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1. Hean ocBOeHNsI AMCUUNJINHBI.

K 0CHOBHBIM LieISIM OCBOEHUsS NUCUMIUIMHBI «l MapaBiIuKa U TUAPABIMYECKUE MAIIUHBI)
clIelyeT OTHECTH:

— (popMupoBaHUe 3HAHHI O 3aKOHAX U COBPEMEHHBIX MAaTEMaTHYECKUX 3aBUCHMOCTSX OIU-
CBIBAIOIIMX (PU3UYECKHE NTPOLECCHI, MPOUCXOSIIUE B IOTOKAX KUJKOCTEH U Ia30B, U UCIOJIb30Ba-
HHUE ITUX 3aKOHOB U 3aBUCUMOCTEN JUUIS PELICHHS TEXHUYECKUX 3a/1a4;

— (popMupOBaHUE 3HAHUI O COBPEMEHHBIX THAPABINYECKUX MalIMHAX U (PU3MUECKUX IpO-
Leccax, IPOUCXOMSIINX B HUX, a TAK)KE MCIIOIB30BAHUE 3TUX 3HAHHUU JUIA PELICHHS] TEXHUYECKUX
3aja4, B TOM 4uciie (OPMUPOBAHUE YMEHUH NPUMEHEHUS UCCIEeI0BATEIbCKUX METOA0B THApOMeE-
XaHUKH B IIPAKTUYECKOU 1EATEILHOCTH.

K ocHOBHBIM 3aJa4aM OCBOCHHUS IUCUUILUIMHGI «[ MApaBiIvKa U rMIpaBIMYECKUE MAILIMHBDY
CJIEye€T OTHECTH:

— U3y4YEHHUE 3aKOHOB PABHOBECHUS M JIBUKEHUS >KUJKOCTEH, a TAK)KE PACUETHBIX 3aBHCHUMO-
CTEH NPAKTUYECKOMN THIPABIUKH;

— OCBOEHHE Ha 0a3e 3THX 3aKOHOB U 3MIIMPUYECKHUX 3aBHCHMOCTEH METOJI0B pacyera JIBU-
KEHUS KUJKOCTU Yepe3 DJIEMEHThl TEXHHUECKUX YCTPONCTB U TUAPABIMYECCKUE MAIIVHBI;

— U3y4YeHHE YCTPOMCTBA U MPHUHLUIIOB PabOThl THAPABINYECKUX MAIlUH, UCHOJIb3YEMBIX B
ABTOMAaTU3MPOBAHHBIX MIPOU3BOJICTBAX XUMUYECKUX IIPEANPUATUN.

2. MecTo nucuuniaudbl B cTpykrype OIT

Hucturnnuna «['uapaBivka U TUIPABIMYECKUE MAITUHBI) SABISIETCS OJHOW U3 OOIIETEXHU-
YEeCKUX JUCLUHUIUIMH U OTHOCHUTCS K paslieny «IJIeKTUBHbIE AUCHUUIUIMHBDY 00pa30BaTeIbHON Mpo-
rpaMMBl.

Jucuunnmza «l'uapaBivka U THAPABIMYECKAE MAIIMHbB» B3aUMOCBSI3aHa JIOTUYECKU U CO-
JepKaTeTbHO-METOIMYECKH CO cienyomuMu  auciuranHamu Ol

B obs3amenvuotl vacmu:

— Bricmas maTemMaTuKa;

— dusmkKa;

— Undopmartuka,

— TeopeTnueckas MEXaHUKA;

— TepMmoanHaMuKa U TEIUIONEpPEAAYa;

— MexaHuka;

— Jletanu MamvH ¥ OCHOBBI IPOCKTUPOBAHUS;

— [Ipoueccsl u anmapaTbl XUMUYECKOW TEXHOJIOTUH;

— [IpoekTHas neqaTenbHOCTb.

— KoHcTpynpoBaHue 1 pacueT 3JeMEHTOB 000py0BaHNUS;

— OCHOBBI NPOECKTUPOBAHKS XUMHUUYECKUX MTPEATPUATHIA.

B wacmu 6noxa «Onekmusrvie OUCYUNTUHBLY

—T'azoguHamMmKa,

— TexHOI0rust XMMUYECKOTO MAITUHOCTPOEHUS.

3. IlepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHHs MO JMCUMUILINHE, COOTHECEHHbIE C MJIAHU-
pPYeMbIMH pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTeIbHOIH MPOrpaMMBbl.

B pesynbpTate 0CcBOCHUS AUCHUILIUHBL y 00ydaromuxcs GOpMHUPYIOTCS CIEAYIOUIe KOMIIe-
TEHIIMH U JTOJDKHBI OBITh JTOCTUTHYTHI CIIEIYIONINE Pe3yNbTaThl 00yueHHs Kak 3Tan (OpMHUPOBAHUS
COOTBETCTBYIOIIMX KOMIIETECHIIMIA:



B pe3yabTate ocBoeHHs1 00-

Kox xom- | pa3oBaTe/ibHOM NPOrpaMMbl IlepedyeHnb mIaHMpyeMbIX pe3yJibTATOB
neTeHUnu o0y4aromuiics 10J1KeH 0o0y4eHHUs 110 TUCHUILINHE
00J121aThH
OIIK-2 | CnocobOeH wHCHONB30BaTh CO- | 3HATH OCHOBBI TEOPUHU TEPEHOCA UMITYJIbCa, TeIia U

BPEMEHHOE TEXHOJIOTHYECKOES
U aHAIUTHYECKOE 000pyI0Ba-
HUE MPU IPOBEICHUU HAYYHO-
ro U TEXHOJOTMYECKOro 3JKC-
MePUMEHTa, MPOBOIUTH 00pa-
OO0TKy M aHaJIU3 TOJYYEHHBIX
PE3yJIbTaTOB.

Macchl; MPUHLUIBL (PU3MYECKOIO MOJAEIMPOBAHUS
XUMHUKO-TEXHOJIOTHYECKUX IPOLIECCOB; OCHOBHBIE
YPaBHEHMs JABMKEHMsI >KMJKOCTEH; OCHOBBI TEOPUHU
TEIUIONEPEIaul; OCHOBBI TEOPUU MAacCONEpeNaud B
CUCTEMax CO CBOOOJHOW M HEMOJBWKHON T'paHHIICH
pasznena ¢a3; THIIOBBIE MPOLECCH XUMHUYECKOW TeX-
HOJIOTHH, COOTBETCTBYIOILME aMMapaTbl U METOIbI UX
pacuera.

3HaTh METOJbl MOCTPOCHHUS SMIIMPUYECKUX (CTaTH-
CTUYECKHUX) U PUBUKO-XUMHUECKUX (TCOPETUUECKUX )
MoJiesIel XUMUKO-TEXHOJIOTHUECKUX MTPOLIECCOB.
3HaThb METO/IbI ONTUMM3ALNU XUMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB C MPUMEHEHUEM IMITH-
PUYECKUX W/WIN (HPU3UKO-XUMHUYECKIX MOJICIIEH.
3HaTh OCHOBHbBIC NMPUHIMIIBI OpPraHU3alUUd XUMUYe-
CKOTO IPOU3BOJICTBA, €r0 UEPAPXUUECKON CTPYKTY-
pbl; 00IIME 3aKOHOMEPHOCTH XMMHUYECKHMX IpoLec-
COB; OCHOBHbIE XUMHUYECKHE IPOU3BOICTBA.

3HaTh OCHOBBI TEOPUHU IPOLIECCA B XUMHUYECKOM pe-
aKTOpe, METOAOJOIHI0 MCCIEA0BAHUS B3aUMOJEHCT-
BHs NPOLIECCOB XMMUYECKUX IPEBPAIICHUNA U SIBIIE-
HUH NepeHoca Ha BCeX MAcIUTaOHbIX YPOBHSIX, METO-
JMKY BBIOOpa peakTopa M pacuera Ipoliecca B HEM;
OCHOBHBIE PEaKIIMOHHBIE MPOLIECCHl U PEAKTOPbI XU-
MHUYECKOHM U HEPTEXUMHUYECKON TEXHOJIOTHH.

YMeTh onpenensaTh XapakTep IBMKECHMS KUIKOCTEH
U Ta30B; OCHOBHBIE XapaKTEPUCTUKH IIPOLECCOB TEI-
JI0- ¥ Maccolepeqadn; pacCUYUThIBaTh MapaMeTpbl U
BBIOMpATh amnmaparypy JUisi KOHKPETHOTO XHWMHKO-
TEXHOJOTHYECKOro Impolecca.

YMeTh paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKH
XUMHYECKOT0 Tpoliecca, BHIOMpPATh palOHAIbHYIO
CXEMy IPOU3BOJCTBA 3aJaHHOIO INPOAYKTa, OLICHU-
BaTh TEXHOJIOTHUYECKYIO 3()(PEKTUBHOCTH MPOU3BOI-
CTBa.

YMmeTh BbIOpaTh THII peakToOpa U paccuuTaTh TEXHO-
JIOTUYECKUE MapaMeTpsl IS 3aJaHHOTO Ipolecca;
OTpeAeTUTh MapaMeTpbl HaWydllled OpraHu3aluu
rporecca B XUMUYECKOM PEAKTOPE.

YMeTh onpenensTh OCHOBHbIE CTaTUYECKHE U TUHA-
MHUYECKHE XapaKTEPUCTUKU OOBEKTOB; BHIOMpATh pa-
LMOHAIBHYIO CUCTEMY pETyJIMpPOBAHUS TEXHOJOTH-
YEeCKOro Tpollecca; BBIOMpPATh KOHKPETHBIE THUIIBI
npubopoB s JMAarHOCTHKH XUMHUKO-
TEXHOJIOIMYECKOI0 IIpolecca.
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VYMeThb MNPUMCHATH MCTOABI BBIYMCJINTEIBHON Mare-
MAaTUKA W MATEMAaTHYECKOW CTATUCTUKU IJISI MOJe-
JIMPpOBAaHUA u OIITUMMH3AITNU XHUMHUKO-
TEXHOJIOTUYECKHUX TPOIECCOB.

BHaI[eTB MCTOAAaMHU OIPCACICHUA OINTUMAJIbHBIX W
PalMOHAIBHBIX TEXHOJIOTHYECKHX PEKUMOB PabOThI
00opyIoBaHUsI.

Bragets MeTomamMu pacueTa M aHajM3a MPOoIeCcCOB B
XUMHAYECKHX PEAKTOpax, ONPEACICHHS TEXHOIOTnYe-
CKHX TOKa3aTesei mporecca; METoaMi BbIOOpa XH-
MHUYECKHUX PEaKTOPOB.

Bragers  MeromamMu  yOpaBiIGHHST — XHMHKO-
TCXHOJIOTUYCCKMMU CUCTEMaAMHU UM MCTOAAMU PCEry-
JMPOBAHMS XUMHKO-TEXHOJIOTHUYECKHUX MTPOIIECCOB.

4. CTpyKTypa H cojiep:KaHue JUCIUIIUHBI.

OO0mmas TpyJ0eMKOCTh JUCIMILIMHBI COCTABIISICT 2 3a4CTHBIC SJIMHHUIIBI, HA TPEThEM Kypce,
T.e. 72 akageMu4ecKkux yaca (13 HuX 36 4acoB ayAUTOPHBIX 3aHATHI U 36 4aCOB CaMOCTOSTEIHHOM
paboThI CTYICHTOB).

CtpykTypa u cojaep:kaHHe AMCUUIUIMHBI «[ HWIpaBnuka W TUAPABIUYECKHE MAIIUHB» IO
CpokaM U BHJIaM paboThl oTpaxeHsl B [Ipmnoxkennn 1, mepedeHs 1ab0paTOpHBIX paboT MpUBEICH B
[Tpunoxxennn 2.

Coaep:kaHue pa3aejioB THCIUIIHHBI:

BBenenue.
Kunkocts u raz. Cuiibl, IeUCTBYIOIINE B )KUJIKOCTU U raze. CBOMCTBA KUAKOCTEH U ra30B.
I'mapocraruka.

OcHoBHOM 3aKkoH rujpocTaTuku. YpaBHenus Ilackans u Apxumena. CriocoObl U3MepeHUs
nasieHus. Cuia, NeHCTBYIOIAs HAa CTECHKHU.

I'mapoaunamuxa.

