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1. He.]'ll/l H 3a1a494 OCBOCHMUA JUCIUIIIIMHBI

Heabro aucuumuiuebl «lIponeccsl U anmapaTtbl XUMUYECKON TEXHOJIOTHUM
ABJISIETCA TOATOTOBKA CTYJEHTOB K CaMOCTOSITENIbHON paboTe Ha XUMHYECKHUX
MPEINPUITUAX B KauyeCTBE HHXKEHEpa-TexHoJiora. lIpenomaBaHne IUCUUTUIMHBI
«ITponecchl U anmapaTbl XUMHUYECKOW TEXHOJIOTUM» TaK)KE CTABHUT CBOEH HEJIbI0
COBEPIIICHCTBOBaHUE MPO(PECCHOHATHLHON MOATOTOBKH OOYYaroOIIerocst B 001acTu
OOIIUX 3aKOHOMEPHOCTEH THUITOBBIX MPOIIECCOB U allapaTyphl JJId UX peaTn3aliu
BHE 3aBUCMMOCTH OT MX MECTa B KOHKPETHOM TEXHOJIOTMYECKOM LIETOYKE, a TAKXKe

OIITUMMN3alIUHN YCJ]OBI/Iﬁ IIPOBCACHUA ITPOLHCCCOB U UX aIlllapaTyYPHOI'O O(i)OpMJIeHI/IH.

3a):[aanH JUCHUIUIMHBL SABJIIIOTCS TCOPCTUYCCKOEC U IMPAKTHYCCKOC 000CHOBAaHHE TEXHOJOTHYECKUX
MMpo1EeCCOB, METOAbI UX pacu€Ta, a TAKXKC pacyHeT U BI)I60p afnmnapaTtoB M MalluH AJIs1 OCYIICCTBJICHUA HJaHHBIX

HPOLIECCOB.

OpHolf M3 caMbIX XapaKTEPHBIX OCOOCHHOCTEH COBPEMEHHOTO JTama
pa3BUTHS HApPOAHOTO XO34KMCTBAa SBISETCS €ro BCECTOPOHHSS XUMH3ALUS,
MpeAcTaBisdionias co0Oil IMIMPOKOE HCIOIB30BAHUE B BEAYIIUX OTPACIIX
MPOMBIILJICHHOCTH U CEITbCKOTO X03MCTBA XMMUYECKUX MPOJAYKTOB U MAaTEPUAJIOB,
BHEJIPEHHE HOBBIX TEXHOJIOTHYECKHX MPOILECCOB. B CBSI3M C ATUM u3ydeHUE
XUMHUYECKON TEXHOJOTMHM KaK HAayKH O METoJaX M CpEeJCTBAaX YIPaBJICHUS
TEXHOJOTUYECKUMHU TMpOIECcCaMd B  MPOMBIIUICHHOCTH TpuoOperaeTr s
WHXEHEPOB-TEXHOJIOTOB 0c000€ 3HaueHue. TeopeTnyeckor OCHOBOM JUCHUTIIMHBI
apisierca Kypc "llpouecchl M anmaparbl XMMHYECKOM TEXHOJIOTHU'", KOTOPBIN
MO3BOJIIET MPOAHAIM3UPOBATH U PACCUUTATh IIPOLIECC, HANTU CaMbI€ BBITOJIHBIE €T0
mapaMmeTpbl, pa3pabdoTaTh M paccudTarTh  amnmaparypy, HEOOXOIUMYIO st
MPOBEJEHUSI ATOTO Tpoiiecca. BoT moueMy 3ToMy Kypcy OTBOAUTCS Ba)KHas pojb B
BBICITIEM 00pa30BaHUM.

B mpouiecce m3yueHHs] AUCHUIUIMHBI CTYJEHT JIOJKEH YCBOUTH OCHOBHBIC
NPUHIUNBl aHaJu3a MeEXaHW3Ma IpoIecca, MPOTEKAIIIEr0 B XHMHYECKOM
MPOU3BOJICTBE, BBISIBUTH OOIME 3aKOHOMEPHOCTH TMPOTEKaHUs IPOIIECCOB B
amnmnaparype XuMUYeCKUX MPOU3BOJACTB. Y CTyJACHTa JIOJDKHA ObITh chopMUpOBaHa
COBOKYITHOCTb  HAaBBIKOB W 3HAHUH, MO3BOJAIONIMX €My JIOCTaTOYHO TOYHO
OPUEHTUPOBATLCA B BHIOOpPE ONTUMAJBLHOIO MYyTH pacyeTa OCHOBHBIX ammapaToB
XUMUYECKON MPOMBINUICHHOCTH, KBATM(UIIMPOBAHHO pEMIaTh BOIMPOCH HX

HCIIOJIb30BAHUS B PA3HBIX OTPACIIX XUMHUYCCKUX ITPOU3BOJACTB.



HeJII/I OCBOCHUA NUCHUIIJINHBI

L[GJII/I OCBOCHM JUCIHIIIINHBI
«Hpoueccm H allaparsl XUMHUYECKOMN
TCXHOJIOTHN

emn OITOIT BO

dopMUpOBaHUE CIOCOOHOCTH
NOHUMAaTh QU3UKO-XUMUYECKYIO
CYIIHOCTh IIPOLIECCOB U UCIOJIb30BATh
OCHOBHBIE 3aKOHBI TPOTEKAHUST XUMHUKO-
TEXHOJIOTUYECKHUX MPOLIECCOB B
KOMIUIEKCHOW MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOU IeSITENLHOCTH

[ToaroToBka BBITYCKHUKOB K
nPOU3800CMBEHHO-
MEexXHON02UUECKOLL
JIeSITEILHOCTH B 00J1aCTH
XUMHYECKHX TEXHOJIOTHH,
KOHKYPEHTOCIIOCOOHBIX Ha
MHPOBOM PBIHKE XUMHUUYECKUX
TEXHOJIOTHH.

dopMUpoBaHUE CIOCOOHOCTH
BBITIOJTHATH HEOOXO0IUMBbIC (PH3UKO-
XUMHYECKHE U TEPMOTMHAMUICCKHEC
pacdeThl OCHOBHBIX ITapaMETPOB XUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB HA OCHOBE
METOIOB IIPOIIECCOB M alapaToB
XUMHYCCKON TEXHOJOTHU

IToaroToBKa BBITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
JESTEIbBHOCTH B 00JIaCTH
XUMUYECKUX TEXHOJIOTUH,
KOHKYPEHTOCIIOCOOHBIX Ha
MHUPOBOM PBIHKE XUMUYECKUX
TEXHOJIOTUH .

@opMHUPOBAHUE TBOPUYECKOTO
MBIILJIEHUS, 00 bETUHEHUE
(byHIaMEHTAIbHBIX 3HAHUW OCHOBHBIX
3aKOHOB U METOJIOB PacyéTa XMMHUKO-
TEXHOJIOTHYECKHX ITPOLIECCOB U
poBeIeHUs PUBUKO-XUMUYECKUX
MCCIIEIOBAHUM, C IOCIIEAYIOLIEH
00pabOTKOI U aHATTM30M PE3yJIbTaTOB
HCCIIETOBAHUI

[ToaroToBka BBITYCKHUKOB K
HAYYHbIM UCCTIe008AHUAM TS
pEIIeHUS 3a71a4, CBI3aHHBIX C
pazpaboTKoit

WHHOBAITMOHHBIX METOJIOB
CO3/1aHus
XUMHUKO-TEXHOJIOTHICCKUX
IPOIIECCOB, BEIIECTB U MAaTEPUAJIOB

®opMHUpPOBaHUE HABBIKOB
CaMOCTOSITEIILHOTO IPOBEICHUS
TEOPETUYECKHUX U IKCIIEPUMEHTAIIBHBIX
UCCIIEJOBAaHUN B 00JIaCTH MPOLIECCOB U
aIrnapaToB XMMHYECKUX TEXHOJOTUI

[ToaroroBka BbIIYCKHUKOB K
Ccamoo06yueruo ¥ HeMPEPHIBHOMY
npodeccuoHanTbHOMY
CaMOCOBEPILICHCTBOBAHUIO

2. Mecto aucuuminunabl B crpykrype OITIOII BO

Jucnumiuna «IIporiecchl U anmapatbl XUMMUYECKOW TEXHOJIOTHUNY» OTHOCUTCS
K BapUATHBHOM 4acTH MOAYJS «J{MCIMIUIMHBI, YIITyOJISIFOIITIE OCBOCHHE TPODUIIS)
brnoka 1 «ucuumiunasl (MOAYJM)» OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl IO
HanpaBiaeHuto noarotoBku 18.03.01

«XuMuyeckass TEXHOJIOTHS», MNpoduib

«TexHonoruss u mepepabOTKa TMOJIMMEPOB», U MPEANOJaraeT MoJyuyeHue

CTyJCHTaMHU HpO(b@CCI/IOHaJIBHBIX 3H8.HI/II>’I, YMCHI/Iﬁ N HABBIKOB B PA3JIMYHBIX



obnacTsax nmpodecCuoHATbHOU AesaTeNbHOCTH. OHA OOBEAMHSIET OCHOBHBIE Pa3Ieiibl
MPOLIECCOB M amnmapaToB XUMHYECKOW TEXHOJOTMH, UMEIOIIME CYIIECTBEHHOE
3HaueHue sl GOpMUPOBAHUS €CTECTBEHHO-HAYYHOTO MBIIUICHHS CHEI[MATNCTOBR-
XVAMUKOB.

JlanHast yueOHasi mporpaMMa y4HUTHIBA€T B3aHMMOCBSI3b U IPEEMCTBEHHOCTh
JUCUUIUIMHBI C IPYTUMHU OOILETEOPETHUYECKUMH U CHIENUATbHBIMH TUCIUILTMHAMU.
[IpeameTsl, KOTOpBIE U3YyYAIOTCS HA NPEIbIAYLIIMX KypcaX M Ha 3HAHUE KOTOPBIX
onupaercst aucuuimHa «lIpomecchl W anmapaTtbl XMMHYECKON TEXHOJOTUN»:
MaTemaThka, UH(popmaruka, (pusnkKa, HEOpraHudeckass XUMUs, OpraHUYecKas M
aHaJIMTUYECKasi XUMUU, UH)KEHEpHas rpadrka U HauepTaTelibHasi TeOMETPHUSL.

[Ipn wm3ydyeHUM yKa3aHHBIX AUCHUIUIMH (IMPEPEKBU3UTOB) (HOPMHUPYIOTCS
«BXOJIHBIE» 3HAHUS, YMEHUS, OTIBIT U KOMIIETSHIINH, HEOOXOANMBIE JIJIsl YCTICIITHOTO
OCBOEHUS NUCUUIUINHBI «IIpoliecchl 1 anmnapaTbl XUMHYECKON TEXHOIOT U
B pesyabTarte 0CBOCHHMS IMCUHUILVINH (IPEPEKBU3UTOB) CTYICHT H0JIKEH:
3namo:
® OCHOBHBIE MOHATHUS U METOJbl MAaTEMATUYECKOr0 aHaIN3a, JUHEHHON anredpsl,
JUCKPETHON MaTeMaTuKH, Teopuu JuepeHInanbHbIX YpaBHEHUH, TEOpUu
BEpPOSITHOCTE W MaTEMaTUYECKOM CTAaTHUCTHKU; OCHOBHBIE MaTEMaTUYECKUE
METO/Ibl PelIeHUs MPOPECCUOHANBHBIX 33/1a4;

e noHsATHE WH(MOpMAIUHU, OOIMEe XapaKTEPUCTUKHU IMPOIIECCOB cOopa, mepenayd,
0o0pabOTKM ¥ HaKOIUIEHUS WHQPOPMAIUM, TPUHLMUIBI AITOPUTMHU3ALUU |
IpPOrpaMMHUpPOBAHUSA, OJMH M3 S3BIKOB IMPOTrPAMMHMPOBAHMS, MPOrpaMMHOE
o0ecrieueHne M TEXHOJIOTUM NPOrpaMMHUPOBaHUS, MH(POPMAIMOHHBIE CHCTEMBI
(MC), anroput™bl MHGOPMALIMOHHBIX MOMCKOB, KOMIIBIOTEPHBIE CETH, OCHOBHbIE
TUIBI TIPOTOKOJIOB KOMIBIOTEPHBIX ceTed, TiobanbHyto ceTh Internet wu
KOMITBIOTEPHYIO TPpaQuKy;

e 3aKkOHBI HbI0TOHA 1 3aKOHBI COXPAHEHUS MACChI U SHEPTUH, DJIEMEHTHl MEXaHUKH
KHUJKOCTEH M Ta30B, OCHOBHBIE 3aKOHBI TEPMOJUHAMHKH, CTATUCTHUECKUE
pacnpeneneHusi, 3aKOHbI 3JIEKTPOCTATUKH, BOJTHOBBIE IIPOLIECCHI, TEOMETPUUYECKYIO
Y BOJIHOBYIO ONITHKY, OCHOBBI KBAHTOBOW MEXAHUKHU, CTPOEHUE MHOTO3JIEKTPOHHBIX
aTOMOB, CTPOCHHUE f]Ipa, KIaCCU(PUKALINIO JIIEMEHTAPHBIX YACTHII;

® OCHOBHBIE OCOOEHHOCTHU CBIPBEBBIX PECYPCOB (BOAA, HEPTH, ra3, TOPY, pyAHbIE U
HEPYAHbIE MaTEpUasbl, BO3YIIHAs CPEA), OCHOBHBIE CIIOCOOBI UX MEPEPaOOTKU U

HOJrOTOBKH, BIMSHUE MEPepabOTKU HA OKPYKAIOLIYIO CPENY;
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® [IEPUOJIUYECKYIO CUCTEMY 3JIEMEHTOB, AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOJIEKYI,
OCHOBBI TEOPUM XUMHUUYECKON CBSI3M B COCIUHEHUSX Pa3HBIX THUIIOB, CTPOCHUE
BEILIECTBA B KOHJCHCUPOBAHHOM COCTOSIHUHM, XUMHUYECKHUE CBOWCTBA AJIEMEHTOB
pPa3IMYHBIX TPYNN NEPUOAUYECKOM CHUCTEMBI U MX BAXKHEUIINX COCIMHEHUN;
pacTBOppl M HMX CBOWMCTBA, paBHOBECHE B pACTBOPAX; OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE PEAKIIMH; CKOPOCTh U MOPSIIOK XUMUYECKUX PEAKIINIA;

e KiIacCUPUKAINIO, CTPOCHWE ¥ HOMEHKIATYpPY OCHOBHBIX OPTaHHYECKHX
COEMHEHUN, OCHOBHBIE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHCHUM;
ONpENICJICHNE PABHOBECHUS U CKOPOCTH XMUMHUYECKUX pPEaKLHi, OCHOBBI KaTalln3a
OpPTraHUYECKUX PEAKIINIA;

® DJIEMEHTHBIA, MOJICKYJSIPHBI UM (ha30BbIA aHamu3, CIOCOObI BBIPAKEHUS
KOHIIEHTpaluii U cocTaBoB (a3, OCHOBHBIE METOJbl KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHAJM30B, MPUHIUILI (PU3UKO-XUMUUYECKUX METOJIOB aHAJIM3a:
ONTUYECKUE, DTEKTPOXUMUUECKUE, XPOMATOrpaUUECKUl aHaTU3bI;

® OCHOBbl  XMMHUYECKOM  TEpPMOJMHAMHUKH:  Hayajga  TEPMOJMHAMUKH,
TEPMOJMHAMUYECKUNM TOTEHIUAT M OO0I[Ue YCIOBUS TEPMOJUHAMHYECKOIO
paBHOBECHS, TEPMOANHAMUYECKHE CBOMCTBA ra30B; OCHOBHBIE 3aKOHBI MEXK(Pa3HOTO
paBHOBeCHs OMHAPHBIX CUCTEM, XUMUUYECKOE PABHOBECHE;

® OCHOBBI TEPMOJMHAMHUKU TOBEPXHOCTHBIX SIBIICHUMN: aJcOpOLIMU, CMAadMBaHMUS,
KaWUISIPHBIX SIBICHUM, aJre3ud, KOre3WH, CBOMCTBA MOBEPXHOCTHO-AaKTHUBHBIX
BEILIECTB; AICKTPOKUHETUUECKUE SIBJICHUS;, KIIaCCU(PUKAIINIO JUCTIEPCHBIX CUCTEM U
UX OCHOBHBIE CBOMCTBA, YCTOMUHUBOCTh AUCIIEPCHOCTh CUCTEM: CEIUMEHTAIIMOHHAS
U arperatuBHas YyCTOMYUBOCTb, CTPYKTYpPOOOpa30BaHUE B JUCIEPCHBIX CUCTEMAX,
OCHOBHBIE PEOJIOTHYECKHE CBOMCTBA CTPYKTYPUPOBAHHBIX CUCTEM;

e 1I00aNbHBIC MPOOJIEMBI SKOJIOTHUH, MMPOMBIIIICHHBIC BRIOPOCH B OKPYKAIOIIIYIO
cpemy, TBEpPAbIE NPOMBIIUIEHHBIE OTXOAbl, MPEJICTABICHUS O MPEIeIbHO-
nonycTUMbIX KoHuUeHTpauusx Bpeanbix BemiectB (IIJK u I1C), ocHOBHBIE
MPUHIUAIBI OYUCTKUA MPOMBIIIUICHHBIX Ta30BBIX BHIOPOCOB, OYUCTKU CTOUYHBIX BOJ,
YHUYTOXEHUE TOKCUYHBIX OTXOJ0B, CUCTEMBI SKOJOTUUYECKOTO MOHUTOPHHTA;

® OCHOBBI M 33J]Ja4M HAUYEPTATEIIbHOW T€OMETPUU: TUIOCKUE U MPOCTPAHCTBEHHBIE
KOOPAMHATHI, 33ITaHUE TOYKU, MPSIMOM TUHUHU U TIFIOCKOCTH, IOCTPOEHUE PA3TUIHBIX
MIPOCKITUI TeJ, CeYCHU M pa3pe30B; OCHOBHBIC MpaBWIa U TPEOOBAHMS €IUHOMN
cucteMbl KOHCTpykTOopckoi mokymentaruu (ECKJI): odopmnenune ueprexeit

I[CT&J'ICﬁ )41 C6OpOIIHI>IX CIWHHIL], OCHOBHBIC HAAIIMCH U O603Ha‘{CHI/I}I; IIJIOCKHUC H



aKCOHOMETPHUYECKHE U300PaKEHUS; YCIOBHbIE M300paKeHHsI COeIMHEHUN JeTalei:
pe3b00BOE COETMHEHUE, COEIMHEHUE CBApKOW; TpeOOBaHUS K pabouuM yeprexam
U3JIEIUNA, K COOPOYHBIM YepTekKaM U uepTexkaM OOILEro BUAA; OCHOBHbIE IIPABUIIA
COCTABJICHUsI THIPABINYECKUX CXEM;

® OIPEACIICHUE CUJI U MOMEHTOB CHJI OTHOCUTEJIBHO TOYEK U OCEH; IIOCTPOCHHUE
CBA3CH CWJI M MX PEAKIUU; ONPENEATh YCIOBHS MEXAHUYECKOIO PaBHOBECHS
TBEPABIX TEJI; ONPENCIICHUE TPACKTOPUM U YPABHEHHMM JBWKCHUS MaTEpUAIBHOU
TOYKH; OIPENEICHUE MOMEHTAa HHEpPLUUH IPOCTEHIIMX Tel M IUIOCKUX TE
ONpEJEICHNE MOMEHTA KOJIMYECTBA JIBWJKCHHs, 3aKOHA COXPAaHEHUS JHEPrUu
(KMHETUYECKOM M MOTEHUUAJIBbHON 3HEpPruM); OIpEAesICHHE 3aKOHA COXPaHEHUs
KOJIMYECTBA JIBUKEHUS,

® OCHOBHBIC NIIPOYHOCTHBIE XapPAKTEPUCTHUKH TBEPIBIX TEN NPHU PACTSIKEHUH U
CKaTHM: 3aKOH ['yka, OCHOBHBIE BUIbI Ae(OpMALIMIl U JOMYCTUMbIE MEXAHHUUECKHE
HaIIpsHKEHMS; OCHOBHBIE METO/IbI pacu€Ta Ha MEXaHUUYECKYO IPOYHOCTH OTACIIBHBIX
y3JI0B U JIeTajel MAIlUH: OIIOp, KOPIIyCOB allapaToB, HATPYKEHHbIX BHYTPEHHUM
WJIM BHEUTHUM U30bITOUYHBIM JABJICHUEM;

