUPYIOTCS — CIEAYIONIHE
kommereHiun (OK):
OK.01 BeiOupare crnocoObl pemieHHs 3aqad  NpOo(ecCHOHAIBHOM  JEATENbHOCTH
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTOM
OK.02 Ucnonb30BaTh COBpPEMEHHBIE CpPEICTBAa IIOMCKA, aHAlIW3a W WHTEpHpeTaluu
uH(popMalui U MHQPOPMAIIMOHHBIE TEXHOJIOTMH /IS BBIIOJHEHUS 3313y MpodeccHOHATBHON
JeSITeTbHOCTH
OK 03. [lmanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE M JTMYHOCTHOE
pa3BUTHE, TPEANPUHUMATEIBCKYIO JIEATENBHOCTh B NMPO(ecCHOHANBHON cdepe, HCIONb30BaTh
3HaHUS 110 PABOBOM U (PMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIUSIX
OK.04 3¢ dextnBHO B3anMOAeHCTBOBATh U pabOTaTh B KOJIJIEKTUBE M KOMaH/Ie
OK.07 CopeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOMICH Cpeapl, pecypcocOepeKeHuIo,
NPUMEHATh 3HaHUS 00 W3MEHCHWW KJIMMaTa, TPUHIMIEI OCpPEXIMBOTO IPOU3BOJICTBA,
3¢ (GEKTUBHO ACHWCTBOBATH B UPE3BBIYAMHBIX CHTYAIIHSX
OK.09 TIlonmb3oBaThcss TPOQPECCHOHAIBHOW JTOKyMEHTAIlMel Ha TOCYJAapCTBEHHOM W
WHOCTPaHHOM SI3bIKE

1.3. TpeOoBaHus K pe3yJibTaTaM OCBOEHHSI JUCHUIIHHBI:

B pamkax nporpamMMbl IUCHUITIIMHBI 00Yy4aIOIUMUCS OCBAUBAIOTCS:

Kon TIK, Ymenus 3HaHus
OK

OK.QOl |- ywuraTth, BBIOMpaTh, H300pakaTh W | - KJ1accu(PUKaIIIo " busuKo-

OK. 02 | onuChIBaTh TEXHOJIOTUYECKUE CXEMBI; XUMHUYECKHE OCHOBBI MIPOIIECCOB

OK. 03 - BBINOJHATh MaTE€pPUAIbHBIE M | XUMHYECKON TEXHOJIOTHH;

OK. 04 | sHepreTuueckue pacyeTbl MPOIECCOB M | -XapaKTEPUCTHKH OCHOBHBIX IPOLECCOB

OK. 07 | anmaparos; XUMHYECKON TEXHOJIOTUH:

OK. (09 | - BBIIOJNHATH PacueThl XapaKTEPUCTUK U | THIPOMEXaHUYECKHX, MEXaHHYECKHUX,
napaMeTpoB KOHKPETHOTO BUJIA | TETJIOBBIX, MACCOOOMEHHBIX;
o0opymoBaHus, - METOJIMKY pacdera MaTepuaibHOTO U
- 000CHOBBIBaTh BBIOOP KOHCTPYKIIMHU | TETIOBOTO  OajgaHCOB  MPOIIECCOB |
o0opymoBaHuss AN KOHKPETHOTO | almapaTos,
IIPOU3BO/ICTBA, -METO/Abl pacyeTa W MPUHIMUIBI BbIOOpa
- 00OCHOBBIBaTH  IEIECOOOPA3HOCTH | OCHOBHOTO u BCIIOMOTaTEIILHOTO
BbIOPAHHBIX TEXHOJOTUYECKUX CXEM; TEXHOJIOTHYECKOro 000py10BaHus;
- OCYIIECTBJIATH MOAOOP CTAHJAPTHOTO | - TUIMHYHBIC TEXHOJOTHYECKHUE CHCTEMBI




o0opymoBaHHsS MO  KaTajoram
I'OCTawm;

n

XUMHAYECKMX  MPOU3BOACTB M HX
anmaparypHoe opopmicHue;

- OCHOBHBIC THITbI, YCTPOWCTBO H
HpI/IHI_II/IH HeﬁCTBHH OCHOBHBIX MaAllIIMH H
anmapaToB XUMHUYECKUX MTPOU3BOJICTB;

- TOpPUHOUIBL  BBHIOOpAa ammapaTtoB ¢
pa3IMYHBIMU KOHCTPYKTHBHBIMU
0COOEHHOCTSAMU

1.4. Koin4yecTBO 4acoB HA OCBOEHHE MPOTrPAMMBbI 1M CHMIIJIMHBI:

yaeOHast Harpy3ka oOyuJatomerocs - 1784acoB, B TOM 4ucie:
aynuTopHasi yueOHas Harpy3ka oOyuaromierocs - 1444aca;
CaMOCTOSTENIbHON paboThl oOydaromierocs — 184acos.

KOHCYJbTalMu -4 yaca
MIPOMEKYTOUHAs arTecTanus -12gacos




2. CTPYKTYPA U COJEPKAHUE YUEBHON JUCIHUATLIIMHBI «ITPOIIECCHI U

AIIITAPATBI»

2.1. O6bemM yueOHOM TMCUMILIHHBI M BUIbI YUeOHOH padoThl 11 04HOH (GopMBbI 00yUeHU st

Bun yueOHo# padoThI

Oovem uacos

YueoHast Harpy3ka (Bcero) 178
AyauTopHas yueOHasi HArpy3Ka ooy4arouierocsi (Bcero) 144
B TOM YHCIIE!

TEOpeTHYECKoe 00ydeHne (JICKITHH) 100
71a00paTOpHBIE 3aHATHUS 4
MPaKTUYECKHE pabOThHI 40
KOHCYJIbTALIUU 4
CamocTtosTeabHas padoTa ody4awmerocs (Bcero) 18
IIpomesicymounas ammecmayusi 8 popme 3K3ameHa 12