OCHOBHBIE TIOHATHS U OIpEJeNieHUs. YpaBHEHHE PacXoJ0B (YpaBHEHUE HEPA3PHIBHOCTH).
VYpaBuenus Jitnepa u HaBbe-CToKkca COOTBETCTBEHHO [IJIsl IBMYKEHUS UJICATTBHOW U pealbHOM KU~
KOCTHU. YpaBHeHHe bepHysmim i uaeanbHoi xujakoctd. CriocoObl n3MepeHus: HanopoB. TpyOka
[Into s 3amepa CKOPOCTHBIX HAlOpPOB B MOTOKAX JKHUJKOCTH M Tas3a. YpaBHeHue bepHymum ais
peanbHON KUIKOCTH. Y4eT moTepb dHepruu, ypaBHeHus: BeiicOaxa u Jlapcu-BeiicOaxa. I'maponu-
HaMU4ecKoe 10/1001e MOTOKOB KHUJIKOCTH U ra3a. Pexxumsl Teuenus. Kapuramus.

I'mapaBianyeckue CONpPOTHBJICHUS.

Jlamunapaoe teuenue. TypOynenTHoe TeueHue. TypOyleHTHOe TeUeHHE B INIAJAKUX U LIepo-
XOBaThIX TpyOax. Pacuér TpyObonpoBoaoB. MecTHbIE CONPOTUBIICHHUS.

Hacocsl 1 rugponpuBoabI

[{eHTpoOEXKHBIE U JIOMACTHBIE HACOCHI, YCTPONCTBO M MPUHIMI PabOThl. XapaKTEepUCTUKU
[IEHTPOOEIKHOTO HAcoca. XapaKTEPUCTUKH JPYrUX JIOMACTHBIX HAcOCOB. JlomacTHBIE THAPOIBUTA-
tenu. O6beMHbIe Hacochl. [IpuHnun aeicTBus u odmue cBoiictBa. [lopmHeBbie Hacochl. OcoOeH-
HOCTH IUTYHXXEPHBIX U AuadparMeHHBIX HacocoB. HepaBHOMEPHOCTH MOAAYH U CIIOCOOBI €€ CHUXKE-
Hus. Poropasie Hacocs! [IpunHIun aeiicTBus u obrue cBoiicTBa. OCHOBHBIE PAa3HOBHIHOCTH POTOP-
HBIX HAaCOCOB: HICCTCPCHHBLIC, BHUHTOBBLIC, IMJIACTUHYATLIC, AKCHAJIbHO-IIOPIIHCBBIC, paJgualibHO-
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MOpITHEBBIC. XaPaKTEPUCTUKU HACOCOB M HACOCHBIX YCTaHOBOK. OOBhEMHBIC THAPABINICCKIE IBU-
ratenu. CTpyiHbIE HACOCHI.

5. O6pa3oBare/ibHbIE TEXHOJOTHH.

Metoauka npenonaBanus AMCUMILINHBL «[ MapaBivka U rMApaBIMYECKAE MAIUHBD) U pea-
Ju3alus KOMIETEHTHOCTHOIO NOJX0/a B U3JI0)KEHUH M BOCIPUATHM MaTepuaja MpeaycMaTpUBaeT
UCIIOJIb30BAHUE CIEAYIOIIUX aKTUBHBIX U HHTEPAKTUBHBIX (POPM IIPOBEACHUS IPYNIIOBBIX, HHIAUBH-
IyaJIbHBIX, ayIUTOPHBIX 3aHATHN B COUETAHUU C BHEAYAUTOPHOU paboToil ¢ 1eipio (opMUPOBAHUS
U pPa3BUTUS OOLLEKYIbTYPHBIX U MPO(ECCHOHANBHBIX HABBIKOB 00YYaIOIINXCS:

— TMOATOTOBKA, MPEICTABICHUE M KOJUIEKTUBHOE OOCYX/IEHUE TEKYIIUX BOIPOCOB HA 3aHS-
THUSX;

— MPOBEJCHUE UHTEPAKTUBHBIX 3aHATUN B pEeXUME OOCYKIEHUS U IUalora Mexay CTyAeH-
TaMU, CTYZICHTOM U IIPENOJaBaTENIEM 10 OCBOCHMIO Pa3/ieloB JaHHOW JUCLIUILIINHBI,

VY ienbpHBIN BeC 3aHATHH, MPOBOJAMMBIX B MHTEPAKTUBHBIX (hopMax, ONMpe/eieH TIaBHOH Iie-
JbI0 00pa30BaTENILHON MPOrpaMMbl, 0COOEHHOCTBIO KOHTUHIEHTA OOYYalOLIUXCS U COJEpKaHHEM
JUCHUIUIMHBI «['MapaBivKa U TUAPAaBINYECKHE MALIUHBD) U B LEJIOM IO JAUCLUIUIMHE COCTABIISET
50% aynuTOpHBIX 3aHATUNA. 3aHATHS JEKLIMOHHOTO THIA COCTABJSAIOT 18 yacoB, MpakTUYECKUE 3a-
HATHS — 9 4acoB, 1a0OpaTOPHBIC 3aHATHS — 9 4acoB.

6. OueHoYHbIE CpeCcTBA I TEKYIero KOHTPOJIS YCIeBaAeMOCTH, IPOMEKYTOYHOM aTTecTa-
MU 110 UTOTaM OCBOEHMS TUCHUILIUHBI U Y4eOHO-MeTOIn4YeCcKoe odecreyeHne CaMoCTOsI-
TeJIbHOH PadoThI CTYACHTOB.

B mporecce o0yueHUs MCTIONB3YIOTCS CIEAYIONMINE OIEHOYHBbIC (DOPMBI CAMOCTOSTEILHOM
paboThl CTYIEHTOB, OLICHOYHBIE CPECTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUYHBIX
aTTecTaIui:

- IIOJArOTOBKA K BBIIIOJHEHMIO ITPE3EHTALNN U UX 3aL1UTA,

- KPYTJIBIA CTOJ, TUCKYCCHSI, IOJIEMUKA, TUCITYT, 1e0aThI;

- YCTHBI OMpocC U cobece0BaHUE;

- KOHTpPOJIb 3HAaHUH IIPH ITOMOIIM TECTOB.

OOpa3sipl TeCTOBBIX 3aJaHHi, TEM AUCKYCCHUI M KOHTPOJBHBIX BOMPOCOB MPECTABICHBI B
HpI/IJ'IO)KeHI/II/I.

6.1. ®oH/ OLEHOYHBIX CPEJACTB /ISl MPOBEJAEHHS ATTECTANMH 00yYAIOUINUXCS M0 THCHHILINHE
(MoyJti0)

6.1.1. Ilepeyenb kommneTeHuui, GopMHUpPYEeMBIX B IIpoLecce 0CBOCHHUsI 00pa30Ba-
TeJbHOM NMPOrpaMMBbl.

B PE3YIBbTATC OCBOCHUA TUCHUIIJIMHBL (MOI[y.HSI) (bOpMI/Ipy}OTCSI CICOYIOIIME KOMIICTCHIINH .

Koa xomme- B pe3yabTare ocBoeHusi 00pa30BaTeJbHONH NMPOrpaMMbl 00y4aKOLIUICSA
TEeHUHH J0JI7KEeH 00J1a1aTh
OIIK-2 CnocoOeH HCIOoIb30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE W aHATMTUYECKOE

000py0BaHUE MPH MPOBEJICHUN HAYYHOTO U TEXHOJOIMUYECKOTO HIKCIEPUMEH-
Ta, MPOBOJIUTH 0OPA0OTKY U aHAJIN3 MOJYYEHHBIX PE3YJIbTaTOB;

B nporuecce ocBoeHust 00pa3oBaTeNbHON MPOrpaMMbl IaHHbIE KOMIIETEHIIMH, B TOM YHUCIIE
UX OTJEJIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MTO3TAITHO B XOJ€ OCBOEHHS OOYUYaIOIMIMMUCS TUCIUII-
JMHBI (MOJTyJIs), B COOTBETCTBHUH C M KaJICHIApPHBIM I'pa)uKOM yueOHOTO Mpolecca.

6.1.2. Onucanue nokasareJieid 1 KpUTepUeB OLICHUBAHUS KOMIIeTeHIIHi, GopmMupye-
MBIX [0 HTOraM OCBOEHHS IMCUUILTHHBI (MOIYJIs1), ONMCAHUE IIKAJ OLleHUBAHUS.
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[Toka3zareneM OIEHMBAHUSI KOMIIETCHIIMI Ha Pa3IMYHBIX ATanax ux (OPMUPOBAHUS SIBIISET-
Csl IOCTHKEHHE 00yUYaIOLUMUCS MIIAHUPYEMBIX Pe3y/IbTaTOB O0yUeHUs AUCIUILINHE (MOAYIIO).

Iloxa3aTenn

Kpurepuu ouenuBanus

Heynosiaersopu-
TeJbHO

yllOB.]IeTBOpI/ITe.]ILHO

Xopomo

OTJau4HO

OIIK-2 - CriocobeH ICTob30BaTh COBPEMEHHOE TEXHOJIOTHYECKOE M aHAIMTHYECKOE 000PYIOBaHHE TIPH MPOBEICHIH
HAayYHOT'O M TEXHOJIOTHYECKOTO SKCIEPUMEHTA, IPOBOIUTH 00pabOTKY M aHAIH3 HOJIyYEHHBIX Pe3yIIbTaTOB;

3HATD:
3HaeT  OCHOBBI
TEOpUH TEepEeHO-
ca HMITYJbCA,
Tella U MaccChl,
TNPUHINNE  (U-
3UYECKOI0  MO-
JIEITNPOBAHUS
XHUMHUKO-
TEXHOJIOTHYe-
CKHX TMPOIIECCOB;
OCHOBHBIE ypaB-
HEHHS  JBHKE-
HHMS SKHJIKOCTEH;
OCHOBBI TEOPHH
TEIUTOTIepeIavn;
OCHOBBI TEOPHH
Maccomnepeaayn
B CHCTEMax Cco
CBOOOIHOM u
HEIOABMKHOU
rpaHuledl  pas-
nena ¢as; TUIO-
BBIE  TIPOIECCHI
XHUMHYECKOM
TEXHOJIOTHH,
COOTBETCTBYIO-
IIHe arnmapaTsl u
METOABI WX pac-
yera.

3HaeT METOJbI
MMOCTPOCHUS 3M-
MTHUPUIECKUX
(cratuctryue-
CKUX) U (U3HKO-
XUMHYECKUX
(TeopeTnueckux)
MOJelIel XHUMH-
KO-
TEXHOJIOTHYE-
CKHX MPOLIECCOB.
3HaeT  METOIBI
ONTUMH3ALUU
XHUMHKO-
TEXHOJIOTHYE-
CKHX TIPOIIECCOB
C TpHUMEHECHHUEM
IMIUPUIECKUX
w/umn  pusuko-
XUMHYECKUX
MOJICIICH.