® MPUPOAY IJIEKTPUUYECKUX TMOJEH U HMX OCHOBHBIE CBOMCTBA; IEPEMEHHBIE H
ITOCTOSTHHBIE T10JI51, OCHOBHBIE 3aKOHBI, ONTMCHIBAIOIINE CBOVWCTBA MOJIEN; YCTPOMCTBO
Y TPUHUUIIBI PadOThl CHHXPOHHBIX M ACHMHXPOHHBIX JJIEKTPUYECKHUX JIBUTaTEIEeH;
ANEKTPUUECKUE U3MEPEHUS U IPUOOPBHIL;

® CTPOCHUE METAJUIOB, (POPMUPOBAHHE CTPYKTYpPhl METAIJIOB U CIUIABOB IMPH
KPUCTAJUIM3AllMM; ONpENeIeHUe IUIaCTUYeCKOoW jaeopmaliid U OCHOBHBIE
MEXaHMYECKHE CBOMCTBA METAJUIOB U CIUIABOB; TUIIBI KOHCTPYKIIMOHHBIX METAJLIOB
U CIUIaBOB, MCIIOJIb3YEMbIX B XMMHUYECKOM MAIIMHOCTPOCHUHU; KIIACCU(PUKALUIO
KOPPO3MOHHBIX MPOLECCOB, XUMUYECKYI0 M D3JIEKTPOXMMHUYECKYI0 KOPPO3UI0 U
OCHOBHBIE CIIOCOOBI €€ MPEAOTBPAILECHNUS;

® OCHOBBI U 3aJla4yll METPOJIOTUH; OCHOBHBIC MOHSATHUS, CBSA3aHHBIE C OOBEKTaAMH
U3MEPEHUN PA3JIMYHBIX MAapaMETPOB; OCHOBHBIE TOHATHUSA, CBA3aHHBIE CO
CPEACTBAMM W3MEPEHMU; ONPENEIICHUE IOHATUSA IIOTPEIIHOCTH HM3MEPEHUN U
OCHOBHBIE UCTOYHUKH ITOTPEIIHOCTEN; ONPEIEICHNE MHOTOKPATHOI'O U3MEPEHUS U
OCHOBHBIE ~QJITOPUTMbI OOpPaOOTKM MHOTOKPATHBIX H3MEPEHHUI; OCHOBHbBIE
noJsioxkeHus 3akoHa P® 06 obecriedyeHnn e1MHCTBA U3MEPEHU;

® OCHOBHbIE (PU3MUECKHE BEJIUYUHBI U UX IPOU3BOAHbBIE; BHECUCTEMHBIE €MHHULIBI

I/ISMGPCHI/Iﬁ (1)I/ISI/I‘I€CKI/IX BCJIIMYMWH, OCHOBHBIC CHCTCMblI CIAHHMHI] I/I3MepeHI/Iﬁ



busndeckux BenuunH U cuctemMy wu3Mmeperuit CU; oOcHOBHbIE mpaBuia
ucnonbs3oBanusa cucrembl CU Ha Tepputopun PO;

Ymemow:

® NMPOBOJNTH aHATU3 (DYHKIIMM, pelIaTh OCHOBHBIC 33a/1a4¥ TEOPUHU BEPOSTHOCTH H
MaTEeMaTUYECKON CTaTUCTUKHU, PEIIaTh ypaBHEHUS U CHCTEMBI () depeHITnaTbHbIX
YpaBHEHUI IPUMEHUTEIIBHO K pEAJIbHBIM MPOoLieccam; MPUMEHSITh MAaTEMAaTUYECKUE
METO/IbI TIPH PEIICHUHN TUIIOBBIX MPO(EeCCHOHATBHBIX 33]1a4;

® paboTaTh B KQ4e€CTBE MOJIb30BATENS IEPCOHATILHOTO KOMIIBIOTEPA; MOJIb30BATHCS
Pa3IMYHBIMU ONEPALMOHHBIMUA CHUCTEMAaMU; UCIIOJIb30BaTh HA IPAKTUKE PA3JIUYHBIC
BHEIIIHWE HOCHUTEIHU /i1 0OMEHa JaHHBIMU MEX]y KOMIIBIOTEpaMU; UCIOJIb30BATh
OCHOBHBIE YHMCJIEHHBIE METOJbl PEIICHHUS MAaTeMaTUYECKUX 3a]ay; HCIOJIb30BaTh
HEKOTOpbIE HanbO0JIee YaCTO MPUMEHSIEMBIE SI3bIKU MPOrpaMMUPOBaHMUs; pabOTaTh C
MPOTPaMMHBIMHU CPEJCTBAMHU PACUYETOB OOIIEr0 HAa3HA4YEHUs; HMCIOJIb30BaTh W
NPUMEHSATh HAa TMPAKTUKE Hanbosee W3BECTHBIC OIEpPAllMOHHBIE CUCTEMBI IS
opopMJICHUSI M PENAaKTUPOBAHUS TEKCTOBBIX JOKYMEHTOB; HCIIOJb30BaTh
pasnuyHbie Tpaduueckue peakTophl A1 MOCTPOEHUs TpadUKOB, U300paKEHUN U
YepTeKEN;

e pemaTh TUIMOBBIE 3aJlaud, CBS3aHHBIE C OCHOBHBIMHM paziefiaMu (DU3UKH,
MCIIOJIB30BaTh (DU3NUYECKHUE 3aKOHBI MPU aHAIIM3E U PEIICHUH BOMIPOCOB, CBSI3aHHBIX
C IpodeCcCHOHALHON IeATEeIbHOCTHIO;

® BBHINIOJIHATh OCHOBHBIE XUMHYECKUE OINEPALINH, ONPEIEATh TEPMOJINHAMUYECKHE
XapaKTepUCTUKA XUMUYECKUX PEAKIMil U PAaBHOBECHBIE KOHIIEHTPAI[MU BELIECTB,
MCIIOJIb30BaTh OCHOBHBIE XUMUYECKUE 3aKOHBI, TEPMOJNHAMUYECKUE CIIPABOYHbIC
JJAHHBIE U KOJIMYECTBEHHbIE COOTHOILICHUSI HEOPTaHUYECKON XUMHUU MPHU PEUICHUU
npodeCCUOHANIBHBIX 33]1a4;

e BBIOpaTh METOJ pEHIeHUS AaHAJIUTHYECKOM 3a7a4d KaueCTBEHHOTO W
KOJIMYECTBEHHOTO aHAJIN3a PA3JIMYHBIX XUMUYECKUX COCTMHCHUN U MEXaHUYECKUX
CMecCel;

Bnaoems:

® METO/JIaMH TIPOBEJICHUS (PU3NUECKUX U3MEPEHUHN, METOIaMH KOPPEKTHOU OIEHKH
MOTPENTHOCTEN MTPHU MPOBECHUHN (PU3UIECKOTO IKCIIEPUMEHTA,;

® TEOPETUUYECKUMH METO/IAMU OMMCAHUS CBOMCTB MPOCTHIX U CIOKHBIX BEILIECTB Ha

OCHOBC JJICKTPOHHOI'O CTPOCHHA HX d4TOMOB M IIOJIOKCHHA B HGpHOI[H‘-I@CKOﬁ



CUCTEME XUMUYECKHUX DJIEMEHTOB, YKCIIEPUMEHTATBHBIMA METOJIAMH OTIPEICTICHUS
(U3UKO-XMMHUYECKUX CBOMCTB HEOPTaHUYECKUX COCTMHECHHUI;

® HaBbIKAMU IMIPOBEJCHHS CAMOCTOSATEIBHBIX PACUY€TOB W MPOCKTUPOBAHUS
Pa3IMYHBIX MEXaHUYECKUX YCTPOUCTB U U3/ICIUH.

B pe3ynbrare ocBoeHHS AUCHUILIUH (NMpepeKBU3UTOB) 00ydaeMblil JOHKEH
o0namath onpeaenéHHbpIMU 0Owekyivmyprvimu (OK) u obwenpogheccuonanbHuvimu
(IIK) xomneTeHusIMU. B wacTHOCTH, 00y4JaeMBbIil TOJDKEH 00J1aaTh:
® KyJbTYPOU MBIIUJICHUS, CHOCOOHOCTBIO K 00OOIIEHUIO, aHAIM3Y U BOCIPUSATHIO
uH(pOpMaIuK, MOCTAaHOBKE I1I€JIM U BHIOOPY IMyTel €€ NJOCTUKEHUS;
® YMEHUEM JIOTUYECKU BEPHO, APTYMEHTUPOBAHO, KOPOTKO U SICHO CTPOUTH YCTHYIO
U MUCbMEHHYIO PeYb, CIIOCOOHOCTHIO JIOTHYECKH MPABWIBHO 0(hOPMUTH PE3YIbTaThI
MBIIILJICHUS;
® ICIIOJIb30BATh OCHOBHBIE TMOJOXKECHHSI U METOJBI COIMAIBHBIX, TYMAHUTAPHBIX,
€CTECTBEHHOHAYYHBIX M HJKOHOMHYECKHUX HAyK MpPU PEIICHUU COLMUATIBHBIX H
npo¢eCCUOHANIbHBIX 3a]1a4;

e pabotath ¢ uHGoOpMaIeld B ITOOATBHBIX KOMIBIOTEPHBIX CETAX;

®TIOHMMATh POJIb OXPaHBl OKPYXKAIOIIEH CPebl U PAlMOHAILHOTO MCIIOIH30BAHMS
IPUPOJIHBIX PECYPCOB AJISL PA3BUTHUS M COXPAHEHUS IIUBUIIH3AIINH;

®BJIJICTh OJJHUM M3 MHOCTPAHHBIX S3BIKOB HA YPOBHE HE HIDKE Pa3rOBOPHOTO;

® UCNOJIb30BaTh 3HAHUS O COBPEMEHHOM (U3MUECKOW KapTHHE MUpa,
MPOCTPAHCTBEHHO BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHUM BEIECTBA IS
MTOHUMAaHUS OKPYIKAIOIIETO MHUPA U SBJIICHUNA TPUPO/IBI;

® CHOCOOHOCTBIO W  TOTOBHOCTBIO  HCIIOJIb30BaThb  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH B CBOEH MPOQEeCCHOHATHHON AEATeIbHOCTH,
MPUMEHSTH METOIbI MATEMATHIECKOTO aHATIN3a ¥ MOJICTTUPOBAHUS, TEOPETUIECKOTO
U DKCIIEPUMEHTAILHOTO UCCIICIOBAHUS;

® HCIOJB30BaTh 3HAHHS O CTPOSHUHM BEUIECTBA, MPUPOJE XUMHUYECKOW CBS3U B
pa3NUYHBIX KJIACCaX XUMHUYECKUX COCAMHEHWH JJisi TIOHMMaHHWS CBOWCTB
MaTepUajoB U MEXaHU3Ma XUMHUYECKUX MTPOIIECCOB, TPOTEKAOIINX B OKPYKAIOIIEM
MUDPE;

® [OHWMATh CYIIHOCTh W 3HaueHHWE HWHGOPMAIMK B Pa3BUTUU COBPEMEHHOTO

WH(pOpPMAIIMOHHOTO OOIIIEeCTRA;
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® OCHOBHBIMH MeETOJaMU cOoOpa ¥ TOJY4YeHHs, XpaHEHUS U MepepadOTKH
uHbOpMaIlMU, UMETh OMNpeAenéHHble MpodeccruoHaNbHbIE HABBIKH PabOTHI C
IEPCOHATILHBIM KOMITBIOTEPOM;

® UCHOJb30BaTh HEOOXOAUMBIE HOPMATHBHBIE JOKYMEHTBI IO KayecTBY

CTaHdapTU3allluu U CCpTI/I(bI/IKaHI/II/I B CBOCH HpO(i)E?CCPIOHaJILHOﬁ JCATCIBHOCTH.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOCHHMA IMCLHMILINHBI.

B nmpouecce ocBOoeHHUsI MCUMIUIMHBI CTYAEHTbI TOTOBATCHA K
MPOM3BOACTBEHHO-TEXHOJIOTMYECKON JesAITEJJbHOCTH, YTO COOTBETCTBYeT
kommnereHuuu IIK-16: cnocoOHOCTH IUIaHUPOBAaTh M MPOBOAUTH (PU3NUYECKUE U
XUMUYECKUE IKCIIEPUMEHTBI, TPOBOJUTH 00PaOOTKY HX pe3yJbTaTOB M OLIEHUBATH
NOTPENIHOCTH, BBIABUTATh TUIIOTE3bl U YCTAHABIUBATH TPAHUIIBI UX TPUMEHEHUS,
MPUMEHSATH METOJIbl MATEMATHUYECKOT0 aHAJIW3a U MOAEIIUPOBAHUS TEOPETUUECKOTO
Y DKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS

B pe3ynbTaTe 0OCBOCHHUSI TUCHUIIIMHBI CTYACHT JIOJKEH:
3uamo:
® OCHOBBI TEOPUU MIEPEHOCA UMITYJIbCA, TEIJIA U MAaCChI;
® OCHOBHBIE NPHUHIMIBI MAaTEMATHYECKOTO OINKCAaHUS MPOLECCOB W anmnaparoB
XUMHUYECKUX TEXHOJIOTHM, OCHOBHBIE NPUHIMUIBI M METOAbl MOJEIUPOBAHUS
XUMHUKO-TEXHOJIOTUYECKUX MPOLECCOB, BKIIOUYAs MAaTEMaTUYECKOe U (PU3MUECKOE
MOJICJIMPOBAHUE, B T.4. OCHOBBI TEOPUU 0OOOIIEHHBIX IEPEMEHHBIX;
® OCHOBHbIE (PU3UKO-XMMUYECKHUE U TEPMOJMHAMHUYECKHE CBOMCTBA KHUIKOCTEH,
ra3oB U TBEPABIX T€Jl, OCHOBHBIE METO/IbI UX ONPEIEIICHUS U PACUETa;
® OCHOBHBIE YpPaBHEHHMS W 3aKOHOMEPHOCTHM TMAPOCTATUKA U TUAPOJUHAMUKH
J)KUJIKOCTEH U Ta30B;
® pe3yJbTaThl PEUICHUS OCHOBHBIX YPAaBHEHHMH TMIAPOCTATUKH U TUAPOJUHAMUKH
NPUMEHUTENBHO K MPUKIAIHBIM HMX 3aJadaM, BKIJIIOYAs MPOLECCHl XpPaHEHUS M
TPAaHCIOPTUPOBAHUS JKUJIKOCTEH M Ta30B, OCHOBHBIE T'MIPAaBIMYECKUE PACUETHI,
YCTPOMCTBA, MPUHLHUIIBI PabOThl U METOAMKY MOJI00pa HACOCOB U BEHTHIISITOPOB;
NPUMEHEHUE METOJIOB TEOpUU TNOA0OMS MpHU PEHICHUM TMPUKIAIHBIX 3a/1a4
T'UIPOIUHAMUKY;
® TEPMOJAMHAMUYECKHNE OCHOBBI IIPOLIECCOB CXKATHUS T'a30B, HA3HAYEHHE MPOLIECCOB

CoKaTHsl, MPUHLIUITAAIIBHBIE YCTPOMCTBA M PUHLHUIIBI pabOThI KOMIIPECCOPOB;
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® 11CJTH, 33]]a49H, OCHOBHBIE METOIbI M PACUET MIPOIIECCOB MEPEMEITUBAHMS B )KHIKUX
cpenax, OCHOBHBIC THITHl KOHCTPYKITUH MEXaHMYECKUX MEIIAJIOK;

e Kjaccu(UKAaIMIO 1 OCHOBHBIE CBOMCTBA HEOTHOPOIHBIX CUCTEM, KJIACCU(PUKAIIUIO
OCHOBHBIX METOJIOB pa3/IelICHUs HEOAHOPOJHBIX CHCTEM, OCHOBHBIC MPUHIUIIBI
pacuy€Ta MpOIECCOB pa3lieJieHUs, BKJOYas pacu€Tbl MPOIECCOB pa3jielieHus
OCaXJeHUEM U (PUIBTPOBAHUEM; YCTPOUCTBO OCHOBHOTO TUIIOBOTO 00OPYI0OBAHMS
JUISL  pa3fesieHus] HEOMHOPOJHBIX CHCTEM OCaKIECHHEM U (PHIBTpOBaHUEM;
OCHOBHBIE CIIOCOOBI MHTCHCH(PUKAIIMHA TIPOIECCOB Ppa3NCICHUS ¥ IOBBIIMICHUS
¢ PekTUBHOCTH PabOTH 000PYI0BAHUS;

® OCHOBHBIC XapaKTEPUCTHKU JIBIXKCHUSI KUJAKOCTEHM W Ta30B B HEMOJBHXKHBIX
MOPUCTHIX CpejlaX U KaHallax;

® OCHOBHBIE 3aKOHOMEPHOCTH JIBIKCHUS ABYX(a3HbIX U MHOTO(]a3HBIX MOTOKOB;
® OCHOBBI TEOPUHU TPOIECCOB TEIUIONEPEHOCA, BKJIIOYAs MPOIECCHl Mepeaadyu
TEIJIOTHI TEIUIOMPOBOIHOCTHIO U KOHBEKTUBHOTO TEIIJIOOOMEHA;

® IPUHIIUIBI COCTABJICHUS TEIJIOBBIX OallaHCOB, METOJMKH pacyéTa CTaTUKU U
KMHETHKU IIPOIIECCOB TEIUIOMEPEHOCA, BKIIIOYAsl Pacy€Thl JBIDKYIIMX CHI U
CKOPOCTHU MIPOTEKAHUS TIPOLIECCOB;

® YCTPOWCTBO M pabOTy OCHOBHBIX THIIOBBIX KOHCTPYKIIMH TEMI000MEHHOM
anmapaTrypbl; OCHOBBI MPOSKTUPOBAHUS TEIUIOOOMEHHOW ammapaTypbl B CIIOCOOBI
WHTEHCU(UKAIIMKU  TIPOIIECCOB  TEIJIOOOMEHA;  XapaKTePUCTUKH  OCHOBHBIX
MIPOMBITIUICHHBIX TEIUIOHOCUTENCH, MPUMEHEHUE METOJO0B TEOPHUU TOI00MS TIpH
pEIICHUH MPAKTHYECKUX 3a/1a4 TEMI000MeHa;

® OCHOBbI TEOPHHM IMPOLECCOB MaccONEpeHoca B CHUCTEMax CO CBOOOJHOW H
HETOABMYKHOU MOBEPXHOCTHIO KOHTaKTa (ha3, BKIIIOYas MPOIECChl MacCOMEpeHoca
MOJICKYJIIPHOM ¥ KOHBEKTUBHOU MudPy3ueii;

® OCHOBHBIC 3aJa4Ml CTATHKH MACCOOOMEHHBIX TPOIIECCOB, BKJIIOYAs MPUHITUIIBI
COCTaBJICHHSI MaTepUAIbHBIX OAJTAHCOB, OCHOBHBIC 3aKOHBI U PAcuéT Mex(a3HOTO
TEPMOIMHAMHYECKOTO PABHOBECHSI, IBFKYIIIMX CHJI TIPOIECCOB;

® OCHOBHBIC 337]aud M METOABl pacyéTa KHHETHUKH IPOIIECCOB MacCOIMEpeHoca,
BKJTFOYAs pacy€Thl OCHOBHBIX KHHETHUECKHUX ITOKa3aTeJICH MPOIIECCOB;

® IPUHIUITHAIBHOE YCTPOUCTBO MaCCOOOMEHHBIX amlmnapaToB, OCHOBHBIE METOJIbI U
MPUHIUIBI KX TPOEKTHOTO pacuéra; MPUMEHEHUE METOO0B MO100us MTPU PEIICHUN

MMPAKTHYCCKUX 3aaa4 MacCOOOMEHHBIX IMponcCCOB,
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® OCHOBHBIE METOJIbI pacuéra JUaMeTpa U BBICOTHI KOJOHHBIX MAacCOOOMEHHBIX
anmnaparos;

® OCHOBHBIE CIIOCOOBI ONTHUMHU3AIMA WM TYTH TOBBINICHUS 3(PHEKTUBHOCTH
MacCOOOMEHHBIX IIPOIIECCOB;

Ymemes:

e OmpenensiTb W  PAcCUUTHIBATH  OCHOBHBIE  (DUBUKO-XHMHYECKHE U
TEPMOJMHAMHYECKHUE CBOMCTBA KUJIKOCTEH U Ta30B;

® OMpEIESATh U PACCUUTHIBATH THAPOAUHAMUYECKUE XAPAKTEPUCTUKHU JBUKCHUS
JKUJIKOCTEH U ra3oB;

® PACCUUTHIBATH THJIPABIMYECKUE COMPOTHBIICHUS MPOCTEHIINX TPYOOIPOBOIHBIX
TUAPABIMYECKUX CHUCTEM U OCHOBHBIX XUMHUKO-TEXHOJIOTUYECKUX amraparos,
OCYIIECTBIISITh TIOJI00P HACOCOB M BEHTHWJIATOPOB JUIA MEPEMEIICHUS KUAKOCTEU U
rasos;

® [IPOBOJIUTh IKOHOMUYECKUN aHAIN3 THJIPABIMYECKUX CUCTEM;

® MPOBOJMUTH PACUETHl OCHOBHBIX XapaKTEPUCTUK PA3NTMYHBIX TEII00OMEHHBIX
MPOIIECCOB, BKJIIOYAsl TEIJIOBbIE HArPY3KH TEIJIOOOMEHHBIX alMaparoB, ABUKYIINE
CHJTBI TIPOIIECCOB TeILIonepeaad, Ko3(pGUIIMEHTOB TEIIOOTAAYH 1 TEIIONepeIayH;
® TMPOBOJIUTH TEIUIOBOM W KOHCTPYKTHUBHBIM pacd€Thl TEIMI00OMEHHUKOB
Pa3IMYHOTO Ha3HAYEHUSI, MPOBOJAUTH UX IMOBEPOUHBIC PACUETHI;

e [Ooa0MpaTh HOPMAIM30BAaHHBIC BApUAHTHI KOHCTPYKIHMH TEIIOOOMEHHBIX
amrapaToB IS PEIICHUS MPAKTHYECKUX 3a/1a9 TeTNIO0OOMEHa;

® IPUMEHSATh BBIYUCIUTEIBHYI0 TEXHUKY JJIS BBIMOJHEHUS TPOCKTHBIX 3ajad,
CBSI3aHHBIX C TPOCKTUPOBAHWMEM almapaToB [Jid TPOBEACHUS XHUMHKO-
TEXHOJOTUYECKHUX MPOLIECCOB TEIJIO- U MAaCCOMEPEHOCA.