2.2. TemaTH4eCKHUii IJIAH U coep:kaHue TUCHUILTUHBI «[Ipomecchl U annapaTbI»

HaumenoBanue Coaep:xanue yueOHOro MaTepuaJia, NpakTH4eckue padorTbl, CAMOCTOATEIbHAsA padoTa Oo0bem
pa3aesioB U TeM
4acoB
1 2 3
Pa3nen 1. BBenenne B Kype 1uciuniIdHbl. OCHOBHbIE NOHATHSA 14/4/-12
Tema 1.1. Conep:kanue y4e0HOro MaTepuasia 8/-1-1-
Kuaaccndukanus 1 | Cogepkanue, nenu U 3a1a4u yueOHOM quctuIuInHbl. E€ CBA3b ¢ ApYyrUMH AUCHUIUIMHAMH, POJIb U MECTO B 2
NPOLECCOB H MOJIFOTOBKE 00yyaromnierocs K npodeccuoHalbHON 1eATeIbHOCTH.
anmnaparos 2 | Knaccudukanmonnsle npusHaku. Kiaccuukamus mpoueccoB ¥ anmaparoB M0 Pa3IUYHBIM MPU3HAKAM 2
XHMHYECKOH 3 | OOmias XapaKTEPUCTUKA OCHOBHBIX MPOLIECCOB XUMUYECKON TEXHOJIOTUN: TUIPOMEXAHUUECKUX, TEMIIOBBIX 2
TE€XHOJIOTHH. 4 | O0mas xapaKTepruCTHKAa OCHOBHBIX MTPOIIECCOB XUMHUUECKONW TEXHOJIOTHH. MAaCCOOOMEHHBIX, XUMHUUYECKUX 2
Tema 1.2. Copeprkanue yue0HOT0 MaTepuaJia 6/4/-12
OcHoBBI pacyera 1 | OGmme moHTHS 0 MaTepUaIbHBIX OanaHcax 2
NpoueccoB U 2 | OGrue NOHATHS O TeIUIOBBIX (IHEPreTHYECKNX) OaaHcax 2
anmnaparTron 3 | OcHOBHBIE THIIBI pacU€Ta aNMmapaToB. TEXHOJOTHUYCCKHI, THIPABINYCCKUN, MEXaHUYECKHUH. 2
IIpakTHYecKHe 3aHATHA 4
ITpaktudeckas pabora Ne 1 Pacuer marepuanpbHOro OasaHca. 2
ITpaktuyeckas pabora Ne 2 Pacuet TerioBoro (3HepreTHYecKoro) damxanca 2
CamocrosiTesibHast padoTa 00y4aroIuxcs 2
CocTraBiieHH€e OTYETOB 10 MPAKTUYECKUM padOTaM.
Paznen 2. 'mapoMexaHuvecKue mMpoiecchl 26/16/2/8
Tema 2.1. OcHOBBI Coneprkanue yue0HOT0 MaTepuaJia 2/2/-12
THAPABJIUKH 1 | IMoHsTHE )KUAKOCTH B THIPABIHMKE; CBOMNCTBA JKUAKOCTEH (IUIOTHOCT, BA3KOCTh, TAaBJICHHE, TOBEPXHOCTHOES 2
HATSDKEHHE U JIP.) U CUHULIBI UX U3MEPCHUSI.
IlpakTHyeckne 3aHATHA 2
[TpakTuyeckas padora Ne 3 OCHOBBI IPUKJIAQTHON I'HIPABIUKN 2
CamocrosiTesibHasi padoTa 00y4arommxcst 2
CocTaBieHue oT4era 1o NpakTUIecKoil padore.
Tema 2.2. Coneprkanue yue0HOT0 MaTepHaJia 6/4/-12
I'mapocraTuka u 1 | OcHOBHOE ypaBHEHHE THAPOCTATUKH U €r0 MPAKTHUECKHUE MPUIIOKEHUS. XapaKTePUCTUKHU JABHKEHUS 2
THAPOAUHAMHUKA JKUJKOCTEH. PeXKUMBI IBXKEHMS; XapaKTEPUCTUKA PEKUMOB JIBUKEHHUsI C IIOMOIIBIO Kputepus PeliHombca.
2 | YpaBuenne beprysum 115 uacaibHON U peasIbHOM KUIAKOCTH. [loTepu Hamopa npu ABMIKEHUHN KUIKOCTEH. 2
3 | I'mapaBnuyeckue COPOTHBIICHUS B TpyOonpoBoax. Pacuer nuamerpa TpyOOnpoBOAOB. 2
IlpakTHyeckne 3aHATHA 4




[TpakTuyeckast padora Ne 4. OCHOBBI THJIPOAMHAMHUKHU.

CamocrosiTesibHasi padoTa 00y4arommxcst
CocTtaBieHHe OTYETOB 10 MPAKTHIYECKUM paboTaM.

NP>

Tema 2.3. Hacochbl 1
KOMITpeccopsbl

Copep:xxaHue y4e0HOro MmaTepuaJja

8/2/12/2

1 | O6mue moHATHA O THUApaBIMYECKUX MamuHax. Kiaccudukauus HacocoB; OCHOBHBIE MapaMeTpbl HACOCOB;
00JIaCTH TIPUMEHEHHUS HACOCOB PA3JIMYHBIX THIIOB. YCTPOMCTBO M NPUHIUI JCHCTBHS IICHTPOOCKHBIX H
NOPIIHEBBIX HacocoB. HasHaueHue, kiaccuukanus, mapamerpbl paboTel HacocoB. (Cxema HacOCHOM
yCcTaHOBKH. Hacocel TuHaMUUecKoro Tuma. Y cTpoiCTBO, MPUHIMI PaOOTHl EHTPOOEKHBIX, OCEBBIX, BUXPEBBIX
HacocoB. CoBMecTHasi paboTa EHTPOOEKHBIX HACOCOB.

2 | Kmaccudukamnus kommnpeccopHbix MamuH. OCHOBBI MPOIIEcca CKATHUSI Ta30B. Y CTPONCTBO W MPUHIIUT ICHCTBUS
]_IGHTpO6e)KHBIX 1 MOPITHCBBIX KOMITPECCCOPOB, OCCBLIX BCHTUJIATOPOB U I'da30/1YBOK.

IIpakTnyeckue 3aHsATHs

[Tpaktuueckas padora Ne 5. [Ipumep pacuera 1ieHTpoOEKHOTO Hacoca

JlabopaTopHoe 3aHsiTHE

JlabopaTtopnas pabora Ne 1. Onpenenenue XapakKTepUCTUK Pa3JIMYHBIX TUIIOB HACOCOB

CamocrosiTesibHast padoTa 00y4aroIuxcs
CocraBiieHHE OTYETOB 10 TPAKTUUYECKON U JTabopaTopHOi paboTam

NININININ

Tema 2.4.
Ilepememienue
JKHJAKOCTEH M ra3oB

Conepxanue y4eOHOro Marepuasa

6/-/-/-

1 | Haznauenwue, ycTpoicTBO TpyOompoBo0B. CrtocoObI COeTMHEHHH TPYO.
Buast apmatypsl. Knaccudukanus u npaBuiia KCITyaTaluy TpyoonpoBOIOB.

2 | Beibop nmamerpa TpyOONpoOBOAOB. 3aKOHBI MPOMOPIMOHAIBLHOCTH. XapaKTepUCTHKAa M IMOJO0Op HACOCOB.
Hacocsl 00bEMHOrO THIA.

3 | 3aTpaThl PHEPTrUU Ha NEpEeMeIIeHHEe KHUJIKOCTEH U ra30B 10 TPYyOOIPOBOIAM.