OOyuaromuiics  Jie-
MOHCTPHUPYET TOJHOE
OTCYTCTBHE  3HAHHI
OCHOB TEOpUH Iepe-
HOCa MMILyJIbCa, Tel-
Jla U Macchl; NPUHLIH-
OB ($u3nIeCKOro
MOJETUPOBAHUS  XU-
MUKO-
TEXHOJIOTHUECKHUX
MPOLIECCOB; OCHOBHBIX
YpaBHEHUU ABUKEHUS
JKUJIKOCTEH; OCHOB
TEOpUU TEIJIoNEpena-
Yd; OCHOB TEOpUHU
Maccornepeaadu B
cucreMax co cBoboI-
HOH W HEIOJABUKHOU
rpaHuLen paznena
(a3; THUMNOBBIX MPO-
LECCOB  XMMMYECKOI
TEXHOJIOTHH, COOT-
BETCTBYIOIIMX  ara-
paToB M METOJOB HX
pacuera; METOJIOB
MOCTPOCHUS HIMIUPHU-
YeCKHX (CTaTHCTHYE-
ckuX) ®  (usmko-
XUMHYECKUX (Teope-

THYECKUX)  Mojenei
XHAMUKO-
TEXHOJOTHIECKUX
MPOIIECCOB; METOJIOB

ONTUMU3AINNA  XHMH-
KO-TE€XHOJIOTHYECKUX
MPOIIECCOB C IIpHMe-
HEHHEM  SMIMpHUUe-
CKUX W/WMin (HU3HKO-
XUMHYECKUX  MOje-
Jei; OCHOBHBIX NPHH-
LIUIOB  OpraHM3aluu
XUMHYECKOTO TPOU3-
BOJICTBa, €ro Hepap-
XUYECKOH CTPYKTYpBI;
00X 3aKOHOMEPHO-
cTer XMUMHUYECKHX
MPOLIECCOB; OCHOBHBIX
XUMHYECKUX  IPOU3-
BOJICTB; OCHOB T€OpUU
mporecca B XHUMHUUE-
CKOM pEaKkTope, Me-

OO6yuyatomuiics  ne-
MOHCTPUPYET HETOJI-
HOE 3HaHHe

OCHOB TEOpUHU Iepe-
HOCAa MMITYJIbCa, TEI-
Jla 1 MaccChl; NPUHLIH-
1():} (u3nIecKOro
MOJETUPOBAHUS  XU-
MHKO-
TEXHOJIOTHYCCKUX
MPOLIECCOB; OCHOBHBIX
YpaBHEHUU ABUKEHUS
JKUJKOCTEH; OCHOB
TEOpUU TEIJIoNepena-
4Yd; OCHOB TEOpUU
Maccorepeaadu B
cHcTeMax co CBO0OI-
HOM W HEIMOJABUKHON
rpaHuen paznena
(a3; THUMOBBIX TMPO-
IIECCOB  XHMHYECKOU
TEXHOJIOTHH, COOT-
BETCTBYIOIIMX  ara-
paToB M METOJOB HX
pacuera; METOJIOB
MOCTPOCHUS IMIUPHU-
YecKuX (CTaTUCTHYe-
ckux) ®  (usuko-
XUMHYECKUX (Teope-

THYECKUX)  MoJenei
XHAMUKO-
TEXHOJIOTHYECKHAX
MPOIIECCOB;, METOIOB

ONTUMU3AINNA  XHMH-
KO-TE€XHOJIOTHYECKUX
MPOIIECCOB C IIpHUMe-
HEHHEM  SMIMpHUYe-
CKUX W/WIN (HU3HKO-
XUMHYECKUX  MOJe-
Jei; OCHOBHBIX NPHUH-
LIUMNOB  OpraHu3aluu
XUMHYECKOTO IPOU3-
BOJICTBa, €ro Hepap-
XUYECKOH CTPYKTYpBI;
00X 3aKOHOMEPHO-
cTen XUMHUYECKHX
MPOLIECCOB; OCHOBHBIX
XUMHYECKUX  IPOU3-
BOJICTB; OCHOB T€OpUU
mporecca B XHUMHUUE-
CKOM pEaKkTope, Me-

OOyuatonuiics  Jie-
MOHCTPUPYET 3HAHUE
OCHOB TEOpUHU Iepe-
HOCAa WMITyJbCa, TEIl-
Jla 1 MaccChl; MPUHLIH-
1():3 ¢$u3nIecKoro
MOJETUPOBAHUS  XU-
MHKO-
TEXHOJIOTHYECKUX
MPOIIECCOB; OCHOBHBIX
YpaBHEHUM ABUKEHUS
JKUJIKOCTEH; OCHOB
TEOpUH TeIIonepeaa-
4Yd; OCHOB TEOpUU
Maccornepeaadu B
cHcTeMax co CBO0OI-
HOH W HEMOABHKHOU
rpaHuuei paznena
¢da3; THIIOBBIX TIPO-
IIECCOB  XUMHUUYECKOM
TEXHOJIOTHH, COOT-
BETCTBYIONIMX  arla-
paToB M METOJOB HX
pacuera; METOJIOB
MOCTPOCHUS IMIUPH-
YecKuxX (CTaTHCTHYE-

ckux) ®  (usuko-
XHUMHYECKHX (Teope-
THYECKUX)  MoJeseil
XHMHKO-
TEXHOJIOTHYECKUX
IPOLIECCOB; METOAOB

ONTUMU3AINNA  XHMH-
KO-TE€XHOJIOTHYECKUX
MIPOIIECCOB C IIpHUMeE-
HEHWEM  OSMIHpHYe-
CKUX W/WIH (HU3HKO-
XMMUYECKHX  MOJe-
Jeil; OCHOBHBIX NPHUH-
LIUIOB  OpraHu3aluu
XMMUYECKOTO MPOU3-
BOJCTBa, €ro uepap-
XMUYECKOH CTPYKTYPBI;
00X 3aKOHOMEPHO-
cTen XUMHUYECKHX
MIPOLIECCOB; OCHOBHBIX
XUMHYECKUX  IIPOU3-
BOJICTB; OCHOB T€OpUH
mporecca B XHUMHUUE-
CKOM pEaKTope, Me-
TONOJIOTUM  HCCIEN0-

OOyuatomuiics  je-
MOHCTPUPYET MOJHOE
u TayOOKOoe 3HaHWE
OCHOB TEOpHH IIepe-
HOCa HUMITYJbCa, TeTl-
Jla ¥ Macchl; MPUHITH-
OB ¢$u3IIecKoro
MOJICIIUPOBAHUS  XH-
MHKO-
TEXHOJIOTHYECKUX
MPOIIECCOB; OCHOBHBIX
YpaBHEHUN NBUKEHUS
JKHIKOCTEH; OCHOB
TEOpUH TeIUIoepea-
9M; OCHOB TEOpUHU
Maccorepeaadn B
cucreMax co cBo0oOj-
HOM M HEMOABMKHOU
rpaHUIeH paszena
¢da3; THUIOBBIX MpO-
LIECCOB  XMMMUECKOHI
TEXHOJIOTHH, COOTBET-
CTBYIOIIHMX allapaToB
U METOJOB HX pacue-
Ta; METOAOB IOCTpPOe-
HUS  OMIIUPHICCKHIX
(cTaTHCTHYECKUX) |
(U3UKO-XIMHYECCKIX
(TeopeTHYeCcKuX) MO-

nenen XUMHUKO-
TEXHOJIOTHYECKUX
MIPOIIECCOB; METOJIOB

ONTUMU3AINHA XHMH-
KO-TE€XHOJIOTHIECKUX
MIPOIIECCOB C TIPHIMeE-
HEHWEM  OMIIHpHYIe-
CKUX /WM (U3HKO-
XMMHUYECKHX  MOJe-
JIeil; OCHOBHBIX IPUH-
LUIOB  OpraHU3aLuu
XMMUYECKOTO TIPOU3-
BOJCTBAa, €ro Hepap-
XMUYECKOU CTPYKTYPBI;
00ImuX 3aKOHOMEPHO-
cTen XUMHYECKHX
IIPOLIECCOB; OCHOBHBIX
XMMHUYECKHX  IIPOU3-
BOJICTB; OCHOB TEOPUU
mporecca B XHUMUYE-
CKOM peakTope, Me-
TONOJIOTUH  HCCIEN0-




3HaeT OCHOBHEIC
NPUHIAIEL  Op-
TaHW3AaUU  XH-
MHYECKOTO TpO-
W3BOJICTBA, €ro
H“epapXuyecKou
CTPYKTYpBI; 00-
ue 3aKOHO-
MEPHOCTH  XH-
MUYECKUX IPO-
I[ECCOB; OCHOB-
HBIE XAMHYE-
CKHE TIPOH3BOJ-
CTBa.

3HaeT  OCHOBHI
TEOpUH TIpOIIeC-
ca B XUMHUYE-
CKOM peakTope,
METOJIOJIOTHIO
WCCIIeIOBaHUS
B3aUMOJEICTBUA
MPOIIECCOB  XU-
MHYECKUX TIpe-
BpallleHUN u
SIBIICHUM  Tiepe-
HOCa Ha BcexX
MacITabHBIX
YPOBHSIX, METO-
JTUKY BbIOOpa
peakTopa M pac-
gera Ipolecca B
HEM; OCHOBHBIE
peaKIMOHHbIE
MPOIIECCHl U pe-
aKTOPBHl XUMHYE-
ckoii u HedTe-

TOJOJOTHH  HCCIEI0-
BaHUS B3aMMOJEHUCT-
BUS TIPOIIECCOB XHMHU-
YECKUX MpeBpallleHui
U SBJIICHHM IepeHoca
Ha BCEX MAacIUTaOHBIX
YPOBHSIX, METOIUKHU
BbIOOpa peakTopa U
pacdera mpoiiecca B
HEM; OCHOBHBIX peak-
IIUOHHBIX IPOIIECCOB
U PEeaKTOpOB XUMHUE-
ckoi m HedTexuMu-
YEeCKOH TEXHOJIOTHH.

TOAOJOTUM  HUCCIIEO-
BaHUS B3aUMOJIEHUCT-
BUS IIPOLIECCOB XUMHU-
YECKUX MNpeBpalleHui
U SBJIICHHM IepeHoca
Ha BCEX MACIITaOHBIX
YPOBHSIX, METOIUKHU
BbIOOpa peakTopa U
pacueta mpolecca B
HEM; OCHOBHBIX peak-
LMOHHBIX IPOLECCOB
U pEakTOpOB XUMMUE-
CKOM u HedTexmMu-
YECKOI TEXHOJIOTUH.

BaHUS B3aMMOJEHUCT-
BUSI TIPOIIECCOB XHMHU-
YECKUX INpeBpalleHui
U SIBJICHUM IepeHoca
Ha BCEX MaclITaOHBIX
YPOBHSIX, METOJUKU
BBIOOpa peakTopa |
pacueta mpouecca B
HEM; OCHOBHBIX peak-
IUOHHBIX MPOIECCOB
U PEaKTOpOB XHMHYE-
CKOM u HedTexmMu-
YECKOM TEXHOJIOTUH.

BaHUSA B3aUMOJACHUCT-
BUSI TIPOIIECCOB XUMH-
YECKUX MpEBpaLLEHUI
U SBJICHUM MepeHoca
Ha BCEX MaclITaOHBIX
YPOBHSAX, METOJUKHU
BBIOOpa peakTopa |
pacuera Tmpolecca B
HEM; OCHOBHBIX peak-
LUOHHBIX IPOIECCOB
U PEaKTOpOB XHMHYeE-
CKOMl W HePTeXmMH-
YECKOU TEXHOJIOTHH.

XUMHUYECKOU
TEXHOJIOTHH.
yMeTh: OOGyuatontuiicst He | OOywaromuiics  ne- | OOywarommiics — ge- | OOydaromuiics B
YMmeer ompeje- | yMeeT WM B HEAOCTa- | MOHCTPUPYET HEMOJ- | MOHCTPUPYET yYMEHHE | MOJIHOM o0beme Je-
JATH ~ XapakTep | TOYHOW CTEeNeHH yMe- | HOe YMCHHE OTIpEeNIeNATh XapaKTep | MOHCTPHPYET YMCHHE

JBIDKCHUS  KUJI-
KOCTEe W ra3oB;
OCHOBHBIC  Xa-
PaKTepUCTUKU

MPOIIECCOB  Tell-
JO- M Maccore-
penaum; paccuu-
THIBATh mapa-
METpHl M BHIOU-
pathb anmaparypy
JUIl  KOHKPETHO-
ro XHMUKO-
TEXHOJIOTUYe-

CKOT0 Ipolecca.
Ymeer paccun-
TBIBaTh ~ OCHOB-
HBIE XapaKTepH-
CTHKH XUMHYe-
CKOTO TIporiecca,
BEIOMpaTh  pa-

€T ONpeAeNsITh Xapak-
TEp JBIDKEHUS KUA-
KOCTeHl U rasoB; OC-
HOBHBIE  XapakKTepHu-
CTHKH MPOLIECCOB
TEIJIO- U Maccormepe-
Jladd; PAaCCUUTHIBATH
mapameTpsl M BBIOH-
path ammapatypy s
KOHKPETHOTO  XHMMH-
KO-TE€XHOJIOTUYECKOTO
IpoIecca; PacCUUThI-
BaTh OCHOBHBIE Xa-
PaKTEPUCTUKH XUMHU-
4ecKoro  mpolecca,
BBIOMPATH pauuo-
HaJbHYIO CXEMY IpO-
W3BOJCTBA 3aJaHHOTO
MPOJIYKTa, OLIEHUBATH
TEXHOJIOTUYECKYIO