Bnaoemu:

® HaBBIKAMHU IPOCKTUPOBAHUSA MPOCTEHIITUX THUIIOBBIX amNlapaToB XHUMHUYECKOMH
MPOMBIILJICHHOCTH, BKJIFOYAsi COCYJIbI M ammaparbl JJIsi XpaHEHUs KUIKOCTEH W
ra3oB, TPyOONPOBOJHBIC THAPABINYECKUE CHUCTEMBI C TOJAOOPOM HACOCOB U
BEHTWISAITOPOB, a TaKXe THUAPOMEXaHMYECKOoe OOOpyIoBaHWE ISl pa3eicHUs
HEOHOPOHBIX CUCTEM;

® HaBBIKAMU MIPOCKTUPOBAHUS TEIJIOOOMEHHOTO OOOpPYAOBAaHHUS W aIlllapaToB IS
MIPOBEJICHUSI MAaCCOOOMEHHBIX MPOIIECCOB;

® METOJaMH ONTHUMM3AIMU PEKUMHO-TEXHOJOTMUECKUX TMapaMEeTPOB IPOBEACHUS

THIIOBBIX XUMHUKO-TCXHOJIOTHYCCKHNX IIpouccCcoB 141 pa6OTI>I XUMHYCCKOI'O
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00OpYyIOBAHUS;

4. Cogep:xanue U CTPYKTYpa JUCHMILIHHBI
Coaep:xanue pa3aesioB TUCHUANINHBI
B tabmume 1 npuBoIMTCS OMHMCAaHUE COACPKAHUS — JTUCHUILIIUHBI,
CTPYKTYPUPOBAHHOE 1O pazjliejaM, C yKa3aHHEM MO KaxXaoMy paszzaerny (opMbl
TEKYIEero KOHTPOJs: 3amura JjiadopatopHoit pabotel (JIP), xommoxkBuym (K),
pyOexusiil konTposb (PK), rectupoBanue (T).
. O01ast TpyA0€MKOCTb TUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX eNUHUIL (252 vaca).

Tabauua 1. Conepxanue quctuuuinHbl «IIporecchl 1 anmapaThl XUMHUYECKON
TEXHOJIOTUWY, TIEPEUCHb OIIEHOYHBIX CPEJCTB U KOHTPOJUPYEMBIX KOMITETCHIIUN

Copepxanue paszjena Ko
No AP pasi A Hanmenona
Hanmenon KOHTPOJIUPY
pa3 . HHE
aHHe eMoM
hi(Sh) OILICHOYHOI'O
pasznena KOMIICTCHI]
a CpelcTBa
1704
2 3 4 5
1. | T'magpomexa | OCHOBBI TUJIPOJUHAMUKH, IIK-16 JIP, 13, K,
HUYECKHUE | KpUTEpHUAIbLHOE YpaBHEHUE U T
MpOIIECChl | ammaparypa
TUJPOMEXAHUYECKUX
TIPOIIECCOB
2. | TennoBeie | OCHOBBI TEIJIOBBIX MTPOLECCOB, IIK-16 JIP, J13, K,
MPOIIECCHl | KpUTEPUATILHOE YpaBHEHUE H T.
amnmnaparypa TETIJIOBBIX
MPOIIECCOB
3. | Maccooom | OCHOBBI nuddy3nOHHBIX IIK-16 JIP, 13, K,
CHHBIC MPOIIECCOB,  KPUTEPHUATBLHOE T.
MpOIIECChl | YypaBHEHUE M amnmaparypa
MacCOOOMEHHBIX ITPOIIECCOB

CTpyKTypa IMCHMILTHHBI
Ha wm3yuenue xypca orBomurcsi 252 waca (7 3.e.), M3 HHMX: KOHTaKkTHas pabora 124 4., B TOM 4mcie
JIEKIMOHHBIX — 48 4acoB, NMPaKTUUECKUX (CEMUHApCKHX) — 14 yacos, nabopaTopHbIX — 62 Yaca, cCaMOCTOSTEIbHASL
paborta crynenta 101 gac, 3aBepmaeTcs 3k3aMmeHoM (27 4acoB)
O6mas Tpya0EMKOCTh TUCITUTUTHHEI cOCTaBiseT 7 3.¢. (252 Jaca)

Tabauua 2. Ctpykrypa aucuuniannbl «IIpouecchl U anmapaTbl XAMHYECKOH TEXHOJIOTHI
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Bug paGoTsr Cemectp | Cemectp 6 | Bee
5 ro
O01asi TPy10€eMKOCTh (B Yacax) 108 144 252
KonTakTHas pa6ora (B yacax): 68 56 124
Jlexyuonnwie 3anamus (J1) 34 14 48
lIpaxmuueckue 3anamus (113) - 14 14
Jlabopamopnwvie pabomsi (J/IP) 34 28 62
CamocrosiTesibHasi padora (B yacax), 40 61 128
B TOM 4YHCJIe KOHTAKTHas padora
popaboTKa ¥ MOBTOPEHHE JICKITHOHHOTO 5 10 15
MaTrepualia U MaTepuajia yaeOHUKOB U
Y4EOHBIX MOCOOMIT
MOATOTOBKA K TJAOOPATOPHBIM H 5 11 16
MPAKTUYECKUM 3aHITHSIM
[ToaroroBka K KOJUIOKBUYMaM H 6 10 16
TECTUPOBAHUIO
Pemrenue 3a1a4 no uzydaeMbiM T€MaM 10 20 30
CaMOCTOATENBHOE U3YUYCHUE PA3/ICIOB 5 10 15
KypcoBoii mpoekt He He
MpEeaycMO | MPEayCMOT
TpEH peH

[TonroroBka U MpoOXokKIACHUE 9 27 36
MIPOMEXKYTOUYHOM aTTeCTAINU
Buja npoMe:xyTOUHOM aTTeCTAUNI 3a4eT PK3aMEH
(3auer, 3K3aMeH)

Taoaunna 3. JIeKunoHHbIE 3AaHATHSA

Ne

n/u

Tema

Tema: OCHOBBI THJAPABJIUKU u TUAPOINHAMUKU
Illenv u 3a0auu u3yuenus memvl: JaTh KIACCU(DUKAIIUIO TPOIECCOB
XUMHYECKOU TeXHOJoTuU. O3ByUUTh OCHOBHBIE 3a71auu Kypca «lIpoiecchr
M anmaparbl XHUMHYECKOW TexHosiorum». lIpencraBuTh OCHOBHBIE

L 3aKOHOMEPHOCTH T'HJIPOCTATUKH.
OcHoBuble noHATHS. ['mapocratuka. @U3MUECKUE CBOMCTBA KUIKOCTEH.
Huddepennmanbubie ypaBHEHUST paBHOBecHs Diliepa. OcHoBHOE
ypaBHEHHUE THAPOCTATUKHU U €r0 MPAKTUYECKOE 3HAUCHUE.
Llenv u 3a0auu u3yuenusi memsvl: JaThb OCHOBHBIE XapaKTEPUCTUKHU
JBIDKCHUS JKUJIKOCTEH, Ha KOHKPETHBIX MNpUMEpax IOKa3aTh pEIICHUE
2 | 3aj1a4 10 JaHHOM TEMATHUKE.

XapakTepuCTUKa YCTAHOBUBIIMXCS W HEYCTAHOBHUBIIUXCS TMOTOKOB.
ITonsTre cyOcTanmoHaabHON MPOU3BOTHOM
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Lenv u 3a0auu uzyuenus memwi: 1aTh OCHOBHBIE YPAaBHEHUSI, HEOOXOIUMBbIE
JUIsL  pacyeTa TUIPOJUHAMUYECKHX CHUCTEM U auddepeHIuanbHbe
YPAaBHEHHUSI, MCIOJIb3yEMbIE MPHU BBIBOJEC KPUTEPHAIBHBIX YPaBHEHHUI B
TEOPHUH T0100Hs

Pexum nBrkeHus xuakocter. Pacxon sKUAKOCTEN MPU YCTAHOBUBIIEMCS
JaMHUHApHOM TMoToKe. YpaBHeHne Crtokca u llyazeina. YpaBHeHue
HEpa3phIBHOCTH TMOTOKA. JluddepeHmanpapie ypaBHEHUS IBUKCHUS
Ouinepa. uddepenunansasle ypaBHeHus nBmwxkeHusi Hasbe-Crokca.
Koadduiment Tpenus, ero 3aBUCUMOCTb 0T KpuTepus Pelinonbca.

Lenv u 3a0auu uzyuenuss memwvl: TEOPHUs MONOOMS KaK HAy4dHas OCHOBA
MOJEIUPOBAHUA.

®dusznyeckoe MojenupoBaHue. Teopus nonoOUs Kak HaydHash OCHOBA
¢uznyeckoro mojenupoBaHus. CHMIUIEKCHI, KOMIUIEKCHI, KPHUTEPUU
oJ00Ms.

OOwmuit  BUJI  KPUTEPUAIBHOTO  ypPaBHEHUS  TUAPOAMHAMUYECKUX
npoueccoBTeopemsl no100us. [TonoOHoe npeodpazoBaHue
auQdepeHnrnaIbHbIX YPaBHEHHU. OCHOBHBIE ~ KpHUTEpUU
rUApoJuHaMuueckoro mogoOus. OCHOBHOM  BHJ  KpUTEPHAIBHBIX
ypaBHeHUH. YpaBHeHue bepHymm. IIpunoxenue ypaBHenus bepHyim
JUISl U3BMEPEHUSI CKOPOCTH U PACX01A JKHUJIKOCTEM.

Llenv u 3a0auu uzyyenus memol. 1aTh MPEACTABICHUE O HACOCAX U METOIaX
WX pacuera JIs IPaKTHUECKUX HYXK]I.

Hacocel. CpaBHeHHE TOPIIHEBBIX M ILEHTPOOEKHBIX HacocoB OOmue
CBEJICHMSI O HacOoCaX U KOMIIPECCOPHBIX MamnHax. OCHOBHBIE MTapaMeTphI
HacocoB. [lopiiHeBbie U 1eHTpOOEKHBIE HAacochl. CpaBHEHHUE W BHIOOP
HACOCOB.

Llenv u 3a0auu uzyuenus memol: 1aTh MPEJICTABICHUE O KOMIIPECCOPAX U
METOJaxX X pacuera

Kommnpeccopsl. Jluarpamma pabGoThl kommpeccopoB. Pacuer Hamopa u
MIPOU3BOJIUTEIILHOCTH. Pa3znuyHble BUIBI HACOCOB U KOMIIPECCOPOB, UX
pacyer

llenv u 3a0auu  uszyueHuss memvl. W3YUYCHHE BHEIIHMX 3aJ1a4y
TUJIPOAMHAMUKHI

ConpoTuBiieHHE CJOSi TOPUCTOrO Marepuana Bi3BeleHHbIH  CIIoN
3epHucTOoro marepuana. Ckopoctb BuTaHUA. CKOPOCTb  OCaXKJICHHSI.
VYpaBuenue CTokca Mg OCAXKICHHUS TMpU MalblXx 3Ha4YeHUsxX Re.
OcaxaeHne noJ IeMCTBUEM IIEHTPOOSKHON CHJIBI

Llenv u 3a0auu u3zyueHuss memvl. W3YYCHUE BHEIIHUX 3a1ad4
TMAPOJAVMHAMUKH U yCTPOMCTBO anmnaparypsl

Anmnapatypa s pa3feieHus KUAKUX U Ta30BbIX HEOJHOPOAHBIX CUCTEM:
OTCTOMHUKH, UUKIOHBI,  CKpyOepa, QWIbTPbl U 3JIEKTPOPUIBTPHI,

HEeHTpUPyTy.

llenv u 3a0auu u3zyuenuss meMvl. WU3yUYCHHE BHEIIHMX 3aJlay
TUAPOJMHAMUKH U YCTPOMCTBO anmaparypsl
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[lepememmBanue B XKUAKOM cpene. Amnmaparypa Uisi NepeMelnBaHUs
CHIYYUX MaTepuajoB U IUIACTHYECKMX Macc. Amnmaparypa JJis
U3MEJIbYEHUs] TBEPABIX MAaTEPUATIOB

10

Llenv u 3a0auu uzyyenusi memul. U3y4€HUE OCHOBHBIX TEOPETUUYECKUX U
IPAKTUYECKUX Pa3JIeloB TEIUIoNepe1aun

TEIIJIOBBIE ITPOLECCBI. Buns! nepeaaun temna. TemnoBeie
6anancel. TemmonpoBogHOCTE. 3aKk0H Dyphe U k03D PHUIIHEeHT
TEIIOMPOBOAHOCTH

11

Llenv u 3a0auu uzyuenus memvl: W3YYEHUE OCHOBHBIX TEOPETUUECKUX
pa3ziesoB Npouecca TerIonepeaaun

HuddepennmansHbie ypaBHEHUS TEIIONPOBOAHOCTU. TemIOnpoBOIHOCTh
TUTOCKOW Y MUJIMHAPUYECKON CTEHKU MPU YCTAaHOBUBIIIEMCS TETLLIOBOM
IOTOKE.

12

Llenv u 3a0auu uzyueHus memvl: W3YYEHUE OCHOBHBIX TEOPETUUYECKUX
pa3zelioB mpolecca Terionepeaayn
TernooTnaua. O6mue nonoxeHusi. KOHBEKTUBHBIN TEMIO0OMEH.

13

Llenv u 3a0auu uzyuenus memvi: W3YYEHUE OCHOBHBIX TEOPETUUYECKUX
pa3ziesoB Mpouecca Teronepeaaun

3akoH oxnaxnaeHus HerotoHa. [uddepenunansHoe  ypaBHEeHUE
KOHBEKTUBHOTO TemiooomeHna dypne-Kupxroda.

14

Lenv u 3a0auu uzyuenus memwvl. TEOPHs MOJOOMS KaK HAy4IHAss OCHOBA
MOJICTTMPOBAHUS TEIJIOBBIX IMPOIIECCOB

[TogoGHoe mpeobOpazoBanue auddepeHuanbubiXx ypaBHeHH Dypbe,
Hrrotona u ®@ypee-Kupxroda.

15

Lenv u 3a0auu usyuenuss memvl: TEOPUs MOAOOUS KaK Hay4dyHas OCHOBA
MOJICIIUPOBAHUS TETUIOBBIX MPOIECCOB.

Kputepun TtemoBoro momobusa. OO0o00mieHHOE  (KpUTEpHUATBHOE)
ypaBHEHHE KOHBEKTUBHOTO TEIIO0OOMEHA

16

Lenv u 3a0auu uzyuenus memul. NPAKTUYECKOE NPUMEHEHUE U3YUECHHBIX
TEOPETUYECKUX METOOB ISl pacueTa IIPOLECCOB TEIIONEePEIauH.
Tennonepenaya  1pu  TNOCTOSAHHBIX — TEMIEpaTypax. Y pPaBHEHHS
TEIUIoONepeaayu sl IUIOCKUX M IWIMHIAPUYECKUX CTeHOK. CpenHss
JABIKYIIAsl CWJIA ITPOLEcca TeIUIoNEepeaaun

17

Lenv u 3a0auu uzyuenuss memol: NPAKTUYECKOE PUMEHEHNE U3YUEHHBIX
TEOPETUYECKUX METOLOB JUIs pacueTa MpoLECCOB TeIUIoNepeaayn
Tennonepenaya mpu nepeMeHHbIX Temneparypax. Hampasnenue Ttoka
KAJKOCTEH. YPpaBHEHUS TEIUIONEpeaadu ISl IPOTUBOTOKA U IPSMOTOKA.
Br10op HampaBieHus ABUKEHUS )KUJIKOCTEN

18

ILlenv u 3a0auu u3yuenus membl: METOABl HArpeBa B XHUMHUYECKOU
TEXHOJIOTUU U PaCyeThl POLIECCOB TEIUIONEpEIaun

Harpesanne. Mcroynuku Ttemna u MeToAbl HarpeBaHus. Harpesanue
OCTPBIM M IJIyXMM BOJSHBIM mapoM. HarpeBanue IbIMOBBIMU ra3amu,
[IPOMEKYTOYHBIMU TEINIOHOCUTEISIMU, DJIEKTPUUYECKUM TOKOM
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19

Llenv u 3a0auu u3yuenuss memvi:  3HAKOMCTBO C TEMJIOOOMEHHOU
anmapaTypoi M pacueThl MPOIIECCOB TEIIONepPEeaaun
TemmooOMeHHNKH. KOHCTPYKITNH TEMJI00OMEHHBIX anmnapaTtoB

20

Llenv u 3a0auu usyuenus memvl: pacueThl POLIECCOB TEIJIONEPEAAUN
Oxnaxxnenue u KoHzeHcauus. OXJIaxAeHUE IyTEM CAMOUCIIAPEHUS.
OxJtakaeHue B MOBEPXHOCTHBIX XOJOAWIbHUKAX. Pacxos oxnaxkaaromen
BOJIBI.

21

Ueﬂb u 3a0avu uszydernust memvl. 3HAKOMCTBO C KOHACHCATOPAMU U paCUCThI
IMpoIcCCOB TCILIONICpCAavYr

KOHI[GHC&HI/IH IIapoB B IMOBCPXHOCTHBLIX KOHJACHCATOpPAX. KOHI[CHC&TOpBI
cMmenieHus. Pacuer KOHJACHCATOPOB CMCIICHUA.

22

IMPOLHECCHI MACCOIIEPEJAYM. []env u 3a0auu uzyueHus memol.
U3YYCHUE TEOPETUUYECKHX M MPAKTUYECKUX Pa3/IeIOB MAacCOOOMEHHBIX
IIPOLIECCOB XUMUUYECKOU TEXHOJIOTUU

XapaktepucTuka IpoiieccoB Maccomnepenaund. CrnocoObl BBIpaKEHUs
coctaBa (a3. da3zoBoe paBHOBecue. MaTepHualbHbIN OallaHC MPOIECCOB
Macconepenaun. PabGouwe nuHMM. MonekynsapHas guddy3us u
KOHBEKTHUBHBIN MTEPEHOC

23

llenv  u 3a0auu  usyuenuss memvl: WU3YUYEHUE  TEOPETUUECKUX
3aKOHOMEPHOCTEHN MPOLECCOB MAaCCONEPEHOCA.

Juddepenunansuoe ypaBHEHHE KOHBEKTUBHON U Py3un. MexaHu3msl
IPOLIECCOB  MaccolepeHoca. YpaBHeHHE MaccooTaauu. IlomobHoe
npeobpazoBanue auddepeHIuanbHbIX  YpaBHEHUN  MacCOIEepeHoca.
Kpurepuun mnomobuss  muddys3monnsix  mporeccoB.  O000mEeHHOE
(KpuTepuanbHOE) ypaBHEHHUE.

24

Ilene u 3a0auu usyuenus memol: 3HAKOMCTBO C OCHOBHBIMU
KOHCTPYKIUSIMU a0COpOLMOHHBIX aNnapaToB U CIOCO0AMH UX pacuera.
AncopOiusi, anmaparypa JJjisi mpoBeaeHus agcopoiuu. [loBepXHOCTHBIE U
MJIEHOYHbIE a0copOephI.