Tema 2.5.
I'mppomexannyeckue
MPOLeCChI

Copep:xxaHue y4e0HOro MmaTepuaja

1 | Knaccudukamus HEOJHOPOIHBIX CUCTEM U METOJIOB UX pa3jieneHus. Pa3aeneHue KuaKuxX U ra30BbIX
HEOJHOPOHBIX cucTeM. [Ipolieccsl OTCTanBaHMs U annaparhbl JJjIsl KX OCYIIECTBICHUS

2 | IIpoueccsl GUIBTPOBaHMS; Pa3HOBUIHOCTH (DUIIBTPOB; UX YCTPOMCTBO M MPUHLMUII AeHCTBH. Paznenenue
HEOJHOPOAHBIX CHCTEM IO/ AEHCTBUEM LIEHTPOOEKHBIX CHJI; PA3HOBUIHOCTU M MIPUHLUI €HCTBUS HEHTPUPYT
Y LIUKJIOHOB.

IIpakTnyeckue 3aHATHS

[IpakTuueckas padora Ne 6. OTcranBanue 1o AEHCTBHEM CHIIBI TSKECTH

IIpakTuyeckas pabora Ne 7. GunbTpoBaHue U IEHTpUDYTHPOBAHKE

[TpakTrueckas padora Ne 8. Kunsmuii ¢oif 3epHICTOr0 MaTepuaia

CamocrosiTesibHasi padoTa 00y4arommxcst
CocTraByieHHe OTUYeTa 10 MPAKTHYECKOH paboTre

NINININ O

Pa3nen 3. TemsioBbie npouecchbl

16/12/-/2
8




Tema 3.2. Cnocodost | Comep:kanue yuedfHOro MaTepuaJia 4/2/-/-
nepeiavyu Temia 1 | OGmue cBeeHHs O TEIUIOBBIX MPOIECCaX; XapaKTEPUCTHKA OCHOBHBIX TEIIOBBIX MPOIIECCOB 2
TennonpoBoHOCTE; K03 HULIMEHT TermTonpoBoAHOCTH. KOHBEKTUBHBIN TEMII000MeH; KO (DUITEHTHI
TETUTOOT/AA4YH U TETIONepeayu.
2 | Onpenenenne Kodh(HUIMEHTOB TEIIIOOTAAYH C MMOMOIIBI0 KPUTEPUEB MOI00MS; ONIBITHEIE TAHHBIC TI0 2
tertootaade. CrnocoObl epeaadu Teruia; TeTNIOHOCHTEIH; TETUIOBbIE OaIaHChl; OCHOBHOE YpaBHEHHE
TEIUIONepPeIauH; ONpeIeIeHNe MTOBEPXHOCTH TEIIOOOMEHa.
IlpakTHyeckne 3aHATHSA 2
[TpakTuyeckast padora Ne9.TenioBbie MpoLecchl U armapaThl. 2
Tema 3.3. Annaparel | Coaep:kanue y4eGHOro MaTepuasia 12/10/-/2
AJid ocymecrBieHuss | 1 | TermooOMeHHBIE anmaparthl; WX KiacCUbUKAIUs; OOMNA MPUHIUTT AeicTBUA. [[puHIIUTIHATEHOE YCTPOMCTBO 4
TEMJI0BbIX TETMIO0OMEHHUKOB Pa3IMYHBIX TUIOB. ANNapaThl BO3AYIIHOTO OXJIAKICHHUS.
npoueccon 2 | Pacuer TeriooOMEHHBIX anmnapaTos. 2
3 | Knmaccudukamus TpyouaTsix nedeit, OCHOBHBIE dJieMeHThl. HazHaueHune TpyOuaThIX nedei, ux kiaccuduxanus u 2
YCTPOICTBO.
4 | OcHOBHBIE MTOKA3aTeNIN PaOdOTHI TPYOUATHIX MEUYEH: MPON3BOAUTEIBHOCTD MIEUH, TeIIoBast MouHocTh, KI1/], 2
TeroBoi Oananc. OOmuMiA MOPSAOK MOJTHOTO pacueTa TpyoJyaTon rmeywu.
5 | Kiaccuduxanus TOMmB, TEMIOTBOPHAS CIIOCOOHOCTD. 2
I[pornecc ropenus. Pacxox kucaoposa v Bo3ayxXa Ha C)KMTaHUE TOTUIHBA.
IIpakTnyeckne 3aHATHSA 10
[Tpaktuyeckas padora Ne 10. Pacyer TennooOMeHHBIX anmapaToB 8
Cemunap: KoHCTpYKIIMH TEIJIOOOMEHHBIX alIapaTos. 2
CamocrosiTesibHasi padoTa 00y4arommxcst 2
1. CocraBnienue npe3eHTaluii, HanmcaHue pedepaTon, TOKIAT0B K CEMUHAPY.
2. CocTaBlIeHHE OTYETOB 10 MTPAKTUYECKUM paboTam
Pa3nea 4. MaccooOMeHHbIE 32/6/2/6
Tema 4.1. Conep:xanue y4e0HOro MaTepuasia 4/2/-12
OcHoOBBI 1 | XapakTepucTrika OCHOBHBIX MAaCCOOOMEHHBIX TporieccoB. OOIMe MpU3HAKKH MaCCOOOMEHHBIX MPOIIECCOB. 2
Macconepeaayu Crioco6b1 BeIpaxkeHHs cocTaBa (pa3. MarepuaabHbIil Oananc MaccooOMEHHOT0 IpoIiecca.
2 | PaBHOBecuHe mpu Maccornepe/aye; paBHOBECHE JBYXKOMITOHEHTHBIX (OMHAPHBIX) crcTeM. [loHsTHE 2
TeopeTndeckoi Tapenku. OCHOBBI pacyeTa MacCOOOMEHHBIX arIapaTos.
IlpakTHyeckne 3aHATHSA 2
[Tpaktudeckas pabora Ne 11. MaccoBbie, MOJIbBHBIE H 00bEMHBIC KOHIICHTPAIIUH. 2
CamocrosiTesibHasi padoTa 00y4arommxcst 2
CocraBieHre OTYETOB I10 MPAKTHUECKON paboTe