ONpEeNeNATh XapakTep
JIBUDKEHUS XKHUJIKOCTEH
U Ta3oB; OCHOBHBIE
XapaKTEepPUCTUKH TIPO-
LIECCOB TEIJIO- U Mac-
comepesiau; paccyu-
THIBaTh TTapaMeTphl U
BBIOMpAaTh ammapary-
Py Ui KOHKPETHOTO
XHUMHKO-
TEXHOJIOTUYECKOTO
Ipolecca; PacCUUThI-
BaTh OCHOBHBIE Xa-
PaKTEPUCTUKH XUMHU-
4ecKoro  mpolecca,
BBIOMPATh panuo-
HaJbHYIO CXEMY IpO-
W3BOJCTBA 3aJaHHOTO
MPOJIYKTa, OLEHHUBAThH
TEXHOJIOTHYECKYIO

JIBIDKEHUS KUIKOCTEH
U Ta30B; OCHOBHBIC
XapaKTepUCTUKH TIPO-
LIECCOB TEIJIO- U Mac-
corepenadn; paccuu-
TBIBATh TapaMeTpbl U
BBIOMpATH ammapary-
Py Ui KOHKPETHOI'O
XUMHKO-
TEXHOJIOTHYECKOT0
IpolLecca; pacCUnThI-
BaThb OCHOBHBIC Xa-
PaKTEpPUCTUKU XUMH-
4ecKoro  Ipolecca,
BBIOMpATh paumo-
HaJIbHYIO CXEMY IpO-
W3BOJICTBA 33aJaHHOTO
MIPOAYKTa, OICHUBATh
TEXHOJIOTHYECKYIO

3¢ (HEeKTUBHOCTL TIPO-

ONpeneNaTh XapakTep
JIBUDKEHUS KUIKOCTEN
U Ta3oB; OCHOBHbIE
XapaKTEePUCTUKH TPO-
LIECCOB TEIJIO- U Mac-
comepesadd; paccdu-
THIBaTh TApaMeTpsl U
BEIOMpATH ammapary-
Py IUII KOHKPETHOTO
XMMHKO-
TEXHOJIOTHYECKOTO
IpoIecca; PacCUUTHI-
BaTh OCHOBHBIE Xa-
PaKTEepUCTUKH XUMHU-
4ecKoro  mpolecca,
BHIOMpATh panuo-
HaIlbHYIO CXEMY IpO-
W3BOJCTBA 33JaHHOTO
MPOIYKTa, OLEHUBATH
TEXHOJIOTUYECKYIO
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[IMOHAIBHYIO
CXeMy  HpoHu3-
BOJCTBA 3aJaH-
HOTO TIPOAYKTA,
OLICHMBATh TeX-
HOJIOTHYECKYIO
3(hHEeKTHBHOCTD
MPOM3BOJICTBA.
YMeeT BbIOpaTh
TUII peakropa H
paccunuTath TEX-
HOJIOTHYECKHE
napaMeTpsl IS
3aJaHHOTO IIPO-
mecca; OMNpeze-
JWUTH TTapaMeTpsl
Hauwly4dlexd op-
raHu3aluu 1po-
1ecca B XUMH4e-
CKOM peaxTope.
Ymeer omnpene-
JSTh  OCHOBHBIC
CTaTHYECKHE U
JMHAMHYECKHE
XapaKTEePUCTHKU
00BEKTOB,  BBI-
Ompatp  pammo-
HaJIbHYIO CHCTe-
My peryiupoBa-
HHUSL TEXHOJIOTH-
4eCKOro Mpolec-
ca; BBIOMpATh
KOHKPETHbIE
TUTBL  TIPUOOPOB
JUIL  TMarHOCTH-
K1 XHMHKO-
TEXHOJIOTHYe-
CKOTO TIpoIiecca.
YMeer npume-
HSTh METOJIBI
BBIYHCIIUTEIb-
HOM MaTeMaTUKU
U MareMaThie-
CKOM CTaTUCTH-
KW UL MOJEIH-
pOBaHMS H OI-
TUMHU3ALUNA  XU-
MHKO-
TEXHOJIOTHYe-
CKHX TIPOILIECCOB.

3¢ dexTruBHOCTL TIPO-
W3BOJICTBA; BBIOpATh
THII peakTopa W pac-
CUMTATh TEXHOJOTH-
YecKHe  MapaMeTphl
JUIS  33JaHHOTO TIPO-
necca;  OMPEICIUTh
napamMeTpsl  HaWIyd-
e OpraHu3aIH
mporiecca B XHMHUYC-
CKOM peakTope; Ofl-
penensitb  OCHOBHbBIE
CTAaTHYECKNE W JIHHA-
MHYECKUE XapaKTepH-
CTHKH OOBEKTOB; BBI-
Oupath  paluOHalb-
HYIO CHCTEMY pery-
HI/IpOBaHI/IH TEXHOJIO-
THYECKOTO MpoIlecca;

BBIOMpAaTh  KOHKpET-
HBIE TUIBl NPHOOPOB
UL JMarHOCTHKH
XUMHKO-
TEXHOJIOTHYECKOTO
nporecca; MpPUMEHSITh
METOJIBI BBIYHCIIH-

TEJIbHON MaTeMaTHKH
Hu MaTeMaTHYEeCKON
CTATUCTUKHA IJISI MO-
JIETUPOBAHUSI U  OII-
TUMH3ALAH  XUMHKO-
TEXHOJOTHUECKHX
MPOILIECCOB.

3¢ (HEeKTHBHOCTH TIPO-
W3BOJICTBA; BBHIOpATh
TUII peakTopa U pac-
CUNTATh TEXHOIIOTH-
YeCKHe  MapaMeTphl
JUIS  3aJaHHOTO TIPO-
necca;  ONMPEICIUTh
napaMeTpsl  HaWIyd-
e OpraHu3aIH
mporiecca B XHMHUYE-
CKOM peakTope; Ofl-
penensitb  OCHOBHbBIE
CTAaTHYECKHE W JIHMHA-
MHUYECKUE XapaKTepH-
CTHKH OOBEKTOB; BBI-
Ouparh  paluOHallb-
HYIO CHCTEMY pery-
J'II/IpOBaHI/IH TECXHOJIO-
TMYECKOTO TpOoIlecca;

BBIOMpAaTh  KOHKpET-
HBIE THIIBI NPUOOPOB
TUTS JHATHOCTUKH
XHMHKO-
TEXHOJIOTUYECKOTO
nporecca; NPUMEHATD
METOMBI BBIYHCITH-

TEJIBHOH MaTeMaTHKHU
Hu MaTeMaTHYECKON
CTAaTUCTUKHA IJISI MO-
JIETUPOBAHUSI U OII-
TUMHU3ALAH  XUMHKO-
TEXHOJOTMUECKUX
MPOILIECCOB.

M3BOJICTBA; BHIOpaTh
TUI peakTopa U pac-
CUMTATH TEXHOIOTH-
YecKhe  IapameTpbl
JUIS  3aJaHHOTO TIPO-
Iecca;  ONMPEICIUTh
napaMeTpbl  HaWIy4-
mei OpraHU3aIIH
mporiecca B XHMHUYE-
CKOM peakTope; Ofl-
penensitb  OCHOBHBIE
CTAaTHYECKHE W JIHMHA-
MHUYECKUE XapaKTepu-
CTHKH OOBEKTOB; BBI-
OmpaTth  paIoHaNb-
HYIO CHCTEMY pery-
J'II/IpOBaHI/ISI TECXHOJIO0-
THYECKOTO TIpoIiecca;

BBIOMpAaTh  KOHKpET-
HBIE THIIBI NPUOOPOB
ISt JIMarHOCTUKH
XHMHKO-
TEXHOJIOTUYECKOTO
nporecca; NPUMEHSTH
METOHBI BBIYHCITH-

TEJIbHOW MaTeMaTUKU
U MaTeMaTH4YecKOi
CTaTUCTUKH U1 MO-
JICIUPOBAaHUST U OTI-
TUMH3AIMA  XUMHUKO-
TEXHOJIOTHYECKUX
IIPOLIECCOB.

3¢ HEeKTHBHOCTL TIPO-
W3BOJICTBA; BBIOpATh
TUI peakTopa U pac-
CUHTATH TEXHOIIOTH-
YecKHe  IapameTphl
IUIS  3aJaHHOTO TIPO-
Iecca;  OMPENeNUTh
mapaMeTpbl  HaWIy4-
e OpraHu3aIUH
mporiecca B XUMHUYE-
CKOM peakTope; Ofl-
penensiTb  OCHOBHBIE
CTATHYECKHE W JIMHA-
MHUUYECKHUE XapaKTepH-
CTHKH OOBEKTOB; BBI-
Oupath  palHOHANb-
HYK CHCTEMY pery-
J'II/IpOBaHI/ISI TCXHOJIO-
THYECKOTO TIPOIlecca;

BBIOMpAaTh  KOHKpET-
HBIE THIIBI NPHOOPOB
TUTS JHarHOCTUKH
XUMHKO-
TEXHOJIOTUYECKOTO
nporecca; MPUMEHSTb
METOHBI BBIYHCITH-

TEJNBHOH MaTEMaTHKHU
" MaTeMaTU4eCKOH
CTATUCTUKHA IS MO-
JIETTUPOBaHUSI U OTI-
TUMH3ALIAH  XUMHKO-
TEXHOJIOTMYECKUX
MIPOIIECCOB.

BJIAJETh:
Bnageer wmero-
JlaMH  OTIpeJieIie-
HUS  ONTHUMAlb-
HBIX M paluo-
HAIILHBIX TEXHO-
JIOTHYECKUX pe-
JKUMOB  pabOTHI
000pyIOBaHHUS.
Bnageer wmeto-
JaMH pacyera u

OOGyuarontuiicst HE
BJIaJICCT WIXA B HEJOC-
TATOYHOU CTCIICHU
BIaeeT  METOJaMU
ONpENCIICHUS  OINTHU-
MAQJBHBIX H PaIyo-
HAIILHBIX TEXHOJIOTHU-
YECKUX PEXKHMOB pa-
00TBI  00OPYIOBAHWS;
METOJlaMU pacdeTa H
aHaJM3a MPOLIECCOB B

OO0yyaromnuiics  Bna-
JeeT B HEIOJIHOM
o0BeMe METOJaMU
OTpENeICHUs]  OITHU-
MallbHBIX W PaIHo-
HAJIbHBIX TEXHOJIOTHU-
YECKHX PEXHMOB pa-
0OTBI 00OPYIOBAHMS;
METOJlaMH pacdeTa H
aHaJKM3a MpOLECCOB B
XHUMHYECKHX PEaKTO-

OOGyuaronuiicst
THUYHO BJIaJIeeT
METOJIJaMH  OTIpeJierie-
HHSI ONTHMAJBHBIX |
palMOHANIBHBIX — TEX-
HOJIOTUYECKHUX PEXKHU-
MOB paboThl 000py-
JIOBaHHsS; METOJaMHt
pacdera © aHanmza
MPOLIECCOB B XMMHUYE-
CKUX peakTopax, Oll-

qac-

OOGyuarouuiics B
MOJTHOM O0BEeMe BIIa-
JIEET METOJAMH OIIpe-
JICICHUST  ONTHMAaJb-
HBIX W PallMOHATBHBIX
TEXHOJIOTUIECKUX

PEXKUMOB padoThI
000pyIOBaHUS;, METO-
JlaMU pacyueTa U aHa-
nIHM3a  TPOLECCOB B
XUMHUYECKHX PEaKTO-




aHanu3a  1po-
L[ECCOB B XUMH-
YECKUX PEeaKTo-

XUMHYECKHX PEeaKTo-
pax, OIpeIeNIeHUs
TEXHOJIOTUYECKUX

pax, OTIpeICIICHHUS
TEXHOJIOTHYECKUX
MoKazaTesel Ipouec-

peneneHuss TEeXHOJO-
THYECKHUX  I1OKa3arTe-
Jell mpouecca; MeTo-

pax, oTIpe/IeIICHUS
TEXHOJIOTHYECKUX
IoKazaresien Ipouec-

pax, ompeneie- | IOKaszaTeleil Ipolec- | ca; MEeTOJaMH BBIOOpa | JaMu BBIOOpa XHMH- | ca; METOJaMHU BEIOOpa
HHUS TEXHOJOTH- | Ca; METOJaMH BBHIOOpa | XUMHYECKHX pEAKTO- | YeCKMX  PEAKTOPOB; | XHMUYECKHX PEaKTO-
YECKHX II0Ka3a- | XUMHUUYECKUX PEaKTO- | POB; METOJaMH | METOJAMH  yIpaBlie- | POB; METOIaMH
Tenel mporecca; | poB; METOJaMH | YIPABICHHS XHUMHKO- | HHSI XAMHUKO- | YIPABICHUS XHMHKO-
METOAaMH  BBI- | YIPABJICHHUS XHMHKO- | TEXHOJOTHYCCKUMHU TEXHOJIOTUYECKUMH TEXHOJIOTHYECKUMH
bopa  XUMHYE- | TEXHOIOTMYCCKHMH CHCTEMaMH M METO- | CHCTEeMaMH M METO- | CHCTeMaMH H MeTO-
CKHX PEaKTOPOB. | CHCTEMAaMH M METO- | JaMH PEryJIUpOBaHMS | JaMH PETYIUPOBAHUS | AaMH PErYIHPOBAHUS
Bnageer Mero- | maMH PeryJHpOBAaHUS | XHMHKO- XHMHKO- XUMHKO-

JaMH  yIpaBie- | XHMHKO- TEXHOJIOTUYECKUX TEXHOJIOTNYECKUX TEXHOJIOTNYECKUX
HHS XUMHKO- | TEXHOJOTHYECKUX HPOLIECCOB. HPOLIECCOB. HPOILIECCOB.
TEXHOJIOTHYE- HPOLIECCOB.