4.2 Ilpakmuueckue (cemunapckue) 3aHAMUA

Taoauua 4. IIpakmuueckue (cemunapckue) 3aHamus

No No Tema 3aHaTHA Kon-Bo
BaHATH TEMBI 4acoB
i
1 2. TennoBsie npouecchl TermonpoBoIHOCTh 3
I'maBa 4 NeNe 4.1 -4.10
2 2. TennoBble MPOLECCHI Temnoornaua 3
I'maBa 4 NeNe 4.23 —4.30
2 | 2. TennoBele POLECCHI Termnonepenaua 3
I'maBa 4 NeNe 4,17 -.4.22
4 | 3.MaccooOMEHHBIE I'maBa 5 NeNe 5.1 -.5.20 5
MPOIIECCHI
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Pewenne 3anau IlaBno K.®., HockoB A.A., PomankoB IL.I'. Ilpumepsr u
3aJ]a4M [0 KypCy IIPOLIECCOB U allllapaToB XUMUYECKON TEXHOJIOTUH

4. 3. Jlabopamopnsie padomul

Tadauua 5. Jlabopamopnuie padbomot

No No Tema 3ansATHS Kou-Bo
BaHATH, TEMBbI 4acoB
s
1 [TexHuka 6€300aCHOCTH 3yueHne TEXHHKH 2
Oe3omacHocT mpu  pabore B
mabopatopun  MPOIECCOB U
arrnaparoB XUMHAYECKOU
TEXHOJIOTUHU
2. |l.I'mpponunamuyeckue  (OnpenencHue pexuMoB 6
IIPOLIECCHI JIBHOKCHUS AKUJKOCTEH
3. |l.I'mpponuHamuyeckue VccnenoBanue npeodpa3oBaHus 6
IIPOLIECCHI (bopM CTPYyH KUJIKOCTU
4 |l.I'mpponuHamMuueckue Onpenenenue pacxona KUAKOCTH 6
MPOLIECCHI C TOMOILIBIO CYXKaIOIIHMX YCT-
OMCTB
5 |l.'mppoamHamuyeckue HccnegoBanue THAPABINYECKUX 6
ITPOLIECCHI CONMPOTUBJIEHUI  TpeHus (1O
JJTUHE)
6 |l.'mpgpoamHamMudeckue MccnenqoBaHne MECTHBIX 6
IPOLIECCHI rUAPABINYECKUX COMPOTUBIICHUN
7 |[l.I'mppoauHaMuyecKue JlnciepcHOCTH CBIITYYUX 6
MPOLIECCHI MatepuanoB (Ha nmpumepe [I1BX)
OrnpeneneHne KOHCTAHT
npoiiecca GIbTPOBaHUS
8 |l.I'mpponuHamMuveckue CB00OOIHOE OCAXKIECHUE KaIlleiab B 6
MPOLIECCHI KUJKOCTH
9 [2.TennoBble MmpoLECCHI TeriooTnaya mpu €CTECTBEHHOM 10
KOHBEKIIMM Yy TOPU30HTAIBHOU
TpyOBI
10 B.MaccoobmeHHbIe [leperonka OMHapHOU cMecH 8
POLIECCHI
4.4. Camocmoamenvhoe uzyuenue pazoeios OuCUUnIuHbl
Tabdauua 6. Camocmosamenvnoe uzyuenue pazoenos OUCUUNIUHbBL
Ne Borpocsl, BEIHOCHUMBIE HAa CAMOCTOSATENIbHOE U3YUYECHHE Koi-Bo

paszznen
a

qaCoB
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1-3 [loagroTtoBka K JCKIMSIM, Ja0OpPAaTOPHBIM M MpakTHdeckmyM| 31
3aHATHAM (TIpopaboTKa ydeOHOro MaTepuajia MO KOHCIEKTaM
JeKIUN 1 ydeOHOU JTuTepaType

[TonroTroBka K KOJUIOKBUyMaM U TecTHpoBaHuio (pabora ¢ 20
TECTaMH M BOIIPOCAMHU JIJIsl CAMOITPOBEPKH)
Pemenue 3a1a4 v ynpa)KHEHHH 110 TEMaM JICKITAN 30
Armmapatypa I [IPOBEJICHUS THAPOJIMHAMUYCCKHX IPOIECCOB 5
(IMKJIOHBI, OCamuTeNH, (QUIBTPBI, NEHTPU(DYTH, alapaThl
MICEBI00XKIDKEHHOTO CJI0SI KaTaInu3aTopa), MPUHIIUITE UX pacyeTa
Amnmaparypa  JUiS  TPOBEIEHUS  TEIUIOBBIX  MporeccoB 4
(TermI000MEHHUKH, PEAKTOPHI U T.JI.), TPUHIIMITBI MX pacueTa
Ammaparypa Il TIPOBEJCHHS MacCOOOMEHHBIX IpoIeccoB 0
(abcopOeHTHI HacaIOYHBIC U TapelbYaThie), UX pacueT

Ha camocrositenbHyto paboTy CTYJIEHTOB 110 yueOHOMY iany otBoautcs 101

yac,

5. OnleHOYHbIE MATEPUAJIBI VIS TEKYLIEr0 U PY0eKHOT0 KOHTPOJIA

yCIIEBA€MOCTH M NPOMEKYTOYHOM ATTeCTAlNHU

@opmbl KOHTPOJA 1Mo aucuuiuinHe "lIponeccsl U anmapaTbl XUMHYECKON
TEXHOJIOTHUHU'" OTIPEENSAIOTCS B COOTBETCTBUU C yU€OHBIM TJIAHOM 00pa30BaTeIbHON
nporpaMmMbl U B COOTBETCTBHHM C JeicTByromumM [lomoxkenrnem o OauibHO-
PEUTHHIOBOM CHCTEME OLEHKHM ycmeBaeMocTu cryaeHToB KbBI'Y: tectupoBanme,
KOJIJIOKBUYM, 3a4€T.

KoneunbsiMH pe3ysibTaTaMyd OCBOEHHUSI MPOrPAMMBbI JTUCIUILIUHBI SIBISFOTCS
c(hOpMUPOBAHHBIC KOTHUTUBHBIC JECKPUIITOPHI «3HATH», «YMETHY», «BIAICTHY,
pacluca”Hble O OTJAEIbHBIM KOMIETEHIHSIM. DOPMUPOBAHUE ITUX JECKPUITOPOB
MPOUCXOJUT B TEUCHUE BCETO CEMECTpa MO dTarnaM B paMKax pa3jIuyHOro BHJIA
3aHSATUNA U CAaMOCTOSATEIILHOM paOOTHI.

B xo1e nzyueHus: AUCHUIIIIMHBI TPEAYCMAaTPUBAIOTCS mEeKyuiuil, pyoerscHulil
KOHMPOJIb U NPOMENCYMOYHAA AMMECayusl.

5.1. Ouenounvie mamepuanvl 011 meKyuie2o Koumpoaa. llenv mexyweco
KOHmMpoas — OIEHKA pPe3ylbTaToB pabOThl B CceMecTpe U obecreueHue
CBOEBPEMEHHOM O0OpaTHOM CBSI3M JUIsl KOpPPEKUMHU OOYyYEeHHs, aKTUBU3ALMH

CaMOCTOSITENIbHOM paboTel  oOyuaromerocs. OOBEKTOM TEKYIIEro KOHTPOJS
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SBIISAIOTCS KOHKPETU3UPOBAHHBIE PE3YyIbTaThl 00ydeHHs (YU4eOHbIE JOCTHKEHUS ) TIO
JVICLUATUINHE.

Texkywyuii KoHmpop yCueBaeMOCTH 00ECIIEUMBAET OLICHWBAHUE XOJla OCBOCHHUS
qucuuIuinHbl «lIponeccel M anmapatbl XMMHAYECKOM TEXHOJIOTMU» W BKIIOYAET:
OTBETHI HA TEOPETUYECKUE BOIIPOCHI, PEIICHUE MPAKTHYECKUX 33]1a4 U BBIITOJIHCHHE
3aJJaHUl Ha TNPAKTHUYECKUX U J1a0OpaTOPHBIX 3aHATHUIX, CaMOCTOSITEIBHOE
BBIIIOJIHEHUE WHIMBHIYAIbHBIX JOMAIHUX 33JaHUl (HampuMep, PEeLIeHUE 3aa) ¢
OTYETOM (3aLUTON) B yCTAHOBJIEHHBIN CPOK.

Pe3ynpTaThl pabOThI CTyAEHTa KOHTPOJIUPYIOTCS MPEMOJABATEIEM U YUUTHIBAIOTCS
IIPU aTTECTAalMM CTyIeHTa. [Ipr 3TOM MpOBOAATCS: TECTUPOBAHUE, IKCIIPECC-OIPOC
HA CEMMHAPCKUX 3aHATHUX, IPOBEPKA MUCbMEHHBIX paboT

5.1.1. Bonpocel no memam oucyunaunwt «lIpoyeccol u annapamol Xumuueckou
NPOMBLUUIEHHOCHUY

Tema 1. I'vopocmamuka

1. Henpb, mpeaMer u 3aaun Kypca nporeccoB U annapaTtoB. [lonstue npouecca u
TE€XHOJIOTHH.

2. Kuaccudukanus OCHOBHBIX IIPOLIECCOB XMUMHYECKON TEXHOJOTHH (B
3aBHCHUMOCTH OT 3aKOHOB, ONPEAEISAIOIUX CKOPOCTh X MPOTEKaHUs; M0 CIOCO0y
OpraHM3alliy; B 3aBUCUMOCTH OT U3MEHEHUS TapaMeTpPOB BO BPEMEHN ).

3. NUneanu3upoBaHHbIE MOJENH CTPYKTYpPbI NOTOKOB. OONIME NPUHILIMIIBI aHAIN3a U
pacdeTra TpoIECCOB M ammapaTtoB. MaTepuanbHbI U DHEPreTHYECKUN OajlaHCHI.
4. JIBmKkyiasi cuia, CKOpOCTb U HHTEHCUBHOCTB npouecca. OCHOBHOE ypaBHEHUE
poI1iecca.

5. I'mppocratnka U npeaMmer ee u3ydeHus. [lOHATHE WIOeaATbHOM W pealbHOM
KUJKOCTH, UX cBoicTBa. KanenpHble 1 ynpyrue )xkuakoctu. @u3ndeckrue CBOMCTBa
KUJIKOCTEM.

6. Kimaccudukanust cuii, IeHCTBYIONUX B KUAKOCTH. [ HApOCTaTUYECKOE JaBICHHUE

Y €T0 CBOWCTBA, €AMHULIBI U3MepeHus B cucreme CH.
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7. Ilonatue abCOMOTHOTO, BHEIIHETO (aTMOC(HEPHOr0), U30BITOYHOTO AABICHUS U
BEJIMYMHBI Bakyyma. Du3nueckue M TEXHUYECKHE aTMOc(hepbl, COOTHOIICHUS
ME¥XKy pa3InYHbIMU €AUHULIAMH 1ABICHUSL.

8. OCHOBHOE ypaBHEHHE T'MAPOCTaTHKH, €0 T€OMETPUYECKas U IHEPreTUdYecKas
WHTEpIIpETALUs.

9. YpaBuenue [lackans. JlaBieHne Ha THO U CTEHKY COCY/Ia.

10. IIpakTrueckne MPUIOKEHUS OCHOBHOTO YPABHEHUS TMAPOCTATHUKU: MPUHIIUIL
COOOMIAONIMXCST  COCY/IOB, IMHEBMAaTHYECKUH U3MEpUTENTh YpOBHsA, pabdoTa
TUAPABINYECKOTO TIIpecca.

Tema 2. 'mapoanHamMuka

11. 'mapoanHaMuKa U IpeIMET €€ U3ydYeHUsl. BHYTpEHHsIs, BHEIIHSS U CMEIIIaHHAs
3agauu TuApoanHaMukh. [loHSATHE BA3KOCTHM, MTHOBEHHOW WU CPEHEN CKOPOCTH,
pacxoja )KHJIKOCTH, EAUHULIBI X u3Mepenus B cucreme CH. YpaBHeHus pacxona.
12. YpaBHeHHE HEPA3PHIBHOCTH (CIUIOIIHOCTH ) TIOTOKA.

13. OnsbiTel PeliHONbCA, PEKUMBI IBUKEHUS KUJIKOCTEW U UX XapaKTEPUCTHKA,
MOHSTUE SKBUBAJICHTHOTO IUAMETPA U €r0 pacyer.

14. ludpdepennmanbubie ypaBHEHUS ABUKEHUS UACAIBHOM KUAKOCTH JI.Dinepa.
15. YpaBuenue JI.bepHyniu nist uneanbHON KUJIKOCTH (BBIBOM), T€OMETPUUECCKUI
Y DHEPIreTUYECKUN CMBICII YJICHOB 3TOTO YPABHEHUS.

16. VYpaBuenue J[.bepHymnum s peanbHOM >KUIKOCTH, €ro Quinueckas u
r€OMETPUYECKAST UHTEPIPETALINH.

17. Wcnonv3oBanue ypaBHeHUs bepHymm s pacuera mpouecca HCTEUCHUS
KUJKOCTH U3 OTBEPCTHUS MPU MOCTOSHHOM YPOBHE 3aIIOJIHEHUS.

18. T'mapaBiaudeckue COMPOTHBICHUS B TpyOompoBoaax. IloHsTHEe MecTHOTO
CONPOTHUBJIEHUS, THUIBI MECTHBIX CONPOTHUBJIIEHUHM, pacyeT IMOTEeph Hamopa H
JIaBJICHUSI HA MECTHBIX COIPOTUBIICHUSIX.

19. PexxuMbl TpeHUS KUIKOCTEH W UX XapakTepucTuka. [loHsTne adcomoTHON U
OTHOCHUTEIBHOM IIEPOXOBATOCTH, IIAJIKOCTU TpyOoIipoBoia. Pacuer noreps Hamopa
Y JIaBJICHUS HA TPEHHUE.

Tema 3. Teopust mnoxooust

22



20. OcHOBBI TeOpUHU MOAOOHS, ee mpeumyinecTsa. Pu3nueckoe U MaTeMaTHIECKOe
MOJICJIMPOBAHUE. Y CIIOBUS U TEOPEMBI TIOJI00US.

21. T'eomeTpuueckoe, pusnyeckoe, BpeMeHHoe nojodue. [logobue HavyanbHBIX U
rpaHnyHblX  ycnoBud. [lonstue koad¢uiumenta momgoOHs, WHBAPUAHTOB,
CUMIUIEKCOB U KPUTEPUEB MO00US.

22. llomobue ruapoaMHamMuueckux mpoueccoB. O0pabotka ypaBHeHus: Hapbe-
Crokca MeroAoM aHanu3a pasMmepHocTteil. Kpurepum TruapoarnHaMHUeCKOro
noao0us. O6001IeHHOe KPUTEPUATIBHOE YPaBHECHHE.

Tema 4 Hacocbl

Knaccudukanus HacocoB. OCHOBHbIE MapaMeTpbl Hacoca: Iojaya, Harmop,
noTpebisiemast MomHocTh, KI1I.

24. Cxema HaCOCHOM YCTaHOBKH U €€ onrcanue. Hamop, co3naBaeMslii HACOCOM IS
IIPOEKTUPYEMON M JEHCTBYIOLIEH YCTaHOBKM. Pacuer Hamopa mo IOKa3aHUSAM
MaHOMETpPA U BAKyyMMETpa.

25. Pacyer mnpenenpHO IONMYCTUMOM BBICOTHI BCACBIBaHWsA Hacoca. fBieHue
KaBuTauu. Bei6op Hacoca.

26. IlocnenmoBatenbHOE U MapajlieIbHOE BKJIOUEHHE HacocoB. CrocoObl
PEryIMpOBAaHMS OJAYH HACOCOB.

27. YCTpoONCTBO M MPUHIMI JACHCTBUS IIEHTPOOESKHOTO HACOCA, XaPAKTEPUCTUKU
Hacoca NpH TMOCTOSSTHHOM 4Hciie 000poToB. OmnpezeneHue padoueld TOUKU MpH
paboTe Hacoca Ha TpyOoIpoBo. PopMyIibl MPONOPLHUOHATBHOCTH.

28. OceBble, BUXPEBBIE W IIECTEPEHYATHIE HACOCHI. YCTPOMCTBO W NPUHLMII
neuctsus. llpenMmylecTsa U HEAOCTATKH.

29. TlopmiHeBble HACOCHI: KiacCU(UKAIMS, YCTPOMCTBO, MPUHIUI JCHCTBUS,
oOnacTh npuMmeHenus. ['papuk nogayu.

Tema 5 Buewinue 3a0auu 2u0poounamurku

[{enu mpouecca pa3aeneHuss HEOJHOPOIHBIX CUCTEM. BbIOOp METOZ0B pa3eneHus.

Knaccuduxanuys MeTo10B pa3faeieHus HEOJHOPOIHBIX CUCTEM.
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32. MarepuanbHpiii Oamanc mporiecca paszaeineHus. CTECHEHHOE OCaKICHUE.
33. ®usnuecKkre OCHOBBI Pa3ACIICHUS HEOMHOPOAHBIX CUCTEM IO/ IEVCTBUEM CHIIBI
TSOKECTU. PeXUMBI OCaXKICHUS U UX XapaKTEPUCTHUKA.

34. OcaxaeHue dYacTULl MOJ JEWCTBHEM CHJIbI TSDKECTH. Pacyer CKopocTH
OCAXKJICHUS YaCTHI] B JIIOOOM pexume, HepocTaTok Merona. @opmyna CTokca.

35. Meron Jlsmenko. [uarpamma Jlsmenko. Ilopsaok pacdeta CKOpPOCTH
OCaKJeHUs 1o auarpamme JISAmmeHko.

36. CymHocTthb nporecca orcranBanusi. CxeMa npoiiecca OTCTauBaHUs Ha IIpUMEpPe
IIPOCTOTO OTCTOMHUKA-CTYCTUTENA. PacueTr OTCTOMHUKA-CTyCTUTEIIA.

37. Knaccudukanus OTCTOMHUKOB. Y CTPOMCTBO U MPUHIUIT PAOOTHI OTCTOHHUKOB:
C HaKJIOHHBIMHU NIEPErOPOJIKAMHU, C TPEOKOBOM MEIIAIKOM.

38. Knaccudukanus OTCTOWHUKOB. Y CTPOMCTBO U MPHUHIMI PabOThl OTCTOMHHUKA
JUISL pa3/iesICHUs] SMYJIbCHIA.

39. Ouuncrka ra3zoB. YCTpOMCTBO U MPUHLUI PaOOTHI MbLIEOCAAUTEILHON KaMephl.
Pacuet nputeocaiuTeNnbHON KaMephl.

40. duznyeckass CyIIHOCTh MOKPOW OYHCTKHM Ta30B. CHocoOBI OCYIIECTBICHUS
KOHTaKTa 3alblJIEHHOTO ra3a € JKHAKOCTbIO. YCTPONCTBO M NPUHIMUI padOThI
CKpyOOepa Bentypu.
41. YcTpoiCTBO U MPUHIUIT PabOTHI MOJOTO M HacaJo4HOro CKpyO0OepoB. Pacuer
anmnapaToB MOKPOM OYMCTKH ra3oB.

42. duznyeckue OCHOBHI (UIBTpOBaHUS (MOHATHUS: (PUIbTPATa, OCAIKA; THIIBI
(GUIBTPYIOIIUX MEPErOpoJIOK U TpeOOBaHUs, MNPEAbIBISEMbIE K HHUM; THIIbI
00pa3yIoLUXCsl OCAIKOB; BUIbI (PUILTPOBAHUS U UX XapPAKTEPUCTHKA).

43. TlpunmunuanpHas cxema GuabTpoBanus. Krnaccubukarus GuibTpoB.
JIBrkyiast cuiia (GUIbTPOBaHUS M CIIOCOOBI €€ CO3aHusl.

44. JuddepennmanpHoe ypaBHeHue ¢GuiabTpoBanus. DOu3udyeckuid CMBICI
BXOJISIIIIMX B HETO BEJIMYUH.

45. VYpaBHeHue QUIBTPOBAHUS MPHU TMOCTOSHHOM JBIKYIIEH cuiie mpouecca
(BBIBON).

46. YpaBHeHHE (QUIBTPOBAaHUS MPHU TMOCTOSIHHOW CKOPOCTH mMpouecca (BBIBOJ).
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VYpaBHeHue ¢GuIBTPOBAHMS TIPU TMOCTOSIHHBIX IEpemnaje MaBICHUS W CKOPOCTU
nporecca (BBIBON).
47. DOKCIEpUMEHTAIBHOE ONPEACIEHUS KOHCTAHT C)KMMAeMbIX  OCAJKOB.
OnpeneneHue nNoKas3aress CXUMaeMOCTH.

48. Knaccudukaiuss KOHCTPYKIHMH (QUIBTPOB. YCTPOWCTBO M MPUHIUIT pabOThHI
HYTY — QUIbTPA, XapaKTEPUCTUKA CTAAUM MpoIiecca.