Tema 4.2 Coneprkanue yue0HOT0 MaTepHaJia 8/-/2/2
Ileperonka u 1 | CyurHOCTh ¥ BUIBI TUCTUILISAIMH. 3akoHbl Payis-/lansTona. Buas neperonku. [Ipuanmn pekTudukammm. 2
pexTuduKanus Ileperonka B IpuCyTCTBUU BOASHOTO Mapa.
3 | Pextudukanmsi OMHApHBIX CMECEH: CYITHOCTH MPOIECca;, MPUHITUI ACHCTBUS PEKTU(PUKAIIMOHHON KOJIOHHBI. 2
4 | MatepuanbHbIi OaslaHC KOJIOHHBL. [loHsATHE (h1eTMOBOTO M TAPOBOTO YMCIIa; MUHUMAIbHBIC TIOTOKHA OPOIIICHUS 2
1 apa. MeTojpl pacyera yncia TEOPETUICCKUX TapelloK. TermnoBon 6ananc peKTU(hUKAITMOHHONW KOJTOHHBI.
5 | Ompenenenue TemnepaTyp B BepXHeil U HIKHEH yacTu KoJIOHHBI. CriocoObI MoAIepKaHUs TEMIIEPATypHOTO 2
pexurMa KoJoHH. PekTudukaiyisi MHOrOKOMIIOHEHTHBIX CMecei
JlabopaTopHble 3aHSITHUSI 2
JlaGopatopHas pabota Ne 2. M3yueHue npouecca peKTHGHUKAIUN 2
CamocrosiTesibHasi padoTa 00y4arommxcst 2
CocTaBieHue oT4era 1o JJabopaTopHOU paboTe.
Conep:kanue y4e0HOro MaTepuasia 10/2/-/2
1 | BapuaHTHI yCTpOICTBA KOJIOHH: MPOCTHIE U CIOXKHBIC, HACAaIOUHbIE U Tapenbyarbie. Kitaccuukamms KOJIOHH. 4
OOt BUJ TapenbyaThiX M HACAAOYHBIX KOJIOHH, TPUHIIMII UX JIEHCTBUSL.
2 | Buasl KOHTAaKTHBIX YCTPOUCTB B KosoHHE. Kimaccudukarys Tapenok peKTHUKAINOHHBIX KOJIOHH; TPHHIIHIT 4
Tema 433' JEICTBUS; MPEUMYILECTBA U HEIOCTATKH TapesIoK Pa3IMYHBIX pasHoBUIHOCTeH. Kinaccuduxarms Hacanok;
Yerpoiictso BUJIbI HACAJIOK.
pPeKTH(PUKANMOHHBIX 3 | OcHoBEI
pacyeTa peKTU(HUKAITMOHHBIX KOJIOHH. 2
KoI0HH IlpakTHyeckne 3aHATHSA 2
[TpakTuyeckas padora Ne 12.Tleperonka u pekTupuKaus 2
CamocrosiTesibHasi padoTa 00y4arommxcst 2
CocraBieHue oT4era 1o NpakTHIecKoil pabdore.
Tema 4.4. Conep:kanue y4e0HOro MaTepuasia 6/2/-/-
IMpoueccol 1 | Obmas xapakTepuCTUKa COPOIMOHHBIX MpolieccoB. [IpuHIMnmuanpHas cxema abcopOIMOHHO-AECOPOIMOHHON 4
a0copOumu, yctaHoBKH. OCHOBHBIE ()aKTOPHI, BIHSIONINE HA TIPOIECCHl a0COpOIMu U necopOumu. Y CcTporcTBo abcopOepoB
aecopoOumnu, u iecopOepoB. MaTepuanbHbIi U TEII0BOM OaaHc abcopOepa.
ajgcopoumnu 2 | CymHocTh Ipoliecca aacopOInn; XapakTepuCcTUKN ancopOeHToB. KoHCcTpyKInu aacopOoepoB. 2
IIpakTHUyeckne 3aHATHS 2
Cemunap: Poib nporeccoB pektudukaiim, abcopomu u aacopOuuu B nepepaboTKe yriIeBOAOPOAHOTO ChIPHSI. 2
Tema 4.5. Conep:kanue y4e0HOro MaTepuasia 4/-/-1-
IMpouecceol 1 | CyurHoCTh ¥ Ha3HAYEHUE MPOLIecca IKCTPAKIIUU. Pa3HOBUIHOCTH SKCTPAKIIMOHHBIX aIIapaToB. 4
IKCTPAKUMHU
Pa3nen 5. Xumuueckne mpoueccsl 8/4/-/-
Tema 5.1.00mue Conep:kanue y4eGHOro MaTepuasia 4/-/-1-
CBeJeHHUs 0 1 | O6mas xapakTepHCTHKAa XMMHYECKHX MPOLEccoB. BakHeiilie XHMIYecKie MpoLecchl IepepaboTKy 2




XUMHYECKHX HE(PTSHOTO ChIPhsi. OCHOBBI KJIACCU(UKANY XUMHUYECKUX ITPOIIECCOB.
npoueccax 2 | OcobeHHOCTH pacyeTa MaTePHAIbHBIX M TETUIOBBIX 0aJaHCOB XMMHYECKUX MPOIECCOB. 2
Tema 5.2. Coneprkanue yue0HOT0 MaTepuaJia 4/4/-/-
Peakunonnbie 1 | Knaccudukanmsi peakiimoHHBIX anmnapatoB. OCHOBHBIE THITBI PEAKTOPOB, MX YCTPONCTBO M MPHUHITUI ICHCTBHSI. 2
anmaparsbl 2 | OCHOBBI pacyeTa peaKTOpOB. 2
IIpakTHYecKHe 3aHATHA 4
[Tpaktuueckas padora No 13 Pacuer peakiMOHHBIX armapaToB 4
Pa3nes 6. MexaHn4eckHe MpoIecchbl 4/-/-/-
Tema 6.1 Buasbl Conep:xaHue y4eOHOro Marepuaja 4
MeXaHHYeCKUX 1 | Ilponecc u3menbueHus TBEPABIX MaTepuanoB. Haznaduenue, ciocoObl M cxeMbl u3MenbdeHus. OleHKa KauecTBa 2
NpoLEeCcCOB u3Mmenpuenus. Knaccudukanus o60pyaoBanus 1 U3MeNbYeHHs. Y CTPONCTBO MalINH 711 KPYITHOTO U
CpeaHero ApoOJIeHus, JUIl TOHKOTO M CBEPXTOHKOT'O IMOMOJIA.
2 | Jo3upoBaHue TBEPABIX CHITYYHX MAaTEPUAJIOB. Y CTPOMCTBO J03aTOPOB U muTaTeseid. CMeneHne TBEPIbIX 2
CBITyYMX MaTepHajIoB. Y CTpOHCTBO cMecuTeneil. CyIIHOCTh U Ha3HAYCHHE MpoIiecca KIacCU(PUKAIIH
(copTHpOBKH) N3METBUEHHBIX MaTePHaIoB. MexaHuuecKkas KiacCupHKaius (rpoxodeHne). Y CTpouCTBO
I'POXOTOB.
KoncyabTanuu 4
Ilpome:xxyTouHasi arrectanusi B gopMe IK3aMeHa 12
Bcero: 178

OcBocHue JUCLHUITIIIMHBI MOXCET OBITH pCaIM30BaHO C MPUMCHCHUCM SJICKTPOHHOI'O O6yquHH, JUCTaHIIMOHHBIX 06pa30BaTCJIBHHX TEXHOJIOTHI B
COOTBETCTBUH C JIOKAJIBHBIMU HOPMATUBHBIMH aKTaMH YHUBEPCUTETA
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1. YCJIOBUs PEAJIM3ALIMU JUCIUIIJINHBI «ITPOLECCHI U AIIITAPATbBI»

3.1. Tpe6oBaHNA K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrevyeHn 10

Peanmuzamus paboueit mporpamMmbl TUCHUIUIMHBI TpeOyeT HaJMuus y4eOHOro kaOuHeTa
XMMHHU ¥ TEXHOJIOTUU He(TH U ra3a, 1a0opaTopuu MpOoIECcCOB U allaparoB.