CKUMHU CHCTEMa-
MH U METOJaMHt
peryaupoBaHus
XUMUKO-
TEXHOJIOTHYC-
CKHX IPOLECCOB.

@DopMa NPOMEKYTOUHON aTTeCTALMM: 3a4€T.

[IpomexxyTounast aTTecTanusi oOy4aromuxcs B GopMe TECTUPOBAHUS MPOBOIUTCS IO pe-
3yJlbTaTaM BBIMOJIHEHHS] BCEX BUAOB yueOHOU pabOThI, MPEAyCMOTPEHHBIX YYEOHBIM IJIAHOM IO
JAHHOM TUCHUIUTUHE (MOMAYJIIO), MPU 3TOM YUYUTBHIBAIOTCS PE3YNIbTaThl TEKYIIETO KOHTPOJIS yCIie-
BaeMOCTH B TeueHHe ceMecTpa. OleHKa CTENeHH TOCTHKEHUSI 00yUJaloUMMUCs TUIaHUPYEMBIX pe-
3yJbTATOB OOYYEHHS MO TUCHHUIIINHE (MOJYJIO) MPOBOIUTCS MPEToIaBaTesieM, BEYIIUM 3aHATUS
M0 AUCUUIUTHHE (MOAYII0) METOJOM IKCIIEPTHOM omeHKH. [1o uToram npoMeKyTouHoi aTTecTalun
0 TUCIUIUIMHE (MOYJTI0) BBHICTABIISIETCS OIIEHKA «3aUTEHOY» WJTU «HE 3a4TCHOY.

K npomMexyTouHOI aTTecTaluu JOMYCKAIOTCS TOJBKO CTYIEHTHI, BBIIOJHUBIINE BCE BUJIbI
y4ueOHOM paboThI, MPeTyCMOTPEHHBIE padoUueil mporpaMMoi 1o TUCHHUILUIMHE «BBeneHue B crienu-
aIILHOCTHY (Hamucaau pedeparsl, MPOILTH TECTUPOBAHUE. )

IIxana one-
HUBAHUA

Onucanue

BoinonHeHsl Bce BUABI yueOHOM pabOThl, MPeayCMOTPEHHbIE yUYeOHBIM ILIa-
HOM. CTyJIE€HT AJEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB MPHU-
BEJICHHBIM B TAaOJIUIaX MOKa3aTeseil, oneprupyer NpuoOpeTeHHBIMU 3HAHUSMU,
YMEHUSIMH, HaBBIKAMU, IIPUMEHSAET UX B CUTYalUsIX MTOBBIIIEHHONW CI0XKHOCTH.
[Ipu 3TOM MoOryT OBITH AOMYIIEHBl HE3HAUWUTEIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS IIPU aHAJTUTUUYECKUX OIEpalysX, IEPEHOCE 3HAaHUI 1 YMEHUN Ha
HOBBIE, HECTAHJAPTHbIE CUTYalIUH.

3autreHo

He BoinoniHeHn oauH wiM 6osee BUAOB yuyeOHON pabOThI, MPEeayCMOTPEHHBIX
y4eOHbIM 11aHoM. CTYAECHT JEeMOHCTPUPYET HETOJIHOE COOTBETCTBHE 3HAHUM,
YMEHHH, HaBBIKOB MpPHUBEIEHHBIM B TaOJHMIaX IOKa3aTenel, IOMyCcKarTCs
3HAYUTENbHbIE OIINOKH, MPOSIBIISETCS OTCYTCTBUE 3HAHUM, YMEHUH, HaBBIKOB
0 psIy TOKa3aTesiel, CTYIeHT UCIBIThIBAET 3HAUUTEIbHBIE 3aTPyIHEHUS MTPU
OIIEpUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.

He 3aureno

®DoH/IBI OTICHOYHBIX CPEACTB MPEICTABICHBI B TPIIIOKEHUH 4 K pabodeit mporpaMmme.

7. YueOHO-MeTOoAHYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne U CIUIIHHBI.
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a) OCHOBHasl JINTepaTypa:

1. JI.LA. Tapacosa, I'.E. 3aiiue, T.H. PomankoB ['mapaBivka u rugpaBiIdvecKue MAIIWHBI.
Vuebnoe mocodue. — M.: MI'VUD, 2006. 208 c.

2. B.I'. Cuctep, M.T". Jlaryrkun Ilponeccsl u amnmapaTbl XMMHYECKOW TEXHOJOTHUU. YUEOHUK.
Yacts | . — Mocksa: Mockosckuii [Toautex, 2018. 372 c.

3. Mamunel ¥ anmapathl XHUMHYECKHUX IPOU3BOJCTB: YueOHOoe mocoOue [uisi BY30B/
A.C.Tumonnn, b.I'bamnmun, B.f.Bopmes, F0.U.I'yceB u ap./ Ilom oOmed penakmueit
A.C.Tumonuna.- Kanyra: UzparensctBo H.®.boukapesoii. 2008. - 872 c.

0) 1OMOJIHUTE/IbHASA JIUTepaTypa:

1. Tumonun A.C. OCHOBBI KOHCTPYHUPOBAHUS U pacueTa TEXHOJIOTUYECKOTO U MPOYHOCTHOTO
obopynoBanus. CrnpaBounuk. T. 1,2, 3. — Kanyra: U3natensctBo H.boukapesoii, 2001 r.
—990, 980, 990 c.

2. MamuHOoCTpoeHre. DHIMKIIONEANsA. MaliHbel ¥ anmnapaTsl XUMHYECKUX M HePTeXUMHUUE-
ckux npou3BoAcTB. T 1V — 12 (M.B. I'enepanos u np. 2004 — 832 c.

B) IpPOrpaMMHoOe of0ecriedyeHre i MHTEPHeT-pPecypchbl:

ITo BceM paszenaM AUCIMILIMHBI HUMEIOTCS IPUKIIaIHbIE IPOrPaMMbI pacyeTa, BBITOJHEHHBIE B
cucteme MathCad.

WHTEepHET-PeCypChl BKIIIOYAOT Y4eOHO-METOINYECKHE MaTepHaIbl B DJIEKTPOHHOM BHJIE, IIPEI-
cTaBlICHHBIE Ha caiite http://mospolytech.ru B pasnene «bubnnoreka»

BapuaHThl KOHTPOJIBHBIX 33J[aHUl 10 JMCIUILIMHE MPECTaBICHbl Ha caiTax: http://i-exam.ru,

http:// fepo.ru
8. MarepuajibHO-TeXHUYECKOE o0ecriedeHne TUCIUNIHHBI.

VYuebHble mabopaTopuu kKadeapsl «AnmnaparypHoe opopMieHre 1 aBTOMAaTU3aIUs TEXHOJIO-
TMYECKUX MpOou3BOACTB UMeHU npodeccopa M.b. ['eHepanoBa» moiaHOCTHIO OCHAILIEHBI 000pYAOBa-
HUEM U IpuOOpaMu /sl TPOBECHHUS 1abOPaTOPHBIX paboT.

HNmerotcs MCTOANYCCKUC YKa3aHHs 110 IPOBCACHUTIO KOHKPETHBIX BUOB SaHﬂTHﬁ, a TaKXeE
HCIIOJIb3YCMBIX B y‘Ie6HOM mponecce TCXHNICCKUX CpCACTB 06y‘IeHI/IH.

Kadenpa pacnonaraet KOMIbIOTEPHBIM KJIACCOM JJISI POBEJCHUS, KaK CEMUHAPCKUX U
MPAKTUYECKUX 3aHATUH, TaK U JUISI BHITTOTHEHUS! BUPTYAJIbHBIX J1a00paTOpHBIX padoT.

9. MeToauyecKkue peKOMEHANH JJIsl CAMOCTOSITEIbHOI PaGoThl CTY/IEHTOB.

CamocTtosTenpHas paboTa SBISIETCS OJHUM U3 BHIOB MOIYYeHUS] 00pa3oBaHUS 00YyJaroIIy-
MUCS ¥ HallpaBJICHA Ha:

e U3y4YeHHE TEOPETHYECKOTO MaTepHhalia, MOATOTOBKY K JIEKIIMOHHBIM U CEMHUHAPCKUM
(TpakTUYECKUM) 3aHSATUSIM

L BBIITOJTHCHHUE KOHTPOJIBHBIX SallaHI/Iﬁ

® MOATOTOBKA K TECTUPOBAHMIO C UCIOJIBL30BaHHUEM O0IIe00pa30BaTEIHHOIO MOpTaIa

e  HamucaHue M 3amuTa pedepara 1o npeayioKeHHON TeMe.

CamocTtosaTenpHas paboTa CTYACHTOB MPECTAaBISIET COOOM BaKHEHIIee 3BEHO Y4eOHOTO
nporiecca, 0e3 MpaBUILHON OpPraHU3allud KOTOPOro O0YJarONTUiHCS HE MOXKET ObITh BHICOKOKBAJIH-
(UIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT nofKeH MOMHUTh, YTO TPOBOAUTH CAMOCTOSATEIbHBIC 3aHITUS CIEAYET PETYISPHO.
OueHb Ba)XHO MPHJIOKUTh MAKCUMYM YCHUJIHi, BOJIU, YTOOBI 3aCTaBUTh ceOst paboTaTh C MOIHOM Ha-
TPY3KOM C MEPBOTO JHA.



11

He cnenyer oTkmansiBaTh paboOTy Takke M3-3a HEPaOOYETrO0 HACTPOCHHUS WIIM OTCYTCTBUS
BJOXHOBeHUs. HacTpoeHne HyXHO co3aBaTh caMoMy. [loHMMaHue HEOOXOIUMOCTH BBIIIOIHEHUS
paboThl, 3HAHUE LIETH, OCMBICIICHUE TIEPCIIEKTUBBI OJIArONPUATHO BIHSIOT HA HACTPOCHHUE.

Kaxzplil CTyEeHT JODKEH caM IJIaHMPOBATh CBOIO CaMOCTOSITEIbHYIO paboTy, MCXOAsd U3
CBOMX BO3MOXHOCTEW M NPHOPHUTETOB. DTO CTHMYJIUPYET BBIOJHEHHE PalboThI, co3maer Oojee
CIIOKOIHYI0 0OCTaHOBKY, YTO B UTOI'€ [IOJIOKUTEIBHO CKa3bIBAETCSl HA YCBOCHUU MaTepHala.

BaxHo mosiHee yuecTb 00CTOSTENBCTBA CBOEH pabOThI, yACHUTD, UTO SIBJISCTCS TJIaBHBIM Ha
JAHHOM JTalle, KaKylo I0CIEJ0BaTeIbHOCTh pabOThl BBIOPATh, YTOOBI BBINOJHUTh €€ JIy4llle U C
HaVMEHBIIMMHU 3aTPATAMU BPEMEHU U SHEPIUHU.