49. Korctpykunu GuiIbTPOB 711 OYMCTKH TA30BBIX CUCTEM. Y CTPONCTBO M TIPUHITHIT
paboThl pyKaBHOTO (DHIIBTpA.

50. Pacuer QunbTpoB. Pacuer mnepuoAMYECKH JEHUCTBYIOIIMX (DHIBTPOB.
VY CcTpOolCTBO M MPUHIMI pabOThl BEPTUKAIBLHOTO JIUCTOBOIO (PUIIBTPA.

51. Pacuet HenpephIBHO AEHCTBYIONINX (GDUIBTPOB. Y CTPOUCTBO U IPUHITUI PAOOTHI
O0apabaHHOrO BakyyM-(puibTpa.

52. @wusnyeckwe OCHOBBI  JJIEKTPOOYMCTKM Ta3oB. CymHOCTh MeTona
EKTpOOCAKACHUA. DPOpMBI  DIEKTPOLOB UIA  CO3JaHUS  HEOAHOPOIHOTO
AIEKTPUYECKOTO TOJIA.

53. CkopocTh snekTpoocaxaeHusi. Pacder snexkTpodumibTpa. YCTPONCTBO H
NPUHIUI pabOThl TPYOUATOro 3AEKTPOPUIBTPA.

54. TlpuHmun pasaeneHus HEOJAHOPOJIHBIX CHCTEM B  SJIEKTPOPUIBTPAX.
YCeTpoiicTBO ¥ IPUHITUT paOOTHI IMJIACTUHYATOTO IEKTPOPUIBTPA.

55. Pa3nenenue HEOJHOPOJHBIX CUCTEM IMOJ JACHCTBHEM IEHTPOOESKHON CHIIBL.
CKOpOCTb OCKIEHUS MO IEHCTBUEM LIEHTPOOEIKHOMN CHIIBI.

56. OmpeneneHre CKOPOCTH IEHTPOOSKHOTO OCAXKISHUS NPU JaMHUHAPHOM
pexume. Dakrop pazaenenus. OnpeneneHue CKOpOCTH HEHTPOOEKHOTO OCAKICHUS
o meroxy JlsameHko.

57. KoHcTpykumu mnpocTeiiiero u OartapeitHoro mnukioHoB. IlpeumyiiecTBa u
HEJIOCTATKH LIMKJIOHOB. PacdeT NUMKIOHOB.

58. LentpudyrupoBanue. Knaccudukamus uentpudyr. daktop pasaencHus.
[Tpunun paboTel OTCTOMHBIX LeHTpudyr. IlpuBeaure cxemy H ONUIIUTE

KOHCTPYKITUIO MTOABECHON OTCTOMHOM EHTPUDYTH.
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59. lentpudyrupoBanue. Ilpuniun paboThl QUIBTPYIOIIUX LEHTPUPYT.
[IpuBenuTe cxemMy W ONMUIIUTE KOHCTPYKUMIO (UIBTPYIOIIEH LEHTpUPyru ¢
MyJIbCUPYIOIIUM MOPIIHEM.
60. IlpuBemuTe cxeMy W OIHUINUTE KOHCTPYKIUIO HMEHTPU(PYTH CO ITHEKOBBIM
YCTPOMCTBOM ISl BBITPY3KH ocajika. Pacuer neHTpudyr.

61. Ilpumenenue mnpouecca HEHTPUPYTUPOBAHUS ISl pa3/eICHUS SMYIbCUH.
[IpuBeauTe cXeMy ¥ OMUILIKATE NPUHIUI paOOThI TAPENIBHYATOTO CEMapaTopa.

62. [lepememmBanue B xxuakux cpenax. Llenu npouecca nepemernmBanus. CriocoOsbl
nepememrBanus. MHTEHCMBHOCTD U 3(()EKTUBHOCTH IIpoLiecca.

63. Mexannueckoe nepememmBanue. Knaccudukanusa memanok. KoHcTpykumu
MEXaHMYECKUX MEIIAJIOK, UX XapaKTEPUCTHUKA.

64. IlHeBMaTHuecKkoe M LUPKYISLHOHHOE MepeMemmBanue. [lepememmBanne B
TpyOOIPOBOIAX.

65. OnpezenieHre MOIIIHOCTH, 3aTpayuBaeMol Ha niepeMeniiBanue. PacueT padboueit
MOIITHOCTH MEXaHWYECKOW Memanku (C BbIBOJOM). PacueT myCKOBOM MOIIHOCTHU
MeIaJKU. PacyeT MOIIHOCTH IBUTATENS.

66. OCHOBHOE KpUTEpPUAIIBHOEC YpAaBHEHUE TMpOIEcCCa MEPEMEIINBAHUS €
MOAU(PUIIUPOBAHHBIMU ~ KPUTEPHUSAMHU  MOJ00UsS. Pexumbl  mepemMenmBaHusl.
OrnpeneneHne KOHCTAaHT KPUTEPUATILHOTO YPaBHEHHS.

67. IlpyHuun nceBAOOKM¥OKEHHS. JJOCTOMHCTBA U HEAOCTATKU KUITALIETO CIOS.
O6nactu npuMeHeHus. TUIBI 3epHUCTHIX CIIOEB.

68. Pa3HOBUIHOCTH IICEBA00KIDKKEHHOTO CIIO.

69. OCHOBHBIEC XaPAKTEPUCTUKH TICEBIO0KUKEHHOTO CIIOSI.

70. KpuBbie MCEBIOOKIKKEHUSA. PacueT KpUTUYECKUX W ONTHUMAIbHOU pabodeit
CKOPOCTEH.

71. OCHOBHBIE KOHCTPYKIMH amnmnapaToB C IICEBIOOKHKEHHBIM clioeM. Pacuer
anmnapaToB C MCEBAOOKMKKEHHBIM CIIOEM.

Tema 6. Tennoewvie npoueccol

1. Tpu ciocoba mepeHoca TerioThl. PU3ndecKre OCHOBHI TETUIONIEPEIayH,

OCHOBHBIC ITOHATHA 1 OIIPCACIICHNA. TennoBkie OaTaHCHI.
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2.Ilepenaua TemIOTHI TEIIONPOBOIHOCTHIO. 3aKkoH Dypbe. Koaddurment
TEIUIOMPOBOAHOCTH, €r0 (PU3UUECKUI CMBICI, PA3MEPHOCTb.

3. luddepenunanbpHoe ypaBHEHHE TerIonpoBogHocTH. KoaddunmueHt
TEMIIEPaTypPOIPOBOJHOCTH, €r0 (PUINYECKUI CMBICH, PA3MEPHOCTD.

4.YpaBHEHUS TEIIONPOBOJHOCTH IIOCKON U IIMJIMHJIPUYECKON CTEHOK.
5.YpaBHEHUS TEIUIONPOBOJHOCTH TNIOCKOW MHOTOCIIOWHOM U LIUJIMHAPUYECKOU
MHOT'OCJIOWHOW CTEHOK.

6.TemnoBoe uznyuenue. 3akon Credana-bonbiimana, 3akoH Kupxroda.
OmnpeneneHue KOJUYeCcTBa TEIUIOTH TPU B3aMMHOM H3JIYYEHUHU JIBYX TBEPJbIX TEIL.
7.KoHBEKTUBHBIN Tem1000MeH. 3akoH Temtootnauu Hetotona. Koadduument
TEIJIOOTAA4H, €ro (PU3NYECKUN CMBICI, pa3MepHOCTh. OT Kakux (GaKTOPOB 3aBUCHUT
KO3 (PUIIMEHT TEII00TIauH.

8. luddepennmansHoe ypaBHEHHE KOHBEKTUBHOTO TEIIJIOOOMEHA.

9.TemnnoBoe nogodue. OCHOBHBIE KPUTEPUU TTOA00US U UX (PUINUECKUN CMBICIT.
O0001IeHHOE KpUTEPUATILHOE YPaBHEHUE.

10.TermnmooTnaya rnpy KOHACHCAIIUU NTAPOB U KUIIEHUU KUJKOCTEH.
11.Termonepeaaya Kak CIOKHBINA BUJ TEINIOOOMEHA. Y paBHEHUE TEIJIONEPEIayu.
Koaddumuent remnonepenayu, ero Gu3nuecKuii CMbICI, pa3MEPHOCTh U PacyeT.
12.B3anMHbIe HalpaBiIeHUs ABMKEHUS TeIUIOHOCUTENel. OnpeaeineHue cpeaHen
JBIDKYIIEH CUJIBI TIpoliecca TeIIonepeiaun Mpy pa3InuHbIX B3aUMHBIX
HaIIPaBJICHUSX TEMJIOHOCUTEIIEH.

13.Knaccuduxanus ternaooOMeHHbIX anmnapaTtoB. KoxyxorpyOuaTsie
TeII000MEHHUKHU. Pa3HOBUIHOCTH KOHCTPYKIIMH, 00JIaCTU MPUMEHEHUS.

14 Knaccudukaius TernaooOMeHHbIX amnmapaToB. CriupayibHble, TUIACTUHYATHIE,
OpOCHUTENbHbIE TEII00OMEHHUKH. O01acTH MPUMEHEHHS.

15.HarpeBatorue areHTsl 1 ClIocOObl HarpeBaHUSI.

16.0Oxnaxx1aronye areHThl, CIoCOObl OXJIaXKICHUS U KOHACHCAIINH.

Tema 7. MaccooOMeHHbIE POLECCHI

1. Knaccupukanus MaccooOMeHHbIX mporeccoB. OCHOBHBIE TOHATUS U

onpezenenusi. CnocoObl BbIpaKEHUs] COCTaBOB (a3.
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2.PaBHoBecue mexnay ¢azamu. Jlunus paBHoBecus. IlpaBuno ¢az. 3akon ['enpu.
3akoH Payus.
3.MarepuanbHblii  OamaHc ~ MaccOOOMEHHOro  ammapara (Ha  mpumMepe
MPOTUBOTOYHOTO abcopOepa). YpaBHeHWe pabouedt smHMH. HampaBieHue
Maccomnepeiayu U IBMXKYIasi Cujla MacCOOOMEHHOTO MpoIiecca.
4 MonexymsipHass nuddysus. Ilepeiit 1 BTopoit 3akonHbl Puka. Koadduiument
MOJICKYJIIpHON muddy3un, ero (Ppu3ndecKuid CMBICT B OT KakuxX (aKTOPOB OH
3aBUCHT.
5.Maccootnaua. YpaBuenue maccootaaun. Koagduiment Mmaccootnaum.
6.YpaBHenue Macconepenaun. Kospduuuent macconepenaun. [loustue ¢gpazoBbix
COIPOTHUBIICHUU.
7.YpaBHEHME MaccoIepelaun Npyu NEPEMEHHOM ABIKYILEHW cuie mpoiecca. Pacuer
CpEIHEro 3HaueHHUs ABWXKYIIEH CUibl mpolecca Macconepeaauu. Yucino eauHui
nepeHoca.
8.Ilogobue muddysnonnbix nponeccoB. Kputepun nuddysmonHoro mnoaodwus.
O060011eHHOE KpUTEpUATTFHOE YPaBHEHNE KOHBEKTUBHOTO MacCOOOMEHA.
9.M300paxkeHue mpolecca HENpepblBHOW pekTudukanuu Ha Y-X guarpamme.
[TocTpoenue pabounx JUHUH, OMpeaeIeHUE TEOPETUUECKOTO U JEHCTBUTEIHLHOTO
quclia Tapesiok.
Kpurepuu (popMmupoBaHusi OLEHOK YCTHOI'O ONPOCA

VYCTHBIN ompoc SBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yd4eTa 3HAHHMUI
oOyudaromerocss mno aucuuiuinHe «lIpomeccel W anmapaThl  XUMHYECKOM
TEXHOJIOTHIY. Pa3BEPHYTHI OTBET CTYACHTA JIOJDKEH MPEACTABISATH COOOM CBSI3HOE,
JIOTHYECKH TOCIE0BaTEIbHOE COOOIIEHOUEe Ha JaHHYI0 TeMy, MOKa3blBaTh €ro
YMEHUE TPUMEHSATH ONPEICICHUS.

B pesynbraTe ycTHOro ompoca 3HaHUs OOy4alolIErocs OLICHWBAIOTCS I10
CHEAYIOIIEN 1IKaJIe:

8 0aanoB (3a 0gHY KOHTPOJIbHYIO TOUKY) CTAaBUTCS, €CITU 00YyYaIOIIHICs:

- IIOJIHO U3J1aracrt H3y‘—ICHHBII>i MaTcpuail, 1acT NPaBUIbHOC OIIPCACIICHUC ITOHATUAM

Kypca
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- M3J1araeT MaTepuall ocieI0BaTEIbHO U MIPABUIILHO
- oOHapyXHBaeT MOHMMaHUE MaTepuaja, MOXET OOOCHOBATH CBOU CYXKJCHUS,
MPUMEHUTH 3HAHUSI HA NPAKTUKE, TPUBECTH HEOOXOIUMBIE PUMEPHI
7 6aJUI0B CTaBUTCS, €CIU OOYYAIOIIMIACS JAaeT OTBET, YAOBICTBOPSIOIUN TEM XKe
TpeOOBaHMAM, YTO M Ui Oaia 8, HO JomyckaeT 1-2 omuOKH, KOTOpPhIE CaM Ke
UCIIPABIISIET, U 1-2 HEAOUETA B OCIIEIOBATEIIBHOCTH U3JI0KEHUS
5 0a/uoB cTaBuTCA, €ciid OOy4YarOIIMIICS OOHApYXKMBAa€T 3HAHWE U NOHMMAaHHE
OCHOBHBIX MOJIO)KEHUN JAHHOU TEMBI, HO:
- M3J1araeT MaTepral HEMOJIHO U JI0MYCKAaeT HETOYHOCTU B ONPEEICHUN HOHITHIA
- HE yMeeT JIOCTaTOYHO TIIyOOKO M J0Ka3aTeIbHO OOOCHOBATh CBOM CYXKIEHUS W
MIPUBECTH NPUMEPDI
- M3J1araeT MaTepual HEMoCIe10BaTEIbHO
0 6ayI0B CTaBUTCH, €CIIU 00yUaroUIMiicss OOHapyKUBAaeT HE3HaHUE OOJbIIEH YacTU
COOTBETCTBYIOLLIEIO pa3jiela H3y4aeMOoro marepuania, JOMyCKaeT OIIMOKU B
bopMyIMpOBKax
5.1.2. OnleHOYHbIE MATEPHUAJIBI VISl CAMOCTOATEILHOM Pad0oTHI 00y4aroerocs,
KOHTpoJiupyemble komnereHuuei I1K-16 (Tunosbie 3a1a4n)

[lepeuenb TUMOBBIX 3a/1a4 c(HOPMHUPOBAH B COOTBETCTBUU C TEMAMHU
JUCUUTUIMHBI U TEMATUKOW MPAKTUYECKUX 3aHATUU.

Tema: BHelIHHE M BHYTPEHHUE 3212494 THIPOAMHAMUKHA

1. Havitu ckopocth raza B XOJNOJWJIBHHMKE, COCTOSIIIEM W3  JBYX
KOHIICHTPUYECKUX CTANIBHBIX TpyO muamerpom 28x2 mm u 54x2 mm. a3
IPOXOJUT B MEKXTPYOHOM IPOCTPAHCTBE Mo AaBjieHueM 3kr/cm” mpu 0°C B
konuuecTBe 120 kr/4ac. IlnotHocTs rasa mpu H. y. 1,9 xr mM*

2. Onpenenutps pexuUM TEUYECHUS SKUIKOCTH B MEXKTPYOHOM IPOCTPAHCTBE
TermooOMeHHuka "Tpyba B TpyOe”. BHyTpenuuit muamerp 24x2 wmwm,
Hapy>kHui 55x2,5 MMm. MaccoBslii pacxoa xuakoctd 4000 kr/gac, BI3KOCTb
10~ Iac, mmotHOCTH 1200 KI/M°.

3. TennooOMeHHUK U3rOTOBJIEH U3 CTaIbHBIX TpyO AunameTpom 70x2,5 mm. 1o
TpyOaM IpOXOAUT Ta3 Moj aTMochepHbIM JaBlieHueM. Tpelyercss HalTH
HEO0OXOIUMBIN TruamMeTp TpyO Ipu paboTe ¢ TEM JKe ra30M, HO MO/ IaBJICHUEM
P.s6= 5 kr/cM?, eciu TpebyeTcs COXPaHUTh CKOPOCTh ra3a IpeXkKHeN IIPU TOM
K€ MacCOBOM pacxXojie ra3a u TOM K€ 4Hciie Tpyo.

4. Hacoc mepekaumBaeT *HAKOCTh INIOTHOCTBEIO 1200 kr/m® u3 pesepByapa c
aTMoc(epHBbIM JaBICHUEM B ammapar, JaBJICHHE B KOTOPOM COCTABISET 2
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10.

11.

12.

Mna. Beicota momsema 10 M. O6miee COnpOTHBICHHE BCACHIBAIOIIEH U
HarHeTarenbHOUW nuHUA 40 M. OnpenenuTs MOJHBIM HANop, pa3BUBAEMBII
nacocoM. (1 atm = 1 kr/m*=10° I1a

Hacoc nepexaunBaet )XuaKOCTh INIOTHOCTHIO 1200 Kr/m° B konmuectse 4,0 M3/
MUH. MaHOMETp Ha HarHeTatelbHOM TPYOONpOBOJE MOKA3bIBAET JIABJICHUE
0,6 Mma, BakyyMeTp Ha BCachIBaIoIeM TpyOOIIPOBO/I€ MOKA3bIBAET JIaBJICHUE
50 Kna. PaccrossHue mno BepTHKadd MEXKAY MECTaMU IPUCOCTUHECHUS
MaHOMeTpa u Bakyymerpa 650 Mm. J[nameTp BcachIBarOIIEro TpyoonpoBoia
250 MM, HarHetaTenbHOTO — 200 MM. Kakoit Hamop pa3BUBaeT HACOC
[TopmHeBol Hacoc ABOMHOrO aeicteua mogaer 20 M’/ 9ac KUIKOCTH.
YacroTa Bpamenus Hacoca 60 06/ MuH, mTuameTp miyrxkepa 120 MM, tuameTp
mToka 25 MM, paauyc kpuBommna 150 mm. Onpenenuts kKo3(pdUIHEHT
M0/1a4X Hacoca.

Kakoe konmdecTBO BIaXHOTO ocaaka Oyaer coOpaHo Ha GUIbTpe B
pesynbraTe GunsTpoBanus 20 M’ CyCIIeH3UHM OTHOCHTENLHOM IIOTHOCTH 1,2,
conepaxkarieit 25 % (macc.) TBepaoi daszel. Bnaxxnocts ocanka 20 %.

B pesynbrare ¢puiabTpoBaHus BOAHOM CYCIIEH3UU ¢ cojiepskanureM 25% (macc)
TBepaoi dasel cobpano 20 m> GpunsTpara. Bnaxkuocts ocanka 20%. CKoiIbK0
MOJIYYEHO OCaJIKa, CYUTAsl Ha CYyXO€ BEUIECTBO

Tema: TemioBbie MPoLECChI

TpebyeTcst KOHACHCUPOBATH 2,5 T/4ac HACKHIIIIEHHOTO Mapa STUJI0OBOTO CIUPTa
npu 76 °C. OxnaxaeHue mpou3BOAUTCS BOAOW, HarpeBaemoil ot 15°C nmo
30°C. Koa(durueHT TennooTaauu s KOHIESHCUPYIOIIETOCs Mapa MpUHSTh
paBHbIM 800 BT/M?K, 11t Bogs! — 1000 BT/M?K.. Onpenenutes pacxoj BOJbI U
TpeOyemMyr0 TMOBEPXHOCTh TeriooOMeHa. TepMHYecKoe CONMPOTUBIICHUE
CTEHKH W 3arpsi3HCHU HE YYMUTHIBATh. YJIeJIbHAs TEIJIoTa KOHJECHCAIIUU
criupta 850 kmk/Kr TenmoemMkocTh BoJbl 4 KIxk/KreC

2500 kr/dac 3TWJIOBOTO crupTa HeoOXxoaumo oxyaxaats ot 80 mo 40 °C B
MIPOTUBOTOYHOM TETI0O0OMEHHUKE.. OXJIaxAeHUE MPOU3BOIUTCS TPOTOUYHOMN
BOJIOM ¢ HavyayibHOW Temmeparypou 12°C. Koneunas temmepaTrypa BOABI
25°C. Kospduument Termonepenaun 500 Br/M?K. CpemHion ABHKYLIYIO
CUJIy CUMTaTh Kak cpeaHee apudmermyeckoe. OmnpenesinuTh MOBEPXHOCTh
Terutoo6MeHHnKka. CKONBKO M® BOABI B 1 4Yac Hamo INPOIYyCKaTh Yepes
TeIu1000MeHHUK? TemmoeMKocTh BobI 4 KIk/KreC

Tema: MaccooOMeHHBIE POLECCHI

Boznayx atmocdepnoro gasnenus npu temneparype 30°C HachIeH BOASHBIM
napom. OnpeaenuTs NapiUalIbHOE JaBJICHUE BO3AyXa, OOBEMHBIN U
MaccoBbIi % Mapa B mapo-Bo3aylIHou cmecu. AtmochepHoe aaBiaeHue 760
MM PT cT [laBlieHHe HACHIIEHHOTO BOASHOIO Mapa MpHu 3TOH TeMmmepaTrype
35MM prT. CT.