OcHanieHHOCTh Y4eOHOr0 KaOMHEeTa XMMUM M TEXHOJOTUH HedTH M rasa: MmocajovHbIe
MecTa JUIsl 00yJaronuxcs, padbouee MECTO MperoaaBaress, HOyTOyKH, MPOSKTOP, HHTEPaKTUBHAS
J0CKa, yueOHO - MeToANYecKas JOKyMEHTaIs.

OcHaieHHOCTh JTA0OpaTOPUU TMPOIIECCOB W amapaToB. TMOCAJOYHBIE MecTa s
oOyJaronuxcsi, paboyee MeCTO TpenojaaBaTelisi, IPOSKTOpP, HHTEPAKTUBHAS JOCKA, HOYTOYKH,
7a0opaTOpHbIE CTEH/BI M MPAKTUYECKUX paboT, CIIPaBOYHbIE CTEH/IbI, YI€OHO - METOANYeCKast
JIOKYMEHTaIHSI.

3.2. UndopmanmonHoe odecnevyeHue 00ydeHus.

Jlnst peanuzani mporpamMmbl  OuOIMoTeuHbIN (OHI 00pa3oBaTEeNbHON OpraHU3AIuN
MMEET MeYaTHbIC U/ WM DJICKTPOHHBIC 00pa30BaTeIbHbIC M HHPOPMAIIMOHHBIC PECYPCHI:
e Ob0mas xumudeckas TexHojorus. Y.l. XuMmuueckwe Mpomecchl M PeakTopsl . ydeOHOe
nocobue / cocrapurenu 0. b. IIsanés, J[. A. I'opnymko. — 2 u3a. — Tomck : Tomckuii
nonutexanueckuit yauepeuteT, 2019. — 187 ¢. — ISBN 2227-8397. FekcT : 2eKTpOHHBIN
Il DnexktponusIii pecypc mudpoBoi odpasosareapHoi cpeasl CITIO PROFOpa3oBanue : [caiit].
— URL: https://profspo.ru/books/96108
e ®posos, B. ®. Jleknuu mo kypcy «lIporecchl u ammaparbl XUMHYECKON TexHomoruu» / B. @.
®ponoB. — 4 u3a. — Cankr-IlerepOypr | XUMU3IAAT, 2020. — 608 c. — ISBN 078-5-
93808-348-7. —Tekcr : anekTpoHHBIN // DneKTpoHHBIN pecypc mudpoBoli 00pa30BaTEIbHOM
cpeant CITO PROFo6pasoBanwe : [caiit]. — URL: https://profspo.ru/books/97816
* T'yxens, 1O. A. Ilpouecce! u annaparsl xumuueckoi texHosoruu. Y. 1. 'mapomexanuueckue
nporecchl W ammapathl . ydeOHoe mocooue mis CIIO / 1O. A. Tyxens. — CapatoB :
[Ipododpaszosanue, 2021. — 95 c. — ISBN 978-5-4488-11468 (), 978-5-4488-1167-8. —
Tekcr : snekrpoHHbIit // DnekTpoHHBI pecypc 1mdpoBoil obpasoBatenbHOi cpeabl CITO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/105152
* I'yxens, FO. A. Tlpoueccsl u anmapatbl XuMU4eckoi Texnosnoruu. Y. 2. TernaoBbie mporeccs
u anmapartsl . yaeoHoe nocobue ans CIIO / 10. A. I'yxens. — Capatos : [IpodobpazoBanue,
2021. — 64 c. — ISBN 978-5-4488-1147+0 R), 978-5-4488-1167-8. -FekcT : 37€KTPOHHBII
Il DnexTpoHHbIl pecypc 1udppoBoi odopasoBareabHol cpensl CIIO PROFOpa3oBanue : [caiit].
— URL: https://profspo.ru/books/105153
* I'yxxens, FO. A. Ilpoueccsl u ammaparTsl Xumuueckoi TexHonoruu. Y. 3. MaccooOMeHHbIe
nporecchl W ammapathl . ydeOHoe mocooue mis CIIO / 1O. A. Tyxens. — CapatoB :
[Ipododpazosanue, 2021. — 144 c. — ISBN 978-5-4488-1148+ 8), 978-5-4488-1167-8. —
Tekcr : snekrpoHHbIit // DnexTpoHHBI pecypc 1mdpoBoil obpasoBatenbHOi cpeabl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/105154

CoBpemenHble TMpodecCHOHANbHBIE 0a3bl JaHHBIX W MH()OPMALMOHHBIC CIPABOYHBIC
CUCTEMBI:

- CIIC Koncynprantllintoc;

- OBC ZNANIUM.COM,;

- CereBas anekTponHas oubnanoreka «9bC «JlaHp»;

- DBC IOPAIT;

- OP 1OC «PROfe6pazoBanue
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4. KOHTPOJIb Y OIEHKA PE3YJbTATOB OCBOEHUS JUCIHUIJIUHBI
«[TPOIECCBHI ! AIIITAPATBI»

4.1. KoHTpPOIb M OLEHKA PpPe3yJabTATOB OCBOCHHUSI JAMCHMIUIMHBI OCYILIECTBIISIETCS
IPEnoJiaBaTesieM B IIPOLECCe IPOBEAECHUS TEKYIIEr0 KOHTPOJISA B GOpMe MPAKTUUECKUX 3aHATHH,
7a00paTOpHBIX PabOT, YCTHBIX OIPOCOB, NHMCHMEHHBIX OINPOCOB, @ TAKKE BBITOJHEHUS
00y4aroIKUMHUCS CaMOCTOSITEIbHON paObOThI M TPOMEXKYTOUHOM aTTecTalus

HToroBoii popmoii mpoMeKyTOUHOM aTTECTAllMU SABJISETCS IK3aMEeH

PesyabTaTsl 00y4eHuUs1

Kpurepun onenkn

MeToanl OEHKH

YMeThb

YUTaTh, BEIOUPATh, H300paxkaTh | [IpaBUIBHOCTE M MONHOTA | DKCIEepTHAs OIICHKA
U OIHCHIBAaTh TEXHOJOTUYECKHUE | BBHIOJHEHUS 3aJaHUH, MPAKTUYECKUX 3aHATHUSA.
CXEMBI, TOYHO DK3aMeH

BBITIOJIHATh MaTepualibHble U | [[paBUIIBHOCTD U MOJHOTA | DKCIEpTHAs OIICHKA
SHEPreTUIecKHe pacueThl | BBIIIOJIHEHUS 3aJaHUH, MPAKTUYECKUX 3aHATHUSA.
MIPOLIECCOB U aINapaToB, TOYHOCTb PAaCUYETOB DK3aMeH