JUis n010TBOpHON paboThl HEMAJIOBAXXHOE 3HAYEHHE UMEeT 0OOCTaHOBKA, OpraHU3alys pa-
6ouero mecra. Hy)xnHo 1o0UTHCS, 4T0OBI MECTO pabOTHI IO BO3MOXXHOCTH OBUIO MOCTOSHHBIM. Pa-
00Ta Ha IPUBBIYHOM MeCTe JeaeT ee 0osee IoA0TBOPHOM. [IpoayKTUBHOCT pabOThl 3aBUCUT OT
IIPAaBUJILHOTO YEPENOBAHMS TPyJa U OoTabIXa. [loaToMy Kakabple 4ac Uiy Ba CIELyeT AeNaTh Iepe-
pbIB Ha 10-15 MuHyT. BbIXOAHBIE JHU JIydllle NOCBATUTh AKTUBHOMY OTJBIXY, 3aHSTUSAM CIIOPTOM,
MPOTYJIKaMU Ha CBEKEM BO3IyXe W T.JA. Jlaxke mepexinroueHne ¢ 0OJHOTO BUJa YMCTBEHHON pabOTHI
Ha JIPyTO¥ MOXKET CIIYXKUTbh AKTUBHBIM OTIBIXOM.

CTyneHT TOJKEeH MMOMHHUTB, YTO B MPOLIECCe 00YUCHUST BAKHEUITYIO POJIb UTPAET CaMOCTOS-
TesnbHas pabdora ¢ KHUro. Hayuntecs pabotaTh ¢ KHUroi — BakHelIIas 3ajaua cTyaeHTa. bes sro-
ro HaBbIKa OYJET Ype3BbIUaiHO TPYIHO U3y4yaTh NPOTPaMMHBIN MaTeprail, U MHOTO BpEMEHU OyeT
MOTPayeHO HepalnoHaIbHO. PaboTa ¢ KHUTOH CKiIaabIBaeTCsl U3 yMEHHs 000paTh He0OX0AUMbIE
KHUTH, Pa300paThCs B HUX, 3aKOHCIIEKTUPOBATH, BEIOPATh INIAaBHOE, YCBOUTH U MPUMEHHTD Ha TpaK-
THKE.

10. MeToanyeckue peKOMeHIalMH JJIsl penogaBaTeJis.

OcHOBHBIM TpeOOBaHHEM K MPENOIaBAHUIO JUCIUILTUHBI SBISETCS TBOPUECKHI, TPOOIEeM-
HO-/TMAJIOTOBBIN TTOIXO0/1, TTO3BOJISIOIINI MOBBICUTH HHTEPEC CTYJAECHTOB K COACPIKAHUIO YIEOHOTO
Marepuana.

OcHoBHas (popma U3y4eHHS U 3aKPEIICHUSI 3HAHUM 10 3TOW AUCIUIUIMHE — JICKIIUOHHAS U
npaktuueckas. [IpenonaBarens 10KEH NOCAEAOBATENIBHO BBIYUTATh CTYACHTaM Psij JIEKIUH, B XO-
A€ KOTOPBIX CICAYET COCPEAOTOUYUTh, BHUMAHUEC HA KIIFOUYEBBIX MOMCHTAX KOHKPETHOI'O TCOPECTUUC-
CKOTO MaTepuaja, a TakKe OpPraHHU30BaTh MPOBEACHHUE MPAKTUYECKUX 3aHATHI TakuM 00pazom,
4TOOBI AKTUBU3HWPOBATH MBIIIIJICHHUEC CTYACHTOB, CTUMYJIIMPOBATH CaAaMOCTOATCIbHOC U3BJICUCHUC MU
HeoOXoIuMOM MH(pOpPMAIMN U3 PA3IUYHBIX UCTOUYHUKOB, CPAaBHUTENBHBIN aHAU3 METOAOB pellle-
HUM, COMOCTaBJIEHUE MOIYYEHHBIX PE3yJIbTaTOB, POPMYIUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX
B3TJIS,ZI0B HA MHOTHE CIIOPHBIE MPOOIEMBI.

OcHOBY y4€OHBIX 3aHATHH 1O JUCIUIUIMHE COCTAaBJSIOT JIGKIMU. B mporecce oOyueHus
CTYJICHTOB HCIIOJNB3YIOTCS Pa3IUYHbIC BHUBI YYEOHBIX 3aHATUH (QyAUTOPHBIX U BHEAYIUTOPHBIX):
JIEKLMU, CEeMUHAPCKUE 3aHATHSA, KOHCYIbTalMM U T.A4. Ha mepBoM 3aHATHM MO JaHHOW y4ueOHOMU
JTUCIUIUTNHE HEOOXOAUMO O3HAKOMHUTH CTYACHTOB C TMOPSJIKOM €€ M3YYCHHsI, PACKPBITh MECTO U
pOJIb TUCUIUIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOe 3HAUYEHUE, JTOBECTH JIO CTYICHTOB TpeOOBa-
HUs KaeIpsl, OTBETUTH Ha BOMPOCHL.

HpI/I IMOATOTOBKE K JICKIHMOHHBIM 3aHATUAM IO KYpCy ((Halle)KHOCTI) TEXHUYECKHUX CHUCTEM»
HEe00X0IMMO TIPOYMaTh IJIaH €0 MPOBEACHUS, COAePKaHUE BCTYMUTEIHHONW, OCHOBHOW M 3aKIIIO-
YUTEILHOU YacTU JICKIINM, O3HAKOMUTLCSA C HOBUHKaMH yqe6H0171 n MGTO)IH‘ICCKOﬁ JIMTCPATYPHI,
MyOIUKAIUSAMU TIEPUOIUIECKON MeYaT Mo TeMe JIEKIIMOHHOTO 3aHATHS, ONPEACTUTh CPEICTBA Ma-
TECPHUAITBHO-TEXHUYCCKOT'O oOecrieueHus JICKOMOHHOTO 3aHATHA U MMOPAA0K UX HUCITIOJIB30BAHHA B XO-
A€ UTCHUA JICKIUH. YTOYHUTH ILIaH MPOBCACHUA MPAKTUUYCCKOI'O 3aHATHSA 110 TCMC JICKIIUU.

B xoze eKIMOHHOrO 3aHATHA MpenojaBareNb JAOKEH Ha3BaTh TEMY, y4eOHbIE BOIPOCHI,
O3HAKOMUTH CTYACHTOB C IICPCUHCM OCHOBHOH U HOHOHHHTGHBHOﬁ JIMTCPATYPhI IO TCMC 3aHATHA.

Bo BcTrynmuTensHO#M YacTH JIEKIIMKM 000CHOBAThH MECTO M POJIb U3Yy4aeMOW TEMBbI B yU4eOHOM
AUCHUIUIMHE, PACKPBITH €€ MPAKTUYICCKOC 3HAUCHUC. Ecmu unraercs He nepBasd JICKIUA, TO HCO6XO-
IUMO YBSI3aTh €€ TeMYy C MpelblAyllel, He Hapyllas JIOTMKU H3JI0)KeHHsS Y4eOHOro marepuasna.
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Jlexnuto cnenyeT HAaYMHATH, TOIBKO YETKO 0003HAUMB €€ XapaKTep, TEMY U KPYT TeX BOIPOCOB, KO-
TOpbIe B €€ X0Jie Oy1yT paCCMOTPEHBI.

B ocHOBHOIi yacTu JEKIMH CJIEIyeT PACKpPBIBaTh COJEpKAaHUE y4eOHBIX BOIPOCOB, AKIICH-
TUPOBAaTh BHUMaHHUE CTYJCHTOB HA OCHOBHBIX KaTErOpHUsX, SIBJICHUAX M MPOLIECcCaX, 0COOCHHOCTSX
UX MPOTEKaHUsl. PacKpbIBaTh CYIIHOCTh U COJAEPIKAHME PA3JIMYHBIX TOUEK 3PEHUS U HAY4YHBIX I10JI-
XOJIOB K OOBSCHEHUIO TeX WJIM MHBIX SIBICHUN U mporeccoB. Cieayer apryMeHTHPOBAaHO 00OCHO-
BaTh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETUYECKHM BompocaMm. [IpuBoauTs nmpumepsl. 3ana-
BaTh MO XOAY H3JIOKEHUS JEKIMOHHOIO MaTepuana pUTOPUYECKUE BOIIPOCHI U CaMOMY JaBaTh Ha
HUX OTBET. JTO CIOCOOCTBYET aKTHUBHU3AI[MHM MBICIUTEIBHOW JEATEIbHOCTH CTYACHTOB, MOBBIIIE-
HUIO MX BHUMaHUS M UHTEpeca K MaTepHally JEeKLHH, ee coaepkannto. [Ipenonasarens 1okeH py-
KOBOJIUTH PAa0OOTON CTYIEHTOB MO KOHCIEKTHPOBAHUIO JICKIIMOHHOIO MaTepuana, MoJ4epKUBaTh
HEO0OXOIMMOCTh OTPaXKEHHsI B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUI M3y4yaeMoW TeMbl, 0cO00 Bbljie-
51 KaTETOPUIHBIN anmapar.

B 3akmounTensHOM 4acTu JeKIMU HeoOXoauMo chopMyIupoBaTh OOIIKE BHIBOABI IO TEME,
pacKpbIBaIOIIUE COJIEPKAHNE BCEX BOIPOCOB, IOCTABIEHHBIX B JEKIUU. OOBSBUTH IJIaH OYEPETHO-
ro0 CEMHHAPCKOTO WU JTaOOPaTOPHOTO 3aHATHUS, JaTh KPaTKUE PEKOMEHIAIMH 10 MOATOTOBKE CTY-
JICHTOB K CEMHUHApy WM JlabopaTtopHoil pabore. OnpenenuTb MECTO U BpeMsi KOHCYJIbTAIlMH CTY-
JICHTaM, IMOXKEJaBIIMM BBICTYIIUTh Ha CEMUHApE C JOKJIagaMu U pedepaTamu Mo aKTyalbHBIM BO-
mpocam 00CYKIaeMON TEMBI.

[lenb mpakTUYECKHX 3aHSATUI 00eCleYynTh KOHTPOJIb YCBOCHUS y4e€OHOro Marepuana CTy-
JEHTaMHU, PACIIUPEHNUE U YIIIyOJeHUE 3HAHUI, [TOJIyYEHHbIX UMHU Ha JIEKLUUAX U B XOJ€ CAMOCTOS-
TenbHOU paboThl. [loBbiieHne 3pPEeKTUBHOCTH MPAKTUUECKUX 3aHATUN IOCTUTAETCsl TOCPEACTBOM
CO3JIaHMsI TBOPYECKON OOCTaHOBKH, PACIIOJIaralole CTYJCHTOB K BBICKAa3bIBAHMIO COOCTBEHHBIX
B3TJISIZIOB U CY)KIIEHUH MO 00CYXKIAaeMbIM BOIpPOCaM, JKEJIaHHUIO y CTYACHTOB MopaboTaTh y JTOCKU
IIpU PEIICHHUH 33/1a4.

ITocne KakI0ro JIEKIMOHHOTO M IPAKTUYECKOr'O 3aHATUSA CHENATh COOTBETCTBYIOLIYIO 3a-
IIUCh B )KypHaJIaX ydyeTa MOCEU[aeMOCTH 3aHATUHN CTYAEHTaMH, BBISICHUTD Y CTApOCT YYEOHBIX TPYII
IPUYMHBI OTCYTCTBUS CTYAEHTOB Ha 3aHATHUAX. [IpOBOAMTH IpymnmoBele U UHAUBUYaAIbHbBIE KOH-
CyJIbTallUM CTYJAEHTOB II0 BOIPOCaM, BOSHUKAIOIIMM Yy CTYACHTOB B XOJI€ MX IOATOTOBKH K TEKY-
e ¥ MPOMEKYTOYHOM aTTeCcTalluy M0 yueOHOW TUCIUILINHE, PeKOMEHI0BATh B MMOMOIIb yu4eOHbIE
U Jpyrve MaTepHallbl, a TAK)KE CIIPABOYHYIO JINTEPATYpPY.

N3ydenune quCUUIUIMHBI 3aBEPIIAETCS 3a4ETOM.

IIpenonaBarenb, NPUHUMAOIIUN 3a4€T, JIMYHO HECET OTBETCTBEHHOCTH 3a INPABHIBHOCTH
BBICTABJICHUS OLICHKH.