OnpenenuTe Maccy MOINIONIAEMOr0 BOJOW YTJIEKUCIOrO Tra3a W3 ra3oBOi
cMecu. B ckpy6ep mocrymaer 3000 M3 / uac ra3oBoii cMecH ITpU JaBICHUM 2
kr/cm? u remneparype 20°C. HauanbHoe conepkanue yriekucioro raza 30%
00., koneunoe — 0,5% 06. I[I10THOCTh YIIeKUcIoro ra3a npy H.y. 1,976 kr/m?
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13.  Onpenenuts TEOPETUYECKM MUHUMAIIBHBIM PacxoJl MHOTJIOTUTENS c
MOJICKYJIsIpHOM Maccor 250 KI/KMOJIb, HEOOXOIUMBIM JISI TIOJHOTO
n3Bnedenns 1000 m3/gac (ycmoBust paboune) aMMHMaka U3 ra30BOM CMeECH,
copepxkamen 25% ammuaka. Temmneparypa mnpoumecca  20°C. Cwmech
noguuHsieTcs: 3akoHy Payns. JlaBieHue HacChIIIEHHOTO Mapa aMMHakKa Mpu
20°C 8 kr/cm?

Memoouueckue pexomenoayuu no peuwieHuIo 3a0ay

[locne 03HaKOMIIEHUS C TEMOM JIEKIIMH, CTYAEHT PELIacT IPUMEPHI U 3a1a4H,
3aKpeIUIsisl CBOM 3HAHUA MO TeMe. /|1l yCIenHoro 3aKkperieHus: MaTepraa CTyIeHT
JOJDKEH HAY4YMThCS MOJIb30BaThCSl COOPHUKOM NMPUMEPOB U 3a1ad [3], B KOTOpOM
UMEIOTCS:

- OCHOBHBIE (DOPMYIIBI JJI PACUETOB,

- HOMOTPaMMBbI U AUarpaMMbl, 3HAUUTEIBHO 00JIEr4aroye pacyeThl MO CI0KHBIM
dbopmymnam,

- Tabmuupl € HEOOXOAMMBIMU ISl pacyeToB CBOMCTBAMU XMMHMUYECKUX
COEJIMHEHUI B Ta30BOM, )KUJIKOU U TBEpAOH popme,

- OCHOBHBIE IIapaMETPbl PA3JIMYHBIX allllapaToOB, NPUMEHAEMBIX B XMMHYECKON
TEXHOJIOTUU.

B 3aBucumocTu ot paszzaena AUCUUIUIMHBI U TOATOTOBICHHOCTH CTY/IEHTOB
MO>KHO HMCIIOJIb30BaTh JBA MyTH:
- JaBaTh OIpEAENIEHHOE KOJUYECTBO 3aJad JJsi CaMOCTOSITEJBHOIO pEeIlIeHus,
paBHBIX 1O TPYAHOCTH, a OIEHKY CTaBUTh 3a KOJHYECTBO pPEIICHHBIX 32
OIpEJIENICHHOE BpeMs 3a/1ay.
- - BBIJABaTh 3aJaHUS C 3aJayaMd Pa3HOW TPYIHOCTH U OLIEHKY CTaBUTh 3a
TPYAHOCTbH PELICHHOM 3aJa4Hu.

[To pe3ynbraTaM caMOCTOSITEILHOTO PEIICHUS 3a/1a4 CIEAYET BBICTABISATH 110
Ka)KIOMY 3aHSITHIO OLICHKY.

Kpumepuu popmuposanun oueHox no 3a0anuam Ona camoCmoamenbHou
paodomwvt cmyoenma (munoewvle 3a0a4u):

«omauynoy (6 6amIoB) - 00yJaroNMiics moka3an riyOoKre 3HaHUS MaTepHralia
TI0 TOCTABJICHHBIM BOMPOCaM, TPAMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYpUPOBAT U
JeTanu3upoBasl HHPOpMaLMio, u30eras MPOCTOr0 MOBTOPEHUS HH(OpMaIuu U3

TeKcTa, MH(pOpMaLKA MPEACTaBIIEHA B TepepadoTaHHOM Bujie. CBOOOIHO UCTIOIB3YET
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Heo0XxoauMbIe (hOPMYJITBI IPU PELLICHUH 3a7ay;

«xopouwioy (5 6aIJI0B) - 00yUarOMIUKCS TBEPAO 3HACT MaTepuall, TPAMOTHO €T0
U3JIaraeT, He JOMYyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B MpOIIecce PEIeHuUs 3a/1a4;

«yoosnemsopumenvroy (3 6aia) - o0y4JaroIuiicss UMEET 3HAaHUSI OCHOBHOTO
MaTepuaia 1Mo MOCTaBJICHHBIM BOIPOCaM, HO HE YCBOWJI €ro JeTaliel, MOMmycKaeT
OTJIEJIbHbIE HETOYHOCTH MPH PEIICHUH 3a/1a4;

«HeyooenemeopumenvHo» (MeHee 2 0amioB) — OOy4YarOIIMKCA JOIYCKaeT
rpyOble OIMOKHU B OTBETE HA MTOCTABIIEHHBIE BOIIPOCKHI U MIPH PEIICHUHU 33124
5.2. Ouenounvie mamepuanvt 01 pyOeHcHO20 KOHMPOJA.

Pybesicnotit  Kommponws  OCyUIeCTBISIeTcs 1o 0Oojee WIM  MEHee
CaMOCTOSITEJIbHBIM pa3jielaM — Y4YeOHBIM MOAYJSIM Kypca M TPOBOJUTCS IO
OKOHYaHWHM W3Y4YCHHUs] MaTepuaja MOAYJIsl B 3apaHee YCTAaHOBJICHHOE BpPEMH.
PyOexHbIil KOHTPOJIb MPOBOJIUTCS C LENbIO OIpPENEICHUs KayecTBa YCBOCHHUS
MaTepuana y4yeOHOro MonyJsis B LieJoM. B TedyeHue cemecTpa NMpOBOIUTCS mpu
MaKux KOHMpPOIbHBIX MEPONPUAMUS NO 2PAPUKY.

B kauectBe popm pyOeKHOTO KOHTPOJISI MOXKHO UCHOJIb30BAaTh TECTUPOBAHUE
(MMCbMEHHOE WM KOMIBIOTEPHOE), MPOBEICHUE KOJUIOKBHYMa MIJIM KOHTPOJIBHBIX
paboT. BeimonHsemMble paboThl TOJKHBI XPAaHUTHCS Ha Kadenpe B TEYCHUH y4eOHOTO
roja u mno TpeOOBAaHUIO MPEAOCTABIATHCS B YTNpaBieHUE KOHTposs kadectBa. Ha
pyOeXHBIE KOHTPOJIBHBIE MEPOIPHITHS PEKOMEHAYETCS BBIHOCHTH  BEChH
IporpaMMHBIN MaTepHuall (Bce pa3zelibl) N0 AUCHUILIIHE.

5.2.1. Ouenounvie mamepuanvl 0,11 KOHMPOAbHOU Padomul: (KOHMPOJIUPYEMAas

Komnemenuus INK-16)

Tunoevie sapuanmol

Bapuant 1
1. T'unpocratuka. YpaBHeHue Dijiepa, OCHOBHOE YPABHEHUE TMAPOCTATUKU

2. ManomeTp Ha TpyOOIPOBO/IE, 3aMOTHEHHOM >KHJIKOCTHIO, TIOKA3bIBACT JABJICHUE
0,2 xr/cm?. Ha Kakyro BBICOTY HaJl TOUKOM IPUCOEIUHEHHS MAHOMETPA IO AHIUMETCS
B OTKPBITOM IILE30METPE KUAKOCTh, €CIIU ITa )KUAKOCT Boja (1 kr/cm? = 10° I1a)

Bapuanr 2
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1. 'maponnnamuka. Ypasaenus Oinepa u HaBbe-Crokca

2. KuaKocTe OTHOCHUTENBHOM IIOTHOCTH 0,9 mOCTymaeTr caMOTEKOM M3 HAIlOPHOTO
0aka, B KOTOPOM MOJIEPKUBACTCS aTMOC(EepHOE JaBJICHNE, B PEaKIIMOHHBIN anmapar.
Jasnenue B anmapare 0,5 kr/cm? o mMaHoMerpy. Ha Kakoii BBICOTE JOJDKEH OBITH
YPOBEHbB KUJKOCTH B HAIIOPHOM Oake, 4ToObI CKOPOCTh JKUJKOCTH B TpyOe Obuia 1,5
m/cek. Harop, Tepsiemblit Ha TpEeHHE U MECTHBIE COTIPOTUBIICHHS, PaBEH 3 M

Bapuanrt 3
1. I'mapoarHaMuKa B3BEIIEHHOTO €05 AUCIIEPCHOTO MaTepraiia

2. Onpenenuts KpuTepuii Pelinonbaca s yactun auamMeTpoM 5x107° m (50Mkm),

OCQXIAIOIIMXCS B Ta30X0/1€ KBAJAPATHOTO CEYEHHUS JJIMHOM 16 M 1 BBICOTOM 2 M ITpU

nuHelHoM ckopocty raza 0,5 m/cek. Bsaskocts rasza 5x107° Ia ¢, mmoTHOCTS rasa |
3

KI/M

Bapuanr 4
1. TemoBsie mporecchl. KpurepuaibHoe ypaBHEHHE TEIIOBOro mojobus. Pacuer
koa(dpuIMeHTa TEeII00TAaYN

2. 2000 xr/gac OyTunoBoro cnupta HeobOxoaumo oxjaxaate or 90°C mo 50°C B
INPOTHBOTOYHOM  TEIIOOOMEHHMKE MOBEPXHOCTBIO 6 M2, OxjaxkiaeHue
MPOU3BOAUTCS MNPOTOYHOM BOJOM C HAYaJbHOM TEMIEpPaTypou 15°C.
Koa¢pduuuenr rertonepenaun B reruiooomennuke 300 BT/M?K. At, cuuTath Kak
cpenHio apupmetndeckyro. Ckoabko M>/ 4ac BOABI HAlO IPONYCKAaTh Yepes3

terioo6mMeHHuK. TermoemkocTs Boasl 4x10 ° mx/kr°C, 6yranona . 3x103 mx/xr°C.
1 Kmx/m? yac = 0,277 BT/ M°

Bapuanr 5
1. Tennonepenaya. OcHOBHOE ypaBHEHHME Teronepenadd. CpemHss IBUKYIIas
cHIa

2. TemnooOMEHHHMK W3TOTOBJICH M3 CTAlbHBIX TpyO amamerpom 70x2,5 mwm. Ilo
TpyOaM TPOXOAWT Ta3 oA arMoc(epHbIM JaBieHHEM. TpeOyercs HaWTu
HEOOXOMMMBIN AuaMeTp TPYO mpu paboTe C TeM ke ra30M, HO MO/ 1aBlieHueM P,;5=
5 kr/cM?, eciti TpeOYETCs COXPAHUThL CKOPOCTD I'a3a IPEXKHEH ITPU TOM XKE MACCOBOM
pacxoJie ra3a U TOM ke 4uciie Tpyo

Bapuanr 6

1. Maccoobmennsie mpoueccel. OCHOBHOE ypaBHEHHE Maccoriepenaun. Pabouas
JIMHUSL Macconepeiayu
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2. Bo3znyx atmocdeproro aaieHus npu temmneparype 30°C HaChIEeH BOISHBIM
napom. OmnpeaenuTs napiuuaibHOE JaBJIeHUE BO3yXa, 00bEMHBIH U MacCOBBIA %o
napa B mapo-BO3AYIIHON cMecu. ATMocdepHoe aaBienue 760 mm pt ¢t JlaBieHue
HACBIIIEHHOTO BOASHOIO Napa Mpy 3TOW TeMIIepaTrype 35MM pT. CT.

Kpumepuu ¢opmuposanus oueHok no KoHMPOIbHbIM MOUKAM (KOHMPObHbIE
paoomur)

(8 OaoB) - cTaBUTCS 3a palOTY, BBIMOJHEHHYIO MOJHOCTHIO O€3 OLIMOOK U
HEJOYETOB;  OOy4arouuiicss  JIEMOHCTPUPYET  3HAHUE  TEOPETUYECKOTO U
MPAKTUYECKOTO MaTepuaa 1o TeMe npaktudeckout paboTsl, pemeno 100% 3anay;

(7 6anoB) — craBUTCSA 32 pabOTY, BHIIOJHEHHYIO OJHOCTHIO, HO TPH HAJIMYUH B HEU
He OoJiee 0JHOM HerpyOoil OMMOKKU M OJIHOTO HEJoYeTa, He 0oJiee TPEX HEJ0UYETOB.
OOyJarommiicss JAEMOHCTPUPYET 3HAHWE TEOPETHUECKOTO W IPAKTHICCKOTO
MaTepuraia 1Mo TeMe MPaKTHIECKOW padoThI, TOMYyCKas He3HAYNTEIIbHBIC HETOYHOCTH
MIpH pelIeHUH 3a1a4, perieHo 70% 3anay;

(6 6amioB) — cTaBUTCA 32 pabOTY, €CIM OaKaIaBp MPABUIHHO BBIOIHWII HE MeHee 2/3
BCel padOThI WK JOMYCTHII HE OoJiee OJJHOM TpyOOoit OIMMOKHU U ABYX HEIOYETOB, HE
OoJsiee o1HOM rpyOOi 1 0JTHOM HerpyOoit oMOKH, He O0siee TpeX HErpyObIX OIMIHMOOK,
ofHOM HerpyOoil. OOywaronuiicss 3aTpydHSETCS C TNPABWIBHOM  OLIGHKOU
MPEIOKEHHOM 3a/1auu, JaeT HEMOJIHBIN OTBET, pelieHo 55% 3anay
(MeHee 4 6a/UI0B) — CTaBUTCS 3a pabOTY, €CIIM YUCIIO OIIMOOK U HEJ0YETOB MPEBBICUIIO
HOPMY JJIsSi OLIEHKHM 3 WM TPaBWIBHO BBIIOJHEHO MeHee 2/3 Bceld paloThI.

OOyuaromumiics TaeT HEBEPHYIO OIICHKY CUTYaIwu, pemieHo menee 50 % 3amau.
5.2.2. OuneHouHble MaTepuabl: THIIOBBIE TECTOBBIE 3aJaHHUsI TI0 TUCIIUTINHE

Jlns TecTHpoOBaHUsI COCTaBJICHBI TECTOBBIC 3ajaHUsI, KOTOPhIC BKJIFOYEHHI B
KOHTPOJIMPYIOIIYIO TMpOrpaMMy, CO3JaHHYI0 Ha ©0a3e aJanTUBHOM Cpenbl
tectupoBanus (ACT). ACT (apanTuBHas cpelia TECTUPOBAHUSI) B HACTOSAIEE BPEMS

mupoko BHeapsietcs LlenTtpom TectupoBanusi npu DenepanbHOM ATEHCTBE
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obOpazoBanust P®. Imerorcs akThl caaud — TNPUEMKHA AaTTECTAI[MOHHBIX
MIEJarOTMYECKUX U3MEPUTENBHBIX MATEPUAIIOB JJIsI KOMIIBIOTEPHOT'O TECTUPOBAHUS
no nucnuruimHe «lIponecchl U anmapaTbl XUMAYECKONH TEXHOJIOTUN»

IHonublii nepeyeHs TecTOBLIX 3a1aHuil npeacrasied B UXUBb OPO
5.2.2. O6pa3ubl TeCTOBbIX 3aJaHNil (KOHTpoJnpyeMmasi komnerennus [1K-16)

1. 3anummre HOMep ### U3 TaONUIIbI, COOTBETCTBYIOIIMI 3HaUeHUIO V, B

ypasaenun V, =(nd’/6 )n

00BEM YacTHIl B CJIO€ 3ePHUCTOI0 MaTepuasa

JUAMCTP 4aCTUILl 3CPHUCTOIO MaTCpualia

YUCJIO YaCTUll 3CPHUCTOI'0 MaTCpualia

CMOUYCHHAs MOBCPXHOCTb 3CPHUCTOIO MaTCpHraia

CBO60,I[HI>II>1 00BeM IIOp WJIM KaHaJIOB 3CPHUCTOI'O MaTCpHrajia

IMOPUCTOCTD CJI0A 3CPHUCTOI'O MaTCpualia

CBOOO/IHBIN 00BEM HOp MM KaHauoB pu V = 1 m>

R N | | A W N =

00BeM 3CPHUCTOI'O MaTcpualia

+:1

2. DKBUBAJICHTHBIN JUAMETP OMpeaensercs rno hopmyse

-1 dwe = V/F;
-1 dws =3 V/F
-idws =2V /F
+:dys =4 V/F
3. B ypaBHeHHAX
Wo dosPo W D d;e  p, @ wds po
Re = ~———eeeeee D ommmmm mmmmee - = Re, ------ ; Tne Re, = ———-——----
u & l1-¢ pu l- ¢ U

3HAYEHUIO & COOTBETCTBYET HOMEp ### U3 TaOJIULIbI
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BSI3KOCTB JKHUJIKOM WJIM Ta30BOM CPEbI

AUaMETPp 4aCTULl 3CPHUCTOr0 MaTCpuaja

CKOPOCTb I'a3a HJIM )XUJIKOCTHU B KaHaJIaX CJIOS 3CPHUCTOI'O MaTCpHrajia

SKBHUBAJICHTHBIN ANaMCTP 4aCTHUI]

KOX((UIIMEHT, YIUTHIBAIOIINI 3aBUCUMOCTD dsxs 9ACTHUI] OT UX (HOPMBI

IIOPUCTOCTH CJI0s 3EPHUCTOr0 MaTepuajia

CKOPOCTHB Ira3da WM KUJKOCTHU, OTHCCCHHAA KO BCEMY CCUCHUIO CJIOA

R N N | R W N -

IJIOTHOCTD ra3a WIN KUJIKOCTH (Cpeibl)

+: 6

4. ITpu punbTpoBaHUU

Suah
B 5TOM ypaBHEHHH 3HAYEHHIO ¢ COOTBETCTBYET HOMEP U3 TaOJIUIIbI

BSI3KOCTh (pHIIbTpaTa 1
BBICOTA CJIOS] OCAJIKa 2
yKcyio nop Ha 1 M2 3
TJIOMIA/Ib MTOTIEPEYHOTO CeueHus (PUIbTpa 4
paanyc Kanuuisapa 5
nepena;s 1aBIeHui 6
BpeMs GUIbTpAlluU 7
KO3 (ULIMEHT KPUBU3HBI ITOP 8
+:8
Kpurepuu ouieHuBaHus1 pe3yabTATOB TECTUPOBAHMS
Ouenka
HEYJOBJICTBOPUTECIILHO | YOOBJIETBOPUTEIBHO | XOPOIIO OTJINYHO
0 6a/10B 3 danna 4 6anna 6 6ans10B
Menee 50 % | 50-70% mnpaBusibHO | 71-85% 86-100%
MIpaBUJIBHO BBITIOJTHEHHBIX MIpaBUJIBHO MIpaBUJIbHO
BBITTIOJTHEHHBIX 3aJIaHUM. BBITIOJITHEHHBIX | BBIITOJIHEHHBIX
3aJlaHUIl. 3aJaHuN. 3aJaHuM.

5.2.0uenounvie mamepuasnsl 0151 RPOMENHCYMOUHOU ammecmayuu.
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L]envro npomedrcymounvlx ammecmayui 10 JUCUUIUIMHE SBJIETCA OLIEHKA KaueCcTBa
OCBOCHMSI TUCIIUTITNHBI 00YYatOIIIUMHUCS.

[IpomexxyTouHast — aTTecTanusi  MOpeJHa3HauYeHa i OOBEKTUBHOTO
MOATBEPAKACHUS M OIECHUBAHUSA JOCTUTHYTHIX PE3yJbTaTOB OOyYEHHUS TMOCIe
3aBEpILICHUS U3YYeHHUS IUCHUIIIMHBI. OCyIIecTBISETCS B KOHIIE ceMecTpa u
MpeACTaBiIsIeT cOOOM WMTOTOBYIO OLIEHKY 3HaHMM mo auciurumne «lIIpouecchl u
anmnapaTthl XMMUYECKOW TEXHOJIOTUWY B BUJE MPOBEACHUS SK3aMEHa.
[IpomexxyTouHass arrecrauus MpPOBOAUTCA B mNUCbMeHHOW ¢opme. Ha

IPOMEKYTOUHYIO aTTECTALMIO OTBOAUTCS 27 OAIIOB

Bomnpocs! k 3k3ameny no kypcey «IIpoueccsl 1 annmapaTsl XMMUYECKOM
TeXHOJIOTHH.