BBITMIOJHATH PacyeThl [TpaBUJIBHOCTH U MOJIHOTA | DKCIIEpTHAS OIICHKA
XapaKTEPUCTUK U NTapaMeTPOB BBITIOJIHEHHU S 3aJJaHUH, MPaKTUYECKUX 3aHSTHSL.
KOHKPETHOI'O BHUJA TOYHOCTb PacueTOB DK3aMeH

o0opyoBaHus,

000CHOBBIBaThH BHIOOP KauecTBo n TexHuueckas OkcnepTHas OIICHKA
KOHCTPYKIIUU 000pYIOBaHUS rPaMOTHOCTh MPaKTUYECKHUX 3aHSATHSL.
JUJI1 KOHKPETHOTO DK3aMeH

MIPOU3BOJICTBA,;

000CHOBBIBaTh bricTpas opueHTanus B OkcnepTHas OIICHKA
€JIeCO00Pa3HOCTh BEIOPAHHBIX | MPEICTABICHHOM MPaKTUYECKHUX 3aHATHUS.
TEXHOJIOTHYECKHUX CXEM,; MaTepuae DK3aMeH

OCYIIECTBIISATH TOJI00P CootBercTBHE DKcrnepTHas OLICHKA
CTaHJapTHOTO 000PYAOBAHUS TpeOOBaHUSAM MHCTPYKIUH | IPaKTHUYECKUX 3aHATHUSA.
no karajgoram u I'OCTaw; , PETIIaMEHTOB OK3aMeH

3HATE.

KJaccu(puKanuio u pusnko-
XUMHYECKHE OCHOBBI MPOIIECCOB
XUMHYECKON TEXHOIOTHH,

YpoBeHb IIPaBUIILHOCTH
U MOJIHOTA OTBETOB IIpU
TECTOBOM M YCTHOM
ornpoce

OKcnepTHas OILIEHKa YCTHOTO
orpoca, TECTUPOBAHUE.
OK3aMeH

XapaKTEPUCTUKU OCHOBHBIX
MPOLECCOB XUMUYECKOU
TE€XHOJIOTHH.
TUJIPOMEXAHUYECKUX,
MCEXAaHNYCCKHUX, TCIIJIOBBIX,
MacCOOOMEHHBIX

bricTpast opueHTanus B
MaTtepuaie

DKcnepTHasi OIEHKa YCTHOTO
OIIpOC, IK3aMEH

METOJIUKY pacdyeTa
MaTepI/IaJ'H:HOFO 1 TCIIJIOBOI'O
0aJTaHCOB MPOIIECCOB U
anmnaparos,

[IpaBUIBLHOCTH U MOJHOTA
pacyeToB

DKcnepTHas OIICHKA
IIMCBMECHHOT' O OHpOCﬁ,
TECTUPOBAHUE, DK3aMEH

METO/IbI pacyueTa M MPHUHIIHIIBI
BbIOOpa OCHOBHOTO U
BCIIOMOTaTEIHLHOTO
TEXHOJIOTUYECKOTO
000pyI0BaHNS;

[IpaBUIBLHOCTH, MOTHOTA
BBINIOJIHEHUS 3aJaHUH,
TOYHOCTh PacCYETOB.
PanmonanbHOCTE AercTBU

OKcnepTHasi OLEHKAa YCTHOTO
ornpoca
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THIIMYHBIC TEXHOJIOTHYCCKHUE bricTpast opueHTanus B DKcnepTHasi OIEHKa TECTOBBIX
CHCTEMBI XMMUUECKHX MPEACTABICHHOM 3aJlaHuH, , DK3aMeH

MIPOU3BOJACTB U UX Marepuaie
anmaparypHoe 0OpMIICHHE;

OCHOBHBI€ THUIIBI, YCTPOMCTBO U | PalimoHanbHOCTh NEUCTBUM | DKCIIEpTHAs OLIEHKAa YCTHOTO

MPUHLIUI AEHCTBUS OCHOBHBIX IlonHoTa OTBETOB OIlpoca, TECTOBBIE 3aJaHUA,
MaIlliH ¥ arnapaToB JK3aMeH

XUMHUYECKUX IPOU3BOICTB;

NPUHIUITEL BEIOOPA ammaparoB ¢ | YPOBEHb MPaBHILHOCTH DKcrepTHas OleHKa
pa3J'II/I‘-IHBIMI/I U I1IOJIHOTA OTBECTOB HpI/I IIMCBMCHHOT' O OHpOCﬁ,
KOHCTPYKTHBHBIMU [IICEMEHHOM OTBETE JK3aMeH

0COOEHHOCTAMU

4.2. CTpyKTypa H NpHMepHOe colepKaHne OIeHOYHBbIX MATEPHAJIOB Il TIPOMEKYTOYHOI
arrecTanuu no qucuunjiuHe «Ilpoueccsl U annmapaTbi»

[IpoMexxyTouHO# aTTecTanuii mo aucHuiuimHe «lIpomeccel W ammapaTbh» SBISETCS
9K3aMeH. DK3aMeH MPOBOIUTHCS MO OMiIeTaM, Kax bl U3 KOTOPBIX COCTOUT U3 3 BOIIPOCOB.

IlepeyeHnb BONPOCOB IK3aMEHY

1. [Mpenmer wu3ydyenuss u 3amaun kKypca <«lIpomeccel u ammapartei». Krnaccudukanus
OCHOBHBIX ITPOLIECCOB XUMUYECKON TEXHOJIOTUH.

2. Krnacc TemmoBeix mporteccoB. OcHOBBI TertooOMeHa. OCHOBHBIE KPUTEPUU TETLIOBOTO
moxo0us.

3. Knacc maccooOmMeHHBIX mporeccoB. OCHOBHas KHHETHYECKas 3aKOHOMEPHOCTD.
JIBroKyiasi cuia mporiecca.

4, KanenpHbIC )KUIKOCTH U MX (PU3NUYECKHE CBOWCTBA.

5. VYpaBHenue TemioBoro OanaHca. OCHOBHBIE CXEMbl OTHOCHTEIBHOTO JBH)KCHUS
TEIUIOHOCUTEIIEH.

6. MaccoobmenHbie poriecchl. Hanpasnenue nepenoca Bemiectsa. MaTepuanbHblii OanaHc.
7. Iunpocratudeckoe naBrnenue. Enunuiel nsmepenus. OCHOBHBIE cBOMCTBA. [Ipubopsr muist
W3MEPEHHUS 1aBJICHHUS.

8. Tennonepenaya. OCHOBHBIC 3aKOHBI TEINIOOOMEHA. JIBHXKyIas cuia.

9. MexaHu3M nepeHoca BenecTBa B cucteMme 0e3 TBepoit ¢aszsl. Macconepenaya.

10. OcHoBHOE ypaBHEHHE THAPOCTATUKH. [eoMeTpuiyeckuidi W (PU3HYECKUH CMBICIT
OCHOBHOTO YpaBHEHHS TUPOCTATUKH.

11. [IpuHnunuaneHble cXeMbl afcopbepos. Llukn paboTel ammapaTta ¢ IBHXKYIIUMCS CIIOEM
agcopOeHTa.