[Iporpammy coctaBun npod., A.T.H. /JMarytkun M.T./

[Iporpamma nucnumimebl «Cucremsl kadectBa DHM» mo cnenmansHocTH 18.05.01
«XUMHYECKasi TEXHOJOTHS HHEPrOHACBHIIICHHBIX MaTepHajoB M H3JENUi» (Crenuanan3anus
«ABTOMAaTHU3UPOBAHHOE TIPOU3BOJICTBO XUMUIECKUX MPENNPUATHINY) YTBEPKICHA HA 3aCeTaHuU
kadenpel «kKAOuATII um.nipod.I'enepanosa M.Bb.»

«27» aBrycra 2021 r., mporokon Ne 09-20/21.

N.0. 3aBenyromero kadenpoit «An- /bepenrapren M.I"./
naparypHoe opopmieHUE U aBTOMa-

TH3ALMS TEXHOJIOTUYECKUX MPOU3-

BozacTB uM.mipod.I'enepanosa M.b.»

mpod., K.X.H.

PykoBoauTens 00pa3oBaTeIbHOI MPo- /Ky3nenora 1.A./
rpaMMel, 1pod., 11.T.H.
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IOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

[Tpunoxenue 1

I[ncunmmna «FI/I)IpaB.]'I]/IRa U THAPABINIECCKUEC MAIIUHBID»

®OI'oC BO 18.05.01 — «XuMuueckas TEXHOJIOTHS YHEPTOHACHIIIEHHBIX MATEPUAJIOB U U3/ICIIHI»

B miporiecce ocBoeHUs JaHHOU TUCIUTUIMHEI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CIICAYIOIINE TPO(HEeCCHOHATBLHBIC KOMIIETCHITHH

Texnomorust gpop- ®dopwma orie- CreneHnu ypoBHEH OCBOCHUS
Komnerenuuu [lepeyeHb KOMITIOHEHTOB MUPOBAHUS KOMIIE- HOYHOI'O KOMITETEHIIUH
TEHLIUU CpeJicTBa
Nupexc | @opmynnpoBKa
OIIK-2 | CriocoGeH UCIIOIb30- 3HaeT OCHOBBI TEOPHUM IIEpeHOca MM- | jJekuuu, camoctos- | JAW, P, K, T, | Ba3oBblii ypoBeHb:
BaTh COBPEMEHHOE myJibca, TEIUIa U MAacChl, MPUHIMIBI | TeJIbHAs padoTa, YO BOCIIPOU3BO/ICTBO MOJIyYEH-

TEXHOJIOTHYECKOE U
aHAITMTUYECKOE 000pYy-
J0BaHUE IPH POBEJIe-
HUH HAYYHOT'O M TEeX-
HOJIOTMUYECKOTO DKCIIe-
pHMEHTa, TPOBOJIUTH
00paboTKy U aHaJIN3
MOJYYCHHBIX pe3ysbTa-
TOB.

(GU3M4YEeCKOro MOJEIUPOBAHUS XHUMHU-
KO-TEXHOJIOTUYECKUX IIPOIIECCOB; OC-
HOBHbIE YPaBHEHMS JBMXKEHUS JKUJIKO-
CTEHl; OCHOBBI TEOPUU TEILIONEPEAAYY;
OCHOBBI TEOPHH MaccOIlepeiadu B CUC-
TeMax cO CBOOOJHOW M HEMOABHKHOU
rpaHuue pasznena (as; TUIOBBIE MPO-
LIECChl XMMHUYECKOM TEXHOJIOTHH, CO-
OTBETCTBYIOLIUE anmnapaTrbl U METOIbI
UX pacyera.

3HaeT METOABI OCTPOEHUS IMIIUPUYE-
CKHUX (CTaTUCTMYECKHUX) U (HU3UKO-
XMMHUYECKUX (TEOPETHYECKHX) MOJe-
Jel XUMHKO-TEXHOJOTHYECKHUX Ipo-
LIECCOB.

3HaeT METO/Abl ONTHUMM3AINKN XUMHUKO-
TEXHOJOTMYECKUX IPOLECCOB C MpH-
MEHEHHEM JMIHUPUYECKUX W/ MU (Hu-
3UKO-XMMHUYECKUX MOJEIIEH.

3HaeT OCHOBHbIE MPUHIUIBI OPraHU-
3allUM  XMMHMUYECKOTO IPOMU3BOJACTBA,
€ro HMepapXxu4ecKol CTPYKTyphl; 00-

CCMHHApPCKUC 3aHsA-
TUA

HBIX 3HaHUH B X0JI€ TEKYILEro
KOHTPOJIS

IHoBbIlICHHBIH YPOBEHb:
MPAaKTUYECKOE  IIPUMEHEHUE
IIOJIyYEHHBIX 3HAaHUU B IPO-
1ecce MOJArOTOBKM K CEMHUHa-
paM, K BBICTYIUIEHHIO C JOK-
JaJI0M.
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Mye 3aKOHOMEPHOCTH XUMHYECKHX
IPOIIECCOB; OCHOBHBIE XUMHUYECKUE
IPOM3BOICTBA.

3HaeT OCHOBBI TEOPHH IPOIECCa B XH-
MHYECKOM PEaKTOpe, METOI0JIOTHIO
UCCIIC/IOBAHMST B3aUMOJICHCTBUS TIPO-
[IECCOB XMMHUYECKUX IPEBPAICHUN |
SBJICHUI TIEpeHOca Ha BCEX MacITad-
HBIX YPOBHSX, METOJHMKY BbIOOpa pe-
aKTOpa M pacyera Iporecca B HeM; oc-
HOBHBIC PEAKIIMOHHBIE IIPOLECCHl U
pPEaKTOpbl XMMUYECKOW U HePTeXUMHU-
YeCKOW TEXHOJIOTHH.

YMeer omnpeneniarb XapakTep JBUXKeE-
HUSI JKHJIKOCTEH M Ta30B; OCHOBHBIC
XapaKTEPUCTHKH TPOIECCOB TEIJIO- U
Maccolepeiayn; PacCUUTHIBATh Iapa-
METpbl M BBIOMpPATH ammaparypy s
KOHKPETHOTO XHUMHKO-
TEXHOJIOTHYECKOTO MpoLecca.

YMeer paccuuTHIBaTh OCHOBHBIE Xa-
PaAKTEPUCTUKH XHUMHYECKOTO MpoIiec-
ca, BBIOMpATh PAIMOHAIBHYIO CXEMY
NPOM3BOJCTBA 3aJaHHOTO MPOJAYKTA,
OLICHUBATh TEXHOJIOTMUYECKYIO 3(]Pek-
TUBHOCTB IIPOU3BOJICTBA.

YMeeT BbIOpaTh TUI peakTopa U pac-
CUUTATh TEXHOJIOTHYECKHE MapaMeTphI
JUISL 331aHHOTO TIPOIECCa; OMPEAETHTh
napaMeTphbl HawIydIlleld OpraHu3aluu
nporecca B XUMHYECKOM PEaKTOpE.
VYMmeer onpenensTb OCHOBHBIE CTaTH-
YecKHe M JUHAMUYECKHE XapaKTepH-
CTHKH OOBEKTOB; BBIOMpPATh paIMO-
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HAJIbHYIO CHUCTEMY pEryJIHpOBaHHS
TEXHOJIOTUYECKOT0 TMpoIecca; BHIOU-
paTh KOHKpPETHBIE THUIIbI PUOOPOB UIs
JUAarHOCTHUKHN XHUMHKO-
TEXHOJIOTHYECKOr0 Ipoliecca.

VYwmeer MNPpUMCHATH MCTOAbI BBIYHCJIN-
TEIbHOW MaTEeMaTHKH M MaTeMaTh4e-
CKOH CTaTHCTUKH AJI1 MOJCIIMPOBaHUA
u ONTUMM3AINH XUMHKO-
TEXHOJOTMYECKUX IPOLIECCOB.

Bnageer meromamu ompeseneHus Of-
TUMAJIbHBIX W pPAlUOHAJIBHBIX TCXHO-
JIOTUYECKUX PEXKUMOB PabOTHI 000pY-
JIOBAHUA.

Brnazneer metogamu pacueTta U aHanu3a
mponecCcoB B XUMHUYCCKUX PCAKTOpax,
ompezeNieHus] TEXHOJIOTHYECKUX TOKa-
3aTeniel Tmpoiiecca; METoJlaMUu BBIOOpa
XUMUYECKUX PEAKTOPOB.

Brnaneer meronamu ynpaBieHUs XH-
MHUKO-TCXHOJIOTHYCCKUMU CHUCTEMaMU
U METOJAaMH PEryJIMPOBAHUS XHUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

**- CokpartieHus (opM OIIEHOYHBIX CPEJCTB CM. B mpuiioxeHun 2 k PIT.




Cnucoxk 1a00paTOpHBIX PadOT TUCIUILIMHBI (MOTYJIS)
«'mapaBiuKa ¥ rHAPaBINYECKHE MAIIHHbI

CreunansaocTth 18.05.01 « XuMu4yecKkas TEXHOJIOTUA
JHEPrOHACHIIIEHHbIX MATEPHUAJIOB U U3ACJIUID)

Cneunanmaunﬂ «ABTOMﬂTI’ISl/IpOBaHHOQ Mmpou3BoaACTBO
XHMHYCCKHUX HpCI[HpHHTI’Iﬁ»

Ipunoscenue 2

HaszBanue nabopaTopHoii paboThI

Ne

1 | JdemoncTpamus 3akona [lackamns

2 | JdeMoHCTpanus 3aK0Ha ApXuMeaa

3 | HdemoHcTtpanus 3akoHa bepuynu

4 | U3mepeHue rupaBinuecKoro COpOTHBICHUS
5 | UccnenoBanue paboThl 00bEMHOIO Hacoca




Ipunooscenue 3

CtpykTypa U coiepKaHue TUCHUILTUHBI « 'uapaBiuka v ruipaBiIndecKue MallMHbI
Hanpasnenue noaroropku 18.05.01 «Xumuuyeckasi TEXHOJIOTUSI FHEPrOHACHIMIEHHBIX MATEPUAJIOB M U3/1eJIHII»
[Mpoduns «ABTOMATH3HPOBAHHOE MPOU3BOJACTBO XUMUYECKUX MPEANPUATHIN

Buabl yueoHoi padorhl,

] . DopMbI
= = & BKJIIOYAsl CAMOCTOSAITEJIbHYI0 Buasbl camocrosiTe1bHOM aTTe-
n/n Pasien § % 3 padoTy CTy1eHTOB, padoThI CTY/1EHTOB cTaumm
5 = U TPYAOEMKOCTb B 4acax
o |F 8
J | I/C | JIa6 %P KPC K.P. | K.II. | PI'P | Pedepar | K/p | D 3
BBenenue.
Kunkocts u ra3. Cuiibl, AEUCTBYIOIINE B
1 XKuakoctu u rase. CBOMCTBA KUIKOCTEW U 5 1 1 4 +
ra3os.
I'mppocraTuka.
OCHOBHOH 3aKOH T'MIPOCTAaTHUKU. YpaBHeE-
2 | wua Ilackans u Apxumena. CrocoOwl u3- | 5 1-3 5 4 4 8 +
MepeHus nasieHus. Cuna, IEHCTBYROIIAs
Ha CTEHKH.
I'mppoaunamuka.
OcCHOBHbIE TOHSTHUSI M  OIpPENEICHHUS.
VYpaBHeHHE pacxo/l0B (ypaBHEHHE Hepas-
pBIBHOCTH). YpaBHeHus Ditnepa u HaBbe-
3 Crokca COOTBETCTBEHHO [UISl JBH)KCHHUS
uJealbHON M peaNbHON >KUIKOCTH. YpaB- | 5 4-5 4 2 2 8 +

HeHue bepHymnm g uaeanbHOM KHMIKO-
ctu. CriocoObl m3MepeHus HarmopoB. Tpyo-
ka IIuTo nns 3amepa CKOPOCTHBIX HAllOpOB
B MOTOKAaxX >XHMJIKOCTH U rasa. YpaBHEHHE
bepHymn 11 peaqbHOM JKMIKOCTH. Y4er
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MOTeph 3HEpPruM, ypaBHeHUs Beiicbaxa u
Hapcu-Beiicoaxa. I'mpponnnamuueckoe
nonobue MOTOKOB KHUAKOCTU M rasa. Pe-
KHUMBI TCUCHUA. KaBI/ITaI_[I/ISI.