1. Knaccudukanusi OCHOBHBIX MPOIECCOB XHWMHUYECKOW TEXHOJOTUU (B
3aBUCHMOCTH OT 3aKOHOB, OIPEIECISIONIMX CKOPOCTh MX NPOTEKAHHUS; IO
crioco0y opraHu3aluy; B 3aBUCUMOCTH OT H3MEHEHHs MapaMeTpoB BO
BPEMEHN).

2. Vneanu3upoBaHHbIE MOJEIU CTPYKTYphl MOTOKOB. OOUIMe NPUHIMIBI
aHaJlu3a M pacyera IPOLECCOB U  amnmaparoB. MarepuanbHblii U
AHEPreTUYECKUI OaJIaHCHI.

3. T'ugpocrtaTuka u npeaMmer ee u3ydeHus. [loHATHE HaeabHOW U peabHOU
JKUJIKOCTH, UX cBoMcTBa. KamenwsHble u yrpyrue xugakoctu. Ousznueckue
CBOMCTBA KUJIKOCTEH.

4. OCHOBHOE ypaBHEHHE THJIPOCTATHKH, Er0 FTEOMETPUYECKAs U SHEPreTHYECKast
uHTeprnperanus. YpasHeHnue [lackansd. /[aBieHne Ha THO U CTEHKY COCY/a.

5. T'mppomuHamuka M TOpeaMET €€ W3ydeHUs. BHYTpeHHss, BHEWIHSSA U

CMEIIAaHHAs 3aJa4ydl TUAPOJUHAMUKHU. [loHATHE BSI3KOCTHM, MTHOBEHHOW U

CpPEIHEN CKOPOCTH, pacXxoaa )KUJIKOCTH, €IUHUIBI UX u3MepeHus B cucreme CH.

YpaBHEeHUs pacxona.

6. YpaBHeHUE HEPa3pbIBHOCTHU (CIUIOLIHOCTH) MOTOKA.

7. Auddepennmanbabie ypaBHEHUS IBIKCHUS UAcaIbHOM xxuakoctu JI.Ownepa.
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8. VYpaBuenuwe J[.bepHymaum qns  uaeanbHOM  KMAKOCTH  (BBIBOJ),
TEOMETPUYECKHUI U SHEPTreTUUECKUN CMBICI YWICHOB 3TOT0 YPABHEHUS

9. VYpaBuenue J[[.bepHymnu s peasbHOW >KUAKOCTH, €ro (Qu3MYeckas u
reoMeTpUYEeCcKasi UHTEPIpETaIUU.

10. I'mapaBnuueckure compoTuBIeHUs B TpyOompoBojax. [loHsiTue mMecTHOro
CONPOTHUBJIEHUS, THUIIBI MECTHBIX COIPOTUBIICHHUI, pacdyeT MOTEPh Halopa u
JIaBJICHUS] HA MECTHBIX COMPOTUBJICHUSIX.

11. OcHoBbl Teopuu mOAOOHMS, ee mpeumyinecrBa. Dusznueckoe u
MaTEeMaTUYeCKOe MOJICTMPOBAHUE. Y CIIOBUS U TEOPEMBI IOJOOHUS.

12. I'eomeTpuueckoe, puznueckoe, BpeMeHHoe nojodue. [logodue HavanbHBIX
U rpaHUYHbIX ycioBuil. [loHstHe kKoadduimenta moao0Ous, MHBAPUAHTOB,
CUMILIEKCOB U KPUTEPUEB TOI00MS.

13. [logobue runpoauHamMuueckux mnpoieccoB. ObpaboTka ypaBHeHus: HaBbe-
Crokca MeTrogom aHanu3a pazMepHocTed. Kpurepuu ruapoamHaMH4ecKOro
noaoOusi. O600IIEHHOE KPUTEPUATIBHOE YPaBHEHHUE.

14. Knaccudukanus HacocoB. OCHOBHBIE MapaMeTphl Hacoca: Mojiaya, Hamop,
notpednsiemas MomHocTh, KITJI.

15. Cxema HacoCHOM yCTaHOBKM U ee onucanue. Hanop, co3naBaeMblii HaCOCOM
Ul TPOEKTUPYEMOM M JIEUCTBYHOLIEW ycTaHOBKM. Pacuer Hamopa 1o
MOKa3aHUsIM MAaHOMETPA U BaKyyMMeTpa.

16. YcTpoicTBO U MPUHITUIT IEUCTBUS IIEHTPOOEIKHOTO HACOCA, XapaKTePUCTUKU
Hacoca IpHU MOCTOSHHOM yucie o00opoToB. OmnpezaeneHue padoueid TOUKUA MpU
paboTte Hacoca Ha TpyOornpoBoa. DopMyIibl MPOMOPIIMOHATBEHOCTH.

17. TlopmHeBbie HACOCHI: Kiaccu(UKaIs, YCTPOMCTBO, MPHUHIIUI JEHCTBUSA,
obnacTh npuMmeHenus. ['papuk nogayu.

18. T'mapomexanuueckue mporecchl. I[loHATHE HEOIHOPOIHONW CHCTEMBI.
Krnaccudukaiys HeOZHOPOTHBIX CHCTEM.

19. ®usnueckue OCHOBBI pa3/eieHUs HEOIHOPOJIHBIX CHUCTEM IO JIeHCTBUEM

CHJIBI TSDKECTU. PexkuMbl OCAKACHUA U UX XaPAKTCPUCTHUKA.
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20. OcaxneHue 4YacTHI] IMOJ JEWCTBHEM CHUJbI TshkecTu. Pacuer ckopoctu
OCAKJEHUS YaCTHUL] B JIIOOOM pexXUMeE, He1ocTaToK MeToa. Popmyna CTokca.
21. CymHocTte mponecca orctamBanus. (Cxema mporecca OTCTauBAaHUS Ha
IIpUMeEpE MPOCTOr0 OTCTOMHUKA-CTYCTUTENA. PacdueT OTCTOMHHKA-CTyCTUTENS.
22. Knaccudukanuss OTCTOMHUKOB. YCTPOMCTBO U MNPUHIUI  paOOTHI
OTCTOMHUKOB: C HAKJIOHHBIMHU NIEPETOPOJKAMH, C TPEOKOBOM MEIIAIKOM.

23. Owuuctka ra3oB. YCTPOHCTBO M MPHUHIMI pabOThl MbUICOCAAUTEIHHOM
Kamepsl. PacdeT nputeocaguTeIbHON KaMephl.

24. ®dusznyeckas CylHOCTh MOKPOM OUMCTKHU ra3oB. CriocoObl OCYIIECTBICHUS
KOHTaKTa 3albUIEHHOTO Ta3a C JKUJIKOCTBIO. YCTPOMCTBO M MPUHIMUI padOThI
ckpyOOepa Bentypu.

25. YcTpoiCTBO M MPUHIKUIT pa0OTHI IOJIOT0 U HACAI0YHOTr0 CKpyOOepoB. Pacuet
anmnaparoB MOKPOM OYMCTKH ra3oB.

26. ®u3nyeckue OCHOBbI (GUIBTPOBaHMS (MOHATHS: (QUIBTPATa, OCAJKA; TUIIBI
(GUIBTPYIOIUX MEPErOPOJIOK U TPeOOBaHUS, MPEABSBISIEMbIE K HUM; THIIbI
00pa3yoIKXCs 0CAAKOB; BUABI GUIBTPOBAHUS U UX XapaKTEPUCTUKA).

27. IlpunmunuanbHas cxema (uibTpoBanusa. Kiaccudukanus GuiabTpos.
JIBrkyimast cuiia GUIbTPOBAHUS M CIIOCOOBI €€ CO3aHusl.

28. VpaBHeHHE (PUIBTPOBAHUS TPHU MOCTOSHHOW ABUXKYIIEH CHIIE Tpoliecca
(BBIBOL).

29. Knaccudukarus KOHCTPYKIUNA GUIBTPOB. YCTPONUCTBO U MPUHIIUIT PAOOTHI
HYTY — QUIbTPA, XapaKTEePUCTUKA CTaAUM Mpoliecca.

30. KoHcTpykiun QuibTpOB aJii OYHUCTKH Ta30BbIX CHUCTEM. YCTPONCTBO U
MPUHITUT pabOThl PYKaBHOTO (QUIIBTpA.

31. ®usnyeckue OCHOBBI JJIEKTPOOUHUCTKM Tra3oB. CyIHOCTb METOHa
NEKTpoOoCcCaXaeHus. DOpMBI 3NEKTPOJOB I CO3JAHHUSI HEOJHOPOIAHOTO
AIIEKTPUYECKOTO MOJIS.

32.IlpuHuun  pasfaeneHuss HEOAHOPOAHBIX CHUCTEM B  AJIEKTPOPHUIbTpax.

YCcTpoicTBO M MPUHLIKIT Pa0OTHI MIIACTUHYATOTO 3JIEKTPOUIBTPA.
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33. Pa3nenenue HEOAHOPOIHBIX CUCTEM MOJ IEHCTBUEM IIEHTPOOEKHON CHIIBI.
CKOpOCTh OCAXKJICHUS IO ICUCTBUEM LICHTPOOEHKHOMN CHUJIBI.

34. OmnpeneneHue CKOPOCTH LEHTPOOEKHOTO OCAXKICHUS MPU JaMUHAPHOM
pexuMe. DakTop pas3neseHus

35. KoHcTpykuuu mpocTeiiiero u 6arapeiHoro nukiaoHoB. [Ipeumyiectsa u
HEJIOCTAaTKH [IUKIIOHOB. PacueT UKIOHOB.

36. Lentpudyrupoanue. Knaccupukanusa nentpudyr. daktop paszaencHus.
[Mpuniun paboTel oTcToMHBIX LeHTpudyr. [IpuBenure cxemy W OMNUILUTE
KOHCTPYKIUIO MOABECHON OTCTOMHON LIEHTPUDYTH.

37. llpumeHnenue mporuecca HEeHTPUGYTUpOBaHUS JIJIsL Pa3ICIICHUs] AMYJIbCUH.
[TpuBenuTe cxeMy U ONUIIKTE IPUHLUI pabOThI TAPEIHYATOTO CEmapaTopa.

38. IlepememmBanue B x’uAkux cpenax. Llenmn mponecca mepeMemnBaHus.
Crnioco0»b! nepemermnBanusi. IHTEHCHBHOCTH U 3()(hEKTUBHOCTH IpoIECca.

39. Mexanuueckoe nepememnBanue. Knaccudukanus memanok. Koncrpykiuu
MEXaHUYECKUX MEIIAIOK, UX XapaKTePUCTHKA.

40. OmnpenenieHre MOIIHOCTH, 3aTpauMBaeMoOl Ha MepemMelnnBaHue. Pacuer
paboueil MOITHOCTH MEXaHUYECKOW MeIaJku (C BhIBOJIOM). PacyeT myckoBoii
MOIIIHOCTY MEMIAJIKU. PacyeT MOIHOCTH JIBUraTesl.

41. OcHOBHOE KpUTEpHAIbHOE YypaBHEHHUE Mpoliecca MNEpPEMEIINBAHUS C
MOAM(PUIMPOBAHHBIMA KPUTEPUSAMH MOAO0OUA. PexXuMbl mnepeMenBanus.
OmnpeneneHne KOHCTAaHT KPUTEPUAIBHOTO YPABHEHUS.

42. IlpuHUUI NCEBAOOKUAKEHHS. JJOCTOMHCTBA M HEIOCTATKU KUIISIIIETO CIIOSI.
Oo6unactu mpuMeHeHus1. TUIbI 3epHUCTBIX CIIOEB.

43. OCHOBHBIE XapAKTEPUCTUKU TICEBJAO0KUKEHHOTO CIIOSI.

44. OCHOBHbIE KOHCTPYKIIMM aImapaToB C MCEBIO0XKUKECHHBIM clioeM. Pacuet
anmnaparoB € MCEBIO0KUKKEHHBIM CIIOEM.

45. Tpu cnocoba mepeHoca TerioThl. du3ndeckue OCHOBBI TEILIONEpEaayH,
OCHOBHbIE TTOHATHS U orpezesneHus. TernnoBbie 0agaHChl.

46. Ilepenaya TemaoThl TEIIONPOBOAHOCTHIO. 3akoH Dypne. Koadduument

TCIIOIIPOBOAHOCTH, €I'0 (1)I/ISI/I‘ICCKI/H>'I CMBICJI, Pa3MCPHOCTD.
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47. JnddepennuanbHoe ypaBHEHHE TeruIONpoBogHOCTH. Koaddumment
TEMIIEPaTypPOIPOBOJHOCTH, €r0 (PUINYECKUIA CMBICH, PA3MEPHOCTb.

48. KonBeKTHBHBIN Temio00MeH. 3akoH Terootaaud Hetorona. Koaddumument
TEIJIOOTAAYH, €ro (PU3MUECKH CMBICH, pa3MepHOCTh. OT Kakux (HaKTOpOB
3aBUCUT KOADDUIIMEHT TETIOOTJAUH.

49. nddepennmansHoe ypaBHEHHE KOHBEKTUBHOIO TEIJIOOOMEHA.

50. TemnoBoe momobue. OCHOBHBIE KPUTEPUU MOAOOMS W HUX (PUIUUECKHIA
cMbicil. O000IIEHHOE KpUTEpUATILHOE YpaBHEHHUE.

51. Termmootnaya npy KOHIAEHCAMU MTAPOB U KUIIEHUHN KUJIKOCTEM.

52. Temnmonepegaya Kak CJIOXHBIA BHJ  TEIUIOOOMEHa. YpaBHEHHUE
terionepenaun. Koaddunment Tteruionepenaun, ero (U3MYECKUN CMBICIH,
pPa3MEpHOCTh U pacyer.

53. BzaumHble HampaBieHUS JABWKEHHUS TeIuloHocuTene. Ornpeaenenue
CpellHel ABUXKYIIEH CHIIBI MPOIecca TeIUIONepelauu MPY pa3IMYHbIX B3aUMHBIX
HAIIPaBJICHUSAX TEMJIOHOCHUTEIIEH.

54. Knaccudpukanuss TermiooOMeHHBIX — ammapatoB.  KoxkyxoTpyOuaTbie
TEII000MEHHUKHU. Pa3HOBUIHOCTH KOHCTPYKIINH, 00JIaCTU MPUMEHEHUSI.

55. Knaccudukarus TemiooOMeHHbIX anmnapaTtoB. CriupalibHble, INIACTUHYATHIE,
OpOCHUTENbHBIE TEII000MEeHHUKH. O01aCcTH MPUMEHEHHUS.

56. HarpeBaroniye areHThbl ¥ ciocoObl HarpeBaHUsl.

57. Oxnaxaaronue areHTbl, CocOObl OXJIAXKICHHS U KOHICHCAIIUH.

58. Knaccudukaruss maccooOMeHHBIX TpolrieccoB. OCHOBHBIE TIOHATUS U
onpenenenus. CriocoObl BRIpaKEHUsI COCTaBOB (pa3s.

59. PaBHoBecue mexny daszamu. Jlunus paBHoBecus. [IpaBwmiio ¢a3. 3akoH
['enpu. 3akon Pays.

60. MarepuasbHblii OamaHc MaccoOOMEHHOTO armmaparta (Ha TpuMepe
IIPOTUBOTOYHOrO abcopOepa). YpaBHeHue pabouei nuHUU. HampaBieHne

Maccornepeaaun U ABMKyliasa CHulia MacCOOOMEHHOIO Imponccca.
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61. Monekymnspuas auddysus. [lepssoiii u BTopoii 3akonsl @uka. Koapdurment
MOJIEKYJIIpHON auddy3un, ero PU3NIecKuil CMBICT U OT KakuxX (PaKTOpoB OH
3aBUCHT.

62. Maccootnaua. YpaBaenue maccootnaun. Koaddunmuent maccoornaqu.

63. VYpasHenue wmacconepenaur. Koaddumuent wmacconepenaun. I[lonstue
(ha30BbIX COMPOTUBIICHUM.

64. YpaBHEHHE Maccolepeiaud Ipu MePpEeMEHHON JBIXKYIIEH CUJIe Mmpolecca.
Pacuer cpennero 3HaueHus IBHKYIIEH CHIIBI ITpoliecca Macconepenayn. Yucmio
eIMHUII TIEPEeHOCA.

65. ITonobue nuddy3nonnsix nporeccoB. Kpurepuu nudy3noHHOTO 10100u.
O000111eHHOE KPUTEPUATIBHOE YPaBHEHNE KOHBEKTUBHOI'O MaCCOOOMEHA.

Kpumepuu t[)opﬂmpoaanuﬂ OUEHOK no npomeofcymounoﬁ ammecmauuu.

«omauyno» (91 u Gonee OaIOB) — MOJIy4aroT OOydarouiuecs, KOTOphIE
CBOOOJHO OpPHEHTUPYIOTCSA B MaTepualie W OTBEYalOT 0e3 3aTpyIHCHUH.
OOGy4arontuiicsi CnocoOCH K BBITTOTHEHHUIO CJIOKHBIX 3aJJaHUM, ITOCTAHOBKE IIEJICH U
BbIOOpEe mMyTel uX peanu3anuu. PaboTra BBHITIONHEHAa MOJHOCTHIO 0€3 OHIMOOK,
peuero 100% 3anau;

«xopowo» (81-90 OamioB) — monydarT oOOydarmuecs, KOTOpbIe
OTHOCHTEJIHHO TOJTHO OPHEHTHPYIOTCS B MaTepuaje, OTBEUAOT 0e3 3aTpyIHCHUH,
JOMYCKAaIOT HE3HAYUTEIbHOE KOJIMYECTBO OIMOOK. OOyyaromuiicss cnocoOeH K
BBITIOJIHEHUIO CIIOXKHBIX 3a7aHuii. PaboTa BhINOIHEHA TTOJTHOCTHIO, HO UMEIOTCS HE
OoJiee 0JTHOM HETpyOOM OMMOKK U OJHOTO Heao4deTa, He Oojiee TpeX HEI0YETOB.
JlomyckaroTcss He3HAUYMTENIbHbIE HETOYHOCTH TpH pelieHuu 3anad, pemieHo 70%
3amad;

«yooenemeopumenvuo» (61-80 OamioB) — modydyaroT oOydaroluecs, y
KOTOPBIX HEIOCTATOYHO BHICOK YPOBEHB BIaJieHUSI MaTepuaioM. B mpoiiecce oTBeta
Ha JK3aMEHE JIOMYCKAIOTCS OMMOKH W 3aTPYAHEHUS MPU HU3JI0KEHUU MaTepuaa.
OOyuaromuiics TpaBUILHO BHITIOJHUI HE MeHee 2/3 Bcel paOoThI WIIH JOITYCTHIT HE
6omee oHOM Tpy00it OMMMOKY U ABYX HEJ0YETOB, HE O0Jiee OAHOU Tpy00il 1 OHOU

HerpyOoi ommbku, He Oosiee Tpex HerpyObIX OIMOOK, OJHOM HErpyOoil.
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OOyuaronuiics 3aTpyJHAETCS ¢ TPAaBUIIbHOW OLIEHKOW MPEAJIOAKEHHOM 3a/1auu, 1aeT
HETIOJIHBIN OTBET, peiieHo 55% 3anay;

«Heyooesiemeopumenbnoy (MeHee 61 Oamia) — MoaydarT 00ydaroIuecs,
KOTOpbI€ JOMYCKAIOT 3HAYMUTENbHbIE OMMOKKA. OOy4aromuiics HMEeT JHUIb
HAYaJIbHYI0 CTENEeHb OpUEHTAlluu B Marepuaine. B pabore uucio ommboOK u
HEJI0YETOB MPEBBICUIIO HOPMY JIJIsI OLICHKHU 3 WJIM MPaBUIILHO BBIIIOJHEHO MeHee 2/3
Bceil paboThl. OOyUaromuiicss JaeT HEBEPHYIO OLIEHKY CHUTYyallMH, PEIICHO MEHEe
50% 3anmau.