12.  Maccoobmennsie nporecchl. CBsi3b K03 duiimentTa macconepenayn ¢ kodhdummrenrom
MacCOOTauH.

13.  VYcrpolicTBO M Ha3HaUYeHHE 0APOMETPUUECKOT0 KOHICHCATOPa.

14. AOGcop6uus. CoiicTBa, 0071acTh IpUMEHEHUs. PaBHOBECHE B CUCTEME T'a3 — )KUJIKOCTb.
15.  I[IpuHIUMNUATBEHBIE CXEMBl BO3IYIITHON CYIIIKH.

16. T'mpponmnamuka. OCHOBHBIE  TIOHSATHSA.  YPaBHEHHE  HEPA3phIBHOCTH  IOTOKa
(mocrostHcTBO pacxoa). CpenHsst CKOPOCTh MOTOKA.

17. Tennonepenaua. OCHOBHas KHMHETHYECKas 3aKOHOMEpPHOCTb Imporecca. PU3ndecKuil
CMBICT KO3(DPUITMEHTOB TETUIONEpeaud U TETUIOOTAAYH. .
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18.  AOGcop6musa. Cxema ammapaTta. MexanusM mpoiiecca. MaTtepuanbHbIi OaiaHC.

19.  Ancop6buus. TpeGoBanus npeabsBisieMble K aICOPOCHTY.

20. Koadduuuent rernoornaun. Gusnueckuii cMbica K03 (HUIIMEHTA TEII00TauH.

21.  Pextudukamus. Cymuocts mnpouecca. Knaccuduxanus XUAKMX OMHApPHBIX CMECEH.
A3E0TpOINHbIE CMECH.

22. Pexxumbl qBmkenus sxuakocteit. Yucno (koaddunnent) PeitHonbaca.

23. CpaBHeHHME MNPSAMOTOYHOIO M  MPOTHBOTOYHOTO  JBMIKEHHSI  TEINIOHOCUTEINEH.
Onpenenenre ABMKYIIEH CUJTBI TPOIIECCa.

24. Pextuduxamusa. Kak ocymecTBiaseTcss pas3feieHHEe MHOTOKOMITOHEHTHBIX —CcMecei
METOJIOM PEKTUDUKAITHH.

25.  VYpasuenue bepHymim nis peanbHOU KUAKOCTH. DU3NYECKHI B TEOMETPUIECKUI CMBICT
ypaBHeHus bepHymn.

26.  OcHOBHBIE KpUTEpUU MAcCCOOOMEHHBIX MpoueccoB. Mx ¢usmnueckuit cmoicn. [lonarue
KOHBEKTHUBHOU Tu(y3um.

27.  Ilpunnun pexrudukamuu. @azopas quarpamma t —X, V.

28. «MpeanbHas» )KUIKOCTh. Y paBHEHUE bepHYIM 15 <«a1ieanbHON» )KUIKOCTH.

29. Omnpenenenne koddduimenta tertonepenadn. Cesa3b kKodpuimenTa Teronepenadn ¢
KOA((HUITMEHTOM TETUIOOTIAUH.

30. Cxema peKkTH(HKAIMOHHON YCTaHOBKM HENPEPHIBHOTO JeHCTBHA. MarepuaiabHbI U
TEIIOBOM OaaHCHI.

31.  VYpaBuenue bepHymin 1 peanbHON KUAKOCTH. ['eoMeTpruecKuil 1 PU3NUECKUI CMBICIT
ypaBHeHus bepHynu.

32.  OcHobl TemoooMeHa. Crioco0Os! epeaaun TeroTshl. CKOpOCTh mpolecca.

33.  BemmapuBanwue. TemmeparypHble MOTEpH (IEPEeCcCHH) B BBIMTAPHOH ycTaHOBKE. [lone3Has
Pa3HOCTh TEMIIEpaTyp.

34. Tlorepu wHamopa 1o mmHe TpybompoBoma. Ompenenenne ko3 duimeHTa
TUIPABINYECKOTO TPEHUS TPYOBHI.

35.  OcHoBbI TemiooOMeHa. J[BrxkyInas cuiia npoiecca.

36.  MunumanbHOe U paboyee (hIErMOBOE YUCIIO.

37. Knaccudukaius HEOTHOPOIHBIX CUCTEM. METOIBI UX pa3IeICHHUS.

38.  Meroasl u3MeIb4YEHUS, JO3UPOBKU U MEpEMEIINBAHNS TBEPABIX MATEPHAIIOB.

39.  Maccoobmennsie mporecchl. Kunetnka maccomnepenaaun. JIBUKYyIIHUE CUITBI TpoIecca

40. Ilpaktuueckoe mpuMeHeHHWE ypaBHeHUs bepuymnu. IlocTpoeHne HamopHOW u
MbE30METPUUECKON JTUHUM.

41. Uro Takoe ¢uiermoBoe 4uciio. Kakoe BIHMsSHHE OHO OKa3bIBa€T HA COCTAB JUCTHUILIATA U
pacxoJi TperoIero napa?

42.  Cymka. Meronsl cymku. AnmnaparypHoe ohopMIIeHHE TTpoliecca.

43. barapeitnbie nuknonsl. [IpuHmn nerncrBus.

44, Kmacc rtemmoBeix  mpormeccoB. OcHOBBI — TeruiooOMeHa.  TemioHocHTeNnH, UX
XapaKTePUCTHUKHU.

45. (Cxema MHOTOKOPIYCHOW BBIMIAPHOW YyCTaHOBKHU. IIpenmyIiecTBa MHOTOKPAaTHOTO
BbIMIAPUBAHUS MIEpe]l OTHOKPATHBIM.

46. KputepuanbHble ypaBHEHUS, OMUCHIBAIOIINE TTPOIECC OCAKICHUS.

47. BpmapuBanue. OJHOKpaTHOE BbIMapuUBaHHE. MaTepUalbHBIM M TEIUIOBOH OanaHCh
nporecca.
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48.  Cymka. PaBHoBecue. JIBrKyias cuiia mpoiiecca 1mo TBepou ¢ase u mo ra3oBoii dase.
49.  LentpoOexHoe ocaxaeHue. KnHetnka meHTpoOEKHOTO OCAKICHHS.

50. Bemapupanue. IlonaHas u monesHas pasHoCTh Temiieparyp. OnpeneneHrne MOBEpXHOCTU
BBITIAPHOTO arapara.

51. Knaccudukanus ¢opMm cBa3u Biaru ¢ marepuanoMmM. CBoOogHas M CBsi3aHHAs BIAra.
MartepuabHBINA U TEMJIOBOU OalaHChI CYIIKH.