I'mapaBiuYecKkue cONPOTHBJIEHHUS.
JlamuaapHoe TeueHue. TypOyneHTHOe Te-
yenue. TypOylieHTHOE TeueHUe B TIAJKUX
U IIepoxoBaThiX TpybOax. Pacuér tpybo-
MPOBOIOB. MeCTHbIE CONPOTUBIICHHUS.

Hacocsl ¥ ruiponpuBobI
IlenTpoOexHblE W JIONACTHBIE HACOCHI,
YCTPOWCTBO M MPHUHIMI pabOTHI. XapakTe-
PUCTUKH LIEHTPOOEXKHOro Hacoca. Xapak-
TEPU-CTUKHU JPYIMX JIONACTHBIX HACOCOB.
JlonactHele ruaponBurarend. OObeMHBbIE
Hacocel. [lpuHnmMm peWcTBUs u  oOmme
coiicTBa. [lopmneBbie Hacockl. OcobeH-
HOCTH IUTYH)XKEPHBIX M AuapparMeHHBIX
HacocoB. HepaBHOMEpHOCT moOga4u H
CHOCOOBI ee CHMKe-HUS. POTOpHbBIE HACOCHI
[MpuHnmn nedcTBUS U OOIIME CBOICTBA.
OcHOBHbBIE Pa3HOBUJHOCTH POTOPHBIX Ha-
COCOB: IIECTEPEHHBbIE, BHUHTOBBIC, IUIA-
CTUHYAThIC, aKCUAJIBHO-ITOPIIHEBBIC, Pa/IH-
aJIbHO-TIOPILHEBBIE. XapaKTepUCTUKU Ha-
COCOB U HAaCOCHBIX yCTaHOBOK. OObeMHBIE
runpaBiuueckue asurarenu. CrpyliHble
HAaCOCBI.

8-9

Uroro:
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Ipunoowcenue 4
Habop tectoB s 3auera

o auctuiuinae «CuapaBiauKa ¥ ruApaBInYecKue MAIIMHBI)
CnennanbHocTh 18.05.01 « XMMHuYecKasi TEXHOJOTHS IHEPTOHACHIIEHHbIX
MaTepHuaI0B U U3/1eTHii»

Crnenuanu3anus «ABTOMAaTH3MPOBAHHOE MPOU3BO/CTBO
XUMHUYECKUX NMPeInpUsTHiD

KOHTpOJ’ILHLIe TECThI

BHUMAHME! Ilpu nposedenuu sviuucienuii pekomeHoyemcs npuHuMams yCKopeHue c60000-
Ho2o nadenuss § = 10 M/, a nomnocme rcudkocmu p =1000 K2/,

2
1. Uemy paBusiercs naBienue B CU, ecin manometp nokaseiBaer 100 at (kr/cm®)?

l. p=10 MlIla. Il. p=1 MIla. 1. p =100 kIIa. IV. p=10«lla.
2. Yemy paBHseTCs U30BITOYHOE JIaBIICHUE, €Il MaHoMeTp nokasbiBaer 0,1 MIla?
l. pase= 0,2 MI1a. Il. p =0 MIla. 1. p =-0,1 MIla. IV.p=0,1 MIla.

3. Uemy paBHsieTcs yOMHa TOrpYyXeHHs h MaHOMETpa B BOJY, €CJIM OH rokas3biBaet aasienue 0,01
MIIa?

I. h=100 m. Il. h=1m. I1l. h=1000 m. IV. h=10 m.

4. Onpenenuts JaBlieHUE P IO/ MOPIIHEM, €CIIA CUJIA, ACHCTBYIOLIAs HA
ero mroke F = 100 H. ITpunsats miomans nopusa S = 100 oM.

l. 1. 1. V.
p =10 kIla. p =10 MlIla. p =100 klIIa. p =1 Mlla.

5. quy paBHACTCA CUJIA, ﬂeﬁCTBYIOIHaH CO CTOPOHBI BOABI Ha IJIO-

CKYIO CTEHKY KBaJ[paTHOU QopMbl (a X @) ¢ a =1 M, Ipu BeIUUnHE 27
M30BITOYHOTO AABJICHUS Ha CBOOOIHOM MOBepXHOCTHU po = 5 KIla? Y V¥V ¥V

l. 1. M. V. [::—:—:—:—:—
F=10«H. F=20xH. F=25«kH. F=15«kH. - = — a

6. OnpenenuTh AaBJIeHUE p1, KOTOPOE HEOOXOIMMO MOJBECTHU B Jie-

BYIO IOJIOCTh TUAPOLMIMHIIPA, €CIU JaBJIEHUE XKUAKOCTH B Oauke BZA
NOJHATOM Ha BbicoTy H =5 M, po = 0,2 Mlla, cuna cxarust npyxu- —— A
Hbl 250 H, a cuna npunoxennaa k mroky 400 H. IIpunars mio-

maas nopuHs 1000 MM?, TUI0MAb WToKa 600 MM,

1. 1. 1. IV,
p=025MIla. p=0,5MIla. p=075MIla. p=1Milla.

7. YkaxkuTe nuana3oH uucen PeiiHob/ca, Ipu KOTOPBIX B TPYOE KPYTJIOTO CEYECHUs CYIIECTBYET yC-
TOMYMBOE JIJAMUHAPHOE TCUCHUE.
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I. Re <2300. 1. Re > 2300. I11. Re <4000. V. Re >4000.

8. Ompenenuts pacxo[ KUAKOCTH Q, eciu ee cpeAHssi CKOPOCTh B TPyOE MOCTOSHHOTO CEYCHHS ILIO0-
aaemo 2 cM? coctassier 10 m/c.

I. Q=10 n/c. 1. Q=5 /. 1. Q=4 n/c. IV. Q=2un/c.

9. Ilpu HavanpHOM ckopocTu V1=4 M/C pacIIMpSIONIErocs TOTOKA 1| g U 2

OIIPEAEIUTH €r0 KOHEYHYIO CKOPOCTH V7, €CIIN TnaMeTp MEeHSeTCs | [ [
¢ d=20 mm 10 D =40 mm. T, L

1 |

. Voll. Vs M. V. V, = : ‘\ |
=2 M/c. =8 Mm/c. Vo =1 m/c. 4 m/c. 1 ‘—21—

10. Kakomy MOTOKY HI€aIbHON KHUIAKOCTH COOTBETCTBYET HEpaBeHCTBO Vi >V, ?
l. 1. 1.

14 || ‘ 14 1% 1' “ 1%
A ﬁzl Z Iz ,91| Iz

-|_\—l—

11. OnpenenuTs AaBJiIeHHE B KOHEYHOM CEYECHUU TOPU3OHTAIBHOU TPYOBI TOCTOSIHHOTO JUAMETpa, €C-
JIM B HaYaJIbHOM CE€YeHHMH OHO ObLT0 P1 = 0,6 MIla, a moTeps Hamopa Mpu ABHKCHUH JKUIKOCTH OT Ha-
YaJIbHOTO CEYEHU 0 KOHEUYHOrO cocTaBmio 30 M.

l. p2 =400 kIIa. 1. p2=200 Ila. 1. p2 =300 xlla. V. p2=100 klIa.

12. Onpenenuth notepro Hamopa hye; B TOPH30HTAIBHOI Cy-
Karoleics Tpybe, eciii CKOpOCTh U JIaBIEHUE B HAYAJIbHOM

|

CEUEHUHU COCTaBWIM cooTBeTcTBeHHO Vi = 4 m/c u p; = 0,4 1| [ i 2|
MlIla, a naBnenue B koHedyHOM ceueHuu — Py = 80 klla. Ilpu | f |
pemiennu npuuaTh D/d = 2. Teuenne cuutath TYpOYIEHTHBIM. | 1/ ] |‘/
I heor 1. heor 1. heor 1V hor :—2>
=40 m. =30 M. =20 M. =10 m. | |
| lE/_ —

I
1l 2|

13. Ha pucyHke mpHBEIEHBI HEKOTOPBIC SIIOPHI PACHpPEICICHHS CKOPOCTEH MO0 CEUSHHIO MOTOKOB.
VYKaKuTe pUCYHOK, KOTOPBIA COOTBETCTBYET OOBIYHOMY JIAMUHAPHOMY TE€UEHMIO KHUIAKOCTU B KPYIJION
TpyOe.

l. 1. 1. v

14. Yemy paBen koadduuuent Hapcu A i Kpyrioi TpyObl IpU TEUYSHUU KUJIKOCTU C yuciaoM Peii-
Houbjca Re = 10%? TpyOy cunTaTh THAPABINYECKU TIIAIKOM.

I. A=0,022. Il. A =0,0316. 1. A =0,05. IV. A =0,011.

15. VkaxuTe Hanbosiee BO3MOXKHOE YUCIEHHOE 3HadeHue kodddunuenta lapcu A npu TypOyIeHTHOM
TEUCHHH KXUAKOCTU B KPYTJIOH Tpyoe.

. 0,5 1. 1 . 0,8. V. 0,03

16. Bo ckoibKO pa3 yBennyaTcs IOTEPU HAIlOpa B MECTHOM COIIPOTUBIIEHUH, €CIIM PACXOJ, YBEIHUUTCS
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B 2 pa3a? CuuTarh, 4TO OTEPU BBI3BAHBI BUXPEOOPA30BAHHEM.

. B 4 paza. Il. B2 pa3za. I11. B 0,5 pasza. V. B ~3,5 paza.

17. Onpenenuth MOTEPIO AaBJICHUS] AP MPHU IBWKEHHH XUAKOCTH ¢ pacxoaoM Q = 0,0314 n/c uepes
apoccenupytoriee oreperre auamerpoM d = 0,0025 m. IpusATH KOG GUIMEHT pacXxoaa OTBEPCTHS L
=0,8.

. Ap =24 xlla Il. Ap =8 klla 1. Ap =32 klla IV. Ap =16 xlla

18. CnoxHbIil TPyOOIIPOBOJI, COCTOUT U3 IBYX HapalljIeNbHO CO-
eauHeHHBIX TPYO (1 m 2), XapaKTEPUCTUKNA KOTOPBIX MPHUBEICHBI p ‘ Ml 1-
Ha pucyHke. OnpenenuTh 1aBJICHNE B KOHEYHOM CEYEHUH CIIOXK-
HOTO TPYOOIpPOBOJA P2 M CyMMAapHBIH pacxon xuakoctu Qs. 3a- fy
JaHbI: JaBJICHHE B HAYAIBHOM CEUCHHH CIIOKHOTO TPYOOIpOBOJa 3 P
Z
1

p1 =5 Mlla u pacxon >KuAKOCTU BO BTOpoii Tpyde Q2 =2 m/c.
=2 Mlla, =2 Mlla, =3 Mlla, =3 Mlla,
Qz=2n/c. Qz =3 n/c. Qz =3 n/c. Qz =4 n/c.

Wod
L

-
1 2 3 L &h/d
19. Onpenenute Haniop Hy, 1 motpebnsiemyro momrHOoCcTh N Hacoca, ecnu ero nmogada Q = 1 yi/c, name-
HuUd: Ha BeIxoze — Pz = 1 Mlla, na Bxone — p1 = 0,1 Mlla, a monnsiit KII/{ —n = 0,9. Jluamerps! Bcachl-
BAIOIIETO ¥ HAIIOPHOTO TPYOOIPOBOAOB OJIMHAKOBBHI.
l. H, =100 M, N= II. H; =90 ™, N= IIl. H,=100m, N= 1V. H,=90 M, N =
1,0 xBr. 1,0 xBT. 0,9 xBT. 0,9 xBrT.

20. Onpenenuts nonHbnd KITJI 1 Hacoca, ecim ero wactasie KITJ[ cocraBnstor: 00beMHBIH — 1, = 0,9,
ruapaBnuueckuii — nr = 0,8 1 Mexanudeckuii — Ny = 0,9. [lociie npoBeneHus pacyeToB pe3ynbTaT Ciie-
JyeT OKPYTIUTH JI0 IEeNbIX IPOIIEHTOB.

. 65 %. 1. 72 %. 11 75 %. 1V. 80 %.



OTBeETHI HA TECTHI AJI1 KOHTPOJIA 3HAHUH CTYJACHTOB
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Ne Ne Ne Ne

1 I 7 I 13 1 1 | 19 | 1
2 v @ 8 | IV |14 | 1l | 20 I
3 I 9 i 15 | IV

4 I 10 I 16 I

5 I (S 1 I A B 1

6 | 12 | |, 18 | 1l