52. Kmaccudukanuss orcToiHbIX HeHTpudyr. Pacder mnpon3BOAUTENTHHOCTH OTCTOWHOMN
HEeHTPUDYTH.

53. Cxema u npuHIHUI PadOTHI OJHOKOPITYCHOTO BBITIAPHOTO armapara.

54.  Hsmenbuenue. OCHOBEHI Npolecca n3MenbueHus. CTeneHb N3MeIb4YeHHUS.

55.  Pexumsl ¢punsrpoBanus. Knaccudukanus GpuiisTpos.

56. BemapuBanue. OCHOBHasi KMHETHYECKas 3aKOHOMEPHOCTH Ipoliecca. [IBukymas cuia
npoiiecca.

57. IlpuHnunuanbHble cXeMbI ancopOepoB. [{uki pa®oThl anmapaT ¢ HEMOJBM)KHBIM CIIOEM
azicopOeHTa.

58. Heongnoponnsie cucrembl. Krnaccudukanus HEOTHOPOIHBIX CHCTEM. MeToasl UX
pazzeneHus.

59.  Bemapupanue. Omnpeenenue pacxo/ia Iperolero napa Ha npoBeaeHue mporiecca.

60. Kpucrammmsamus. CriocoObl Kpuctayumzannu. MaTepualibHblid 6anaHc.

61. Kiacc rugpomMexaHHMUECKHMX MpOIeccOB. MeToa OCaXICHUsS MOJ JEHCTBHEM CHII
TSKECTH.

62. [IceBnooxmxenue. ['mapoauHaMmuka nceBa00KMKeHNs. JJOCTOMHCTBA U HENOCTATKH.

63. Kpucrammmzanus. CymHOCTh mporiecca. TernnoBoii 6anaHc mporecca.

64. [{uknoHHBIN TIpoliecc. Anmapat JJis TPOBEACHUS Tpoliecca.

65. BrmapuBanune. MarepuanbHbIi M TEIMJIOBOW OalaHChl OJHOKOPITYCHOTO BBITAPHOTO
amnmnapara.

66. Kpucrammmsamnus. Kunetuka mporecca.

67. @unbTpoBanue. Tunbl GUIBTPYIOMINUX MAaTEPUATIOB.

68.  MmHorokparHoe BbinmapuBanue. OnpeneneHne ONTUMaIbHOTO YUCIIa KOPITYCOB.

69. Ancopbumsa. CymHocTh mpouecca. llpuHnunuansHoe paznuuue abcopOouuu U
agcop6iuu. O0acTh MPUMEHEHHS.

70. Lentpobexnoe ¢punprpoBanue. O0OImas xapaKkTepuCcTHKa MpoIiecca mporecca.

71.  daktoppl, BIMAIOIIME HAa WHTEHCHUBHOCTH IMpollecca BbIIApUBaHUS U Ha
MIPOU3BOIUTENILHOCTD BBIIAPHBIX AIapaToB.

72.  XapakTepucTHKa aJcOPOEHTOB U MX KIACCU(PUKAIIHS.

73. IlepememmuBanue B kuakoi cpexe. CrocoObl mepemMemMBaHug. MexaHUYecKoe
nepemenuBanre. OCHOBHBIE THITBI MenIaaoK. OnpeaeneHne MOITHOCTH MEIIaIOK.

74.  Breimapuanue. OnpeneneHue NOBEPXHOCTH BBIIIAPHOTO amapara.

75. PaBHOBecue B mponiecce agcopOun. @akTopsl, CIOCOOCTBYIOMINE MTPOIIECCY aICOPOITNH.

Kpurepun onieHnBanus
Ouenka «5» (OTJIMYHO) CTABUTCS, €CIIU.
TIOJIHO PACKPBITO COAEPKAHUE MaTepuasa OuIeTa;
- MarepWal  HM3JI0)KEH  TEXHHYECKM TIPaMOTHO, B  ONpPEAEICHHOM  JIOTHMYECKOM
II0CJICO0BATCIIBHOCTHU, TOYHO I/ICHOHB?)YCTCH TepMI/IHOHOFI/IH;
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- MI0Ka3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETHUECKUE IOJIOKEHUSI KOHKPETHBIMU IIPUMEpPaMH,
CXEMAaMH ;

- IPOAEMOHCTPUPOBAHO YCBOCHUE PAaHEE U3YUCHHBIX COIIYTCTBYIOIIHUX BOIIPOCOB;

- OTBET MPO3BYYaJl CAMOCTOATENIBHO, O€3 HaBOAALIMX BOIIPOCOB;

- JIOMYUIEHbl OJIHA — JIBE€ HETOYHOCTH NPU OCBEILEHUU BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE
HCIIPABIIAIOTCA IO 3aMEYaHUIO.

OneHnka «4» (Xo0pouo) CTaBUTCs, €CIIU:

OTBET YJOBIICTBOPSAET B OCHOBHOM TPEOOBAaHMSAM Ha OLEHKY «5», HO IIPU 3TOM MMEET OJWH M3
HEI0CTATKOB!

- B U3JI0KEHHH JOIYIIEHBI HEOOIBIINE NPOOEIIBI, HE MCKA3MBILIUE COICP/KAHUE OTBETA,

- I[OHYH_ICHBI OIWUH — JABAa HEOO0o4YCTa HpI/I OCBCIICHUU OCHOBHOTO CO,Z[ep)KaHI/IH OTBECTaA,
VICTIPABJICHHBIE M0 3aMEYaHMIO DK3aMEHATOPA;

- I[OHYH_ICHBI OH_II/I6Ka NJIn 60)166 ,Z[BYX HCI0UYCTOB HpI/I OCBCUICHUU BTOpOCTeHeHHBIX BOHpOCOB,
KOTOPBIE JIETKO UCHPABJIAIOTCS MO 3aMEYaHHIO SK3aMEHATOPA.

Ouenka «3» (Y10BJIETBOPUTEIBLHO) CTABUTCS, €CIIN.

- HETOJIHO WJIM HEIOCJEeI0BaTENBHO PACKPHITO COJEpKaHHEe MaTepHaia, HO IOKa3aHO oOIuee
IIOHMAHUC Bonpoca nu HpO,Z[eMOHCTpI/IpOBaHBI YMGHI/IH, JOCTATOYHBIC JIA I[aJ’II:HefIHIeI‘O
YCBOEHUS MaTEPHAJIa;

- UMCJINCh 3anyI[HeHI/I$I NnJin ,Z[OHYH_ICHBI OH_II/I6KI/I B OHpeI[eHeHI/II/I HOHHTHﬁ, HNCITIOJIb30BAHHNU
TEPMHUHOJIOTHH, HCIIPABJIEHHBIE [TOCIIE HECKOIBKUX HABOJISIIMX BOIPOCOB.

OneHka «2» (Hey10BJETBOPUTEIbHO) CTABUTCS, €CIIH:

- HE PaCKpBITO OCHOBHOE COJIep)KaHHEe yueOHOr0 MaTepuarna,

- OOHapy)KEHO HE3HAHWE WJIM HETIOHMMaHHWe OOJIbIIeH MM Hanbojee BaXHON 4acTH y4eOHOTO
MaTepuana;

- JIOTIYIIEHBl OMIMOKH B OMpPEICIICHUH MMOHITHH, TIPU MCIIOJIb30BaHUH TEPMUHOJIOTHH, KOTOPHIE
HC UCHPABJICHBI IMMOCJIC HCCKOJIBKUX HAaBOAAIINX BOIIPOCOB.
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