6. MeToanueckne MaTepuaibl, ONpeae/siionue Npoueaypbl OlleHUBAHUSA
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeJIbHOCTH

MakcumanbHas cymma (100 OamioB), HaOupaemas CTYIEHTOM TIO
JUCUUIUIMHE, BKIFOYAET ABE COCTABIISIIOLIME:
nepeéasa cocmaenanuian — OUEHKA PETYJISIPHOCTH, CBOEBPEMEHHOCTH U KayeCTBa
BBITIOJIHEHUS CTYJCHTOM Y4eOHOU pabOThl MO U3YyUYEHUIO NUCHIMILIMHBI B TEUCHHE
nepuoa U3y4eHus: TUCIUIUIMHBI (CeMeCTpa, UM HECKOIbKUX CEMECTPOB) (CyMMa —
He Oosiee 70 OamnoB). bamnibl, XxapakTepusyroliue YCIeBaeMOCTh CTYJEHTa IIO0
JVCLUUIUIMHE, HAOUPAIOTCS UM B TEUEHHE BCEro Inepuoja OOydeHHs 3a MU3ydeHUe
OTJICJLHBIX TEM U BBITIOJHEHUE OT/ICTHLHBIX BUIOB PalOOT.
émopaa cocmaenawwias — OLUEHKA 3HAaHMM CTyJIEeHTa IO pe3yJpTaTaM
IPOMEKYTOUHOU aTTectanuu (He 6osee 23-24 Ganios).

Kpurepuem orieHku ypoBHs c(HOPMUPOBAHHOCTH KOMIIETEHIIMN B paMKaxX y4eOHOU
nucuumuinHbl «[Iporecchl W anmapatbl XUMHUUYECKOW TEXHOJIOTMU» B 5 ceMecTpe
ABJISIETCS 3a4ET, B 6 CEMECTPE - IK3AMEH.

Ienvio npomesrrcymounvix ammecmayuii 10 JUCUUIIIMHE SBIISETCS OLICHKA

KadyeCTBa OCBOCHUA JUCIHHUIIIINHBI O6yLIaIOH_II/IMI/IC$I.

Kpumepuu OUECHKU Kauecmea oceoenun 0uCl(ul’lJlqul

Ouenka «omauunon— om 91 0o 100 6ann06 — TEOPETUUECKOE COJIEPKAHUE
Kypca OCBOCHO TOJTHOCTBIO, 0€3 TPOOEIOB, HEOOXOANMMBIC MPAKTUUECKUE HABBIKU

paboThI C OCBOEHHBIM MaTepHasioM chopMHUpoBaHbl. Bee mpenycMoTpeHHbIe
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nporpaMMoii 00ydeHus yueOHbIe 3a/1aHus BBIMOIHEHbI, KAYECTBO X BBITOTHEHHS
OLICHEHO YHMCIIOM 0aJlJIOB, OJIM3KUM K MakcuMaiabHOMY. Ha 3x3ameHe CTyIeHT
JEMOHCTPUPYET IIyOOKHEe 3HaAHUS IPElyCMOTPEHHOT0 ITPOrpaMMoil MaTepuana,
YMEET YETKO, JAKOHUYHO U JJOTUYECKHU MOCIIEIOBATEIBHO OTBEYATh Ha
MOCTABJICHHBIEC BOITPOCHI.

Ouenka «xopouto» — om 81 00 90 6an106 — TEOPETUUECKOE CONICPIKAHUE
Kypca OCBO€HO, HEOOXOIMMbIE MPAKTUYECKUE HABBIKH PabOThl CHOPMUPOBAHBI,
BBITIOJIHEHHBIE YUeOHBIE 3aJaHHs COJIEp KAaT He3HAUUTelIbHbIe omnOku. Ha
9K3aMEHE CTYJEHT JEMOHCTPUPYET TBEPJOE 3HAHUSI OCHOBHOTO (IIPOrPaMMHOTO)
MaTepHuana, yMeeT 4YeTKO, IPAMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEW OTBEYATh
Ha [MOCTaBJICHHBIE BOMPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeopeTUIECKOE
CoJiepKaHuE Kypca OCBOCHO HE MOJHOCThIO, HEOOXOUMbIE MMPAKTUYECKNUE HAaBBIKU
paboTbl chOpMHUPOBAHBI YACTUYHO, BHITIOJIHEHHBIE YUEOHBIC 3aJaHHs COJEpKaT
rpyosie ommOku. Ha sx3aMeHe CTyIeHT AEMOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOIO
MaTepuaia, OTBEThl COJAEPKAT HETOYHOCTH, C1ab0 apryMEHTHPOBAHbI, HApYIIEeHA
MOCJIEIOBATENBHOCTD U3JIOKEHUSI MaTepralia

Ouenka «neyooeiemeopumenbHo» — om 36 00 60 6annoe — TeOpeTUIECKOE
coJiep’KaHue Kypca He OCBOEHO, HEOOXOMMbIE MPAKTUUECKHUE HABBIKK pabOThl He
c(OpMHPOBaHbI, BHIIIOJIHEHHbIE Y4YEOHbIE 3aJaHUsl COJAEpKaT rpyOble OIIMOKH,
JOTIOJTHUTENIbHAST CaMOCTOSITeNIbHAsI paboTa HaJl MaTepuaIoM Kypca He IPUBEIET K
CYILIECTBEHHOMY TIOBBIIICHUIO KAayeCTBa BBHIMOJHEHUS Y4YeOHbIX 3amaHui. Ha
HK3aMEHE CTYACHT JAEMOHCTPUPYET HE3HAHNE 3HAUUTEIbHON YaCTH MPOrPaMMHOT0
MaTepuana, CyImeCTBEHHbIe OIMMOKM B OTBETaX HA BOMPOCH, HEYMEHUE

OPHUCHTHUPOBATLCA B MAaTCPUAJIC, HC3HAHNC OCHOBHBIX MOHSATUM JUCIHITIIUHBI.

Ta6auua 7. Pe3yabTaThl 0CBOCHHMS Y4eOHOM M CUUILIHHBI, OJJIeKALIHE

npoBepKe

OcHoeHble nokazamenu Buo ouenounozo
OUEeHKU Mamepuana,
pe3ynomamos 00yuenus obecneuugaruie2o

Pe3ynomamul 0o0yuenusn
(Kkomnemenyuu)
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¢opmuposanue

KOMnemeHyuu

MK-16: CIIOCOOHOCTH | 3Hamb:
IJIAHUPOBATH ¥ | ® OCHOBBI TEOPUHM TepeHoca | - LATIOBBIC
MPOBOUTH HU3HUCCKHE U | IMITYIIbCa, Tera u Maccpr;, | OHCHOTHRIC
XHMHYCCKUC ® OCHOBHBIE PUHIUIIBI MaTepHalibl U
SKCIICPUMCHTHI, MaTEMaTH4YECKOrO YCTHOTO H
MPOBOAUTH 0OPA0OTKY MX | onmcaHusl — MPOLECCOB M TTHCBMEHHOTO
PE3yIbTaTOB U OLICHUBATD | anmapaTtoB xumuyecknx | OHPOCa; THHOBLIC
HOTPCIIHOCTH, TEXHOJIOTHH, OCHOBHBIe | | CCTOBBIC 3a/1aHIA
BBIJIBUTaTh THUIOTE3bl W | IPUHIUIBI W METOJbI (eM. pasgen S)
YCTaHaBIMBATbh T'PAHUIBI | MOOETUPOBAHUS  XUMHUKO-
Hx INPUMEHEHMS, | TEXHOJOTHYSCKUX
HPUMCHATD MCTOJBI | IpOLIECCOB, BKJIIOYast
MaTeMaTHYECKOTO MaTeMaTHYECKOe u
aHaIn3a 1 | ¢hu3nyeckoe
MOZCINPOBaHNA MOJICJIMPOBAaHKE, B  T.4.
TCOPCTUICCKOI'O H | OCHOBBI TEOPUHU
OKCIIEPUMEHTAJILHOTO 0000IIIEHHBIX TIEPEMEHHBIX;
HCCIICIOBaHIA ® OCHOBHbBIC ¢uzuko-

XUMHYCCKUE u

TEPMOIMHAMHYCCKHEC

CBOMCTBA >KMJKOCTEH, ra3oB
U TBEPABIX TEJ, OCHOBHBIE
METObI UX ONPEHACTCHUS U
pacyéra;

® OCHOBHBIC YypaBHEHHUS W
3aKOHOMEPHOCTH
TUJPOCTATUKHU u
TUJIPOANHAMUKY KUIKOCTEN
U ra3oB; TCIUIOBBIX U
MacCOOOMEHHBIX TPOIIECCOB

® pPe3yJIbTaTHI perIeHus
OCHOBHBIX YpPaBHEHUU
TETIJIOBBIX u
MacCOOOMEHHBIX MPOIECCOB
IPUMEHUTEIIBHO K
NPUKIQIHBIM KX 3aJa49aM,
BKJTFOUAS MIPOLIECCHI
BbIIapUBaHusi, abcopOuuu,
IIPOCTOM  TEPETOHKU U
peKkTuduKanum,

MIpUMEHEHNE METOJIOB
TEOPUU  MOAOOUs  Tpu
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PCUICHUHU IMPUKIAJIHBIX
3ajJad4.

® OCHOBHBIC
3aKOHOMCPHOCTH IBUKCHUA

IBYX(a3HbIX u
MHOT0(a3HbIX MTOTOKOB;
® OCHOBBI TEOpUU
IIPOLIECCOB TEIUIONEpPEeHoca,
BKJIIOYAs IPOLIECCHI
nepeaadn TEIIOTHI
TEIJIONPOBOJAHOCTHIO u
KOHBEKTHUBHOI'O

TEIIO00OMEHa;

® [IPUHLMUIBI COCTABJICHUS
TEITOBBIX OaslaHCOB,

MCTOJAUKH pacqéTa CTaTHUKH
)51 KHMHCTHKH IIpOoLcCCOB
TCINIOIICPCHOCA, BKJIIO4as
paC‘—IéTBI ABWIKYIIUX CHII U

CKOPOCTH MIPOTECKAHUS
MIPOIIECCOB;

® YCTPOWCTBO M paboTy
OCHOBHBIX TUTIOBBIX
KOHCTPYKLIMI
TEMI000MEHHOM
amnmapaTyphl; OCHOBBI
ITPOCKTUPOBAHMUSI
TETI000MEHHOM
amnmapatypbl M CIOCOOBI
WHTEHCU(PUKAIIUU

IPOLIECCOB  TEIJIO00OMEHA;
XapaKTePUCTUKU OCHOBHBIX

IIPOMBIIIJICHHBIX
TEIJIOHOCUTEIICH
IPUMCHCHHUE METOJIOB
Teopun  mogodus  TpH
pelieHun PaKTHYECCKUX
3aJ1a4 TEeNJI000MeHa;

° OCHOBBI TEOPHH

IIPOLIECCOB MAacCOIepeHoca
B CHCTEMax CO CBOOOIHOM U
HETIOABUKHOU

MOBEPXHOCTHI0O  KOHTaKTa
¢da3, BKIIOYAS MPOIECCHI
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MacconepeHoca
MOJIEKYJIAPHOU 51
KOHBEKTUBHOU AudPy3ueii;
® OCHOBHBIE 33]]Ja4 CTATUKHU
MacCOOOMEHHBIX
MPOLIECCOB, BKJTFOYAst
TIPUHITUTIBI

COCTAaBJICHHUS
MaTepHaIbHBIX  OallaHCOB,
OCHOBHBIE 3aKOHBI U PACUET
MexdazHoTro
TEPMOJIMHAMHYECKOTO
paBHOBECHUS, IBIXKYIITUX CHIT
IPOLIECCOB;

® OCHOBHBIC 3amaydl U
METO/bl pacuéra KUHETHUKU
IPOLIECCOB MaccoIepeHoca,
BKJTIOUAS pacuéThbl
OCHOBHBIX  KHHETHUYECKHUX
II0Ka3aTeseu MpoLecCoB;

o NPUHITUITHATBHOE
YCTPOWCTBO
MacCOOOMEHHBIX
anmnaparos, OCHOBHBIC
METO/]IbI u
OPUHIUIBI UX TPOEKTHOTO
pacyéra; IIPUMEHEHNE
METONIOB  Mojo0us  mpu
pelieHu: MPAKTUYECKUX
3aaa4 MacCOOOMEHHBIX
IIPOIIECCOB;

o OCHOBHBIC METO/IbI
pacuéTa IuamMeTpa v BHICOTHI
KOJIOHHBIX MacCCOOOMEHHBIX
anmnaparos;

®  OCHOBHBIE  CHOCOOBI
ONTHMH3AMA W IyTH
TTOBBIIIICHUS

a3 pekTUBHOCTH
MaCcCOOOMEHHBIX MPOIIECCOB

Ymemon:

° ONPEAEHATH u
pacCUUTHIBATL  OCHOBHBIE
(bU3UKO-XUMHUYECKHUE u

- OIICHOYHBIC
MaTepUaIbl JAJIs
CaMOCTOSITEIIbHOM
paboThI (TUITOBHIE
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TEPMOJIMHAMHUYECKUE
CBOMCTBA JKHIKOCTEM WU
ra3osB;

° ONpEeACsATh u
paccuuThIBaTh
TUAPOIMHAMUYECKUE
XapaKTePUCTUKU JIBUKEHUS
JKMJKOCTEH M Ta30B;

®  [IPOBOAUTH  PACUETHI
OCHOBHBIX  XapaKTEPUCTHUK
Pa3IMYHBIX TETIOOOMEHHBIX
MIPOIIECCOB, BKJIIOYAs
TEIIOBEIC Harpy3Ku
TEII00OOMEHHBIX anmnapaTos,
JBIKYIIME CHJIBI TTPOIIECCOB
TEIIONEepeIayH,

K03 HUITUEHTOB
TEIUIOOTAa4M u
TeIIoNepeaauu;

® [IPOBOJINTH TEIUIOBOM U
KOHCTPYKTUBHBIA  PacyEThI
TETIIJI000MEHHHUKOB
pa3IMYHOTO  Ha3HAYCHWS,
MPOBOJIUTh UX TOBEPOUYHBIC
pacy€Thl;

° nmoaoupaTh
HOPMAaJTN30BAHHBIC
BapUAHTHI KOHCTPYKITUH

TEMJI000MEHHBIX anmnapaToB
JUTS PEIIEHUS MPAKTUIECKUX
3a]1a4 TEIJI000OMEHA;

® IPUMEHSTh
BBIUHCIUTEIbHYIO TEXHUKY

pIRIb: | BBIITIOJIHCHU L
IMPOCKTHBIX 3ajgad,
CBJ3aHHBIX C
IMPOCKTHUPOBAHUEM

arIrapaToB OJis1 IMPOBCACHUSA
XUMHUKO- TCXHOJIOTHYCCKUX

3aJ]a4uM); THUIOBBIC
TECTOBBIC 3aJaHMSI
(cM. pa3zaen 5)

IIPOLECCOB TEIIJIO- U

MacCCOIEpPEHOca

Bnaoemu:

¢ HaBbIkamy | - OLEHOIHBIC

IIPOCKTUPOBAHHUS MaTepuansI s
CaMOCTOSITCIIbHOMN
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TEII000MEHHOTO paboTHI (TUIIOBBIC
00Opy/IOBaHUs | almaparoB | 3a7]a4n); THIIOBHIC

TUTST TECTOBBIC 3aaHHS
IIPOBEICHUS (cM. pa3zaen 5)
MacCOOOMEHHBIX

IIPOIIECCOB;

e METOJaMU ONTHMU3AINU
PEKUMHO-TEXHOJOTMIESCKUX
apaMeTpoB IPOBECHUS
THITOBBIX XHMHKO-
TEXHOJIOTHYECKUX IPOLIECCOB
U pabOThl  XHMHYECKOIO
000pyTOBaHMSI.

Takum 00pa3oM, BBINOJTHEHUE THUIIOBBIX 3aJlaHUAW, MPEICTABICHHBIX B
pasznene 5 «OneHOYHBbIE MaTepuaibl JJs TEKYIIEro M pyOeKHOro KOHTPOJIS
YCIIEBAEMOCTH U NPOMEKYTOYHOM  aTTECTALIUU» MO3BOJIUT  OOECHEUUTh
dbopmupoBanue komrnerenunu [1K-16:

- CIOCOOHOCTh KPUTHUYECKH OLIEHWBATh H3BECTHHIE CHOCOOBI pELICHMS
TEXHOJIOTUYECKHX  BONPOCOB M  OOOCHOBBIBaTh  NPEAJIOKEHHS MO  HX
COBEPLIEHCTBOBAHUIO;

- CIOCOOHOCTH AHAJM3UPOBATH CIIOCOOBI pacueTa XUMHUUECKOH anmapaTypsl U

HCIIOJB30BATH INOJTYYCHHBIC 3HAHWA JI UX OIITUMHU3AUU.

7. Y4eOHO-MeTOoAHYecKOe o0ecnedeHne U CHUITHHbI
7.1. Ocnosnasn 1umepamypa

1. PacneyaTkyu KOHCIIEKTOB JIEKITUI
2. B.I'. Aiiamrreiin, M.K. 3axapos, I'.A. HocoB u ap.; Ilox pea. B.I'. AitHmiTelina.
OO0t Kypc MpOIIECCOB U alllapaToB XMMUUECKON TEXHOJIOTHHU: YueOHuK: B 2
kH. / M.: Jloroc; Bercmi. mk., 2003. Ku.1. 912 c.: un.
3. .B.I'. Aitamureitn, M.K. 3axapos, I'.A. HocoB u ap.; [Tox pen. B.I'. Alinmrelina.
OO0t Kypc poIIECCOB U allapaToB XUMUUECKON TEXHOJOTUHU: YueOHuk: B 2

kH. / M.: Jloroc; Beicii. mik., 2002. Ku.2. 872 c.: ui.
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4. Mycaesa 2.b., Mycaes 10.1., Kpamnn B.A. BHyTpenHue 3anaun
TUAPOANHAMUKHA. MeTOAMYeCKNe YKa3aHUs 10 BRITIOTHEHUIO TAOOPATOPHBIX
pabot. Hanpuuk, KbI'Y, 2015

5. MycaeBa 2.b., Mycaes [0.U., Kpamun B.A., Kazanuea @.K. [Ipoueccs u
anmnaparbl XUMHUYECKON TeXHOJIOTHH. MeToArnYecKue yKa3aHusl IO BHITOJHEHUIO
nabopaTtopHbix pabot. Hanbuuk, KBI'Y, 2015

6. [TaBnoB K.®., Pomankos IL.I"., HockoB A.A. IIpumepsl U 3aaa4u o Kypcy

IMpOLCCCOB U aIllIapaToB XUMHYECKOM TEXHOJIOIUH : yqe6. rmocobue s BY30B. —

W3n. 12-e crep./ nepened. ¢ uza. 1987. — M.: OO0 TUJ «Anssiaey, 2005. — 575 c.

7.2. /lononnumenvnaa tumepamypa

l. Kacatkun A.I'. OCHOBHBIE IPOLIECCHI M anmapaTbl XUMUYECKOW TEXHOJIOTUN
— M: Anpsnac, 2008
2. HeitHepckuii FO.M. OcHOBHBIE TMpolecchl M anmapaTbl XHUMUYECKOU
TexHoaoruu. M: Xumus, 1991
3. Kanekun B. C. Ilpoueccel u anmaparbl XHUMHUYECKOW TEXHOJIOTHH:
['MapomexaHnuecKe U TemIoBbie pouecchl: Yued. mocodue. B 2 u. — Omck: U3a-
Bo OMI'TY, 2006. U.1. - 212 c.
7.3. AHTEpHET-pecypChl

7.5. Hnmepnem-pecypcoi

[Ipu nzyuennn agucuuruinHel «IIporeccsl u anmaparsl XUMUYECKON
TEXHOJIOTUM» O0yYarouIecss o0ecnedeHbl JOCTYOM (yIaleHHbIA JOCTYI) K
pecypcam:

- oﬁmue un¢0pxnauuonub1e, CnpaeoUvUHble U noUucCKoeole:

CnpaBounas npaBoBas cuctema «Iapant». URL: http://www.garant.ru.
CnpaBounas npaBoBasi cucreMa «Koncynbrantllntoc». URL: http://www.

consultant.ru

IlepeyeHb TOTOBOPOB € YJIEKTPOHHO-O0HOJIHOTEYHBIMU CHCTEMAMH

YueOHbIi HanMeHoBaHMe TOKYMEHTA ¢ YKa3aHUEM Cpok neiicTBus
roj PEKBH3HTOB JOKYMEHTA
2018/2019 ®OI'BY «Poccuiickas rocynapcTBeHHas ot 04.07.18

oubmmoteka» (PI'B)
Jorosop Ne095/04/0104 ot 04.07.18
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2018/2019

Sciverse Scopus u3gatenbcTBa «Anb3eBup. Hayka n
TEXHOJIOTHI
PedepartuBHas u ananuTHueckas 6a3a JaHHBIX
Jorosop Ne 6/ ot 16.02.18r.

ot 16.02.18r.

2018/2019

HDB PODU Ha O0e3B03ME3HON OCHOBE

beccpouno

2018/2019

baza manueix Science Index (PUHLY)
HanmonansHast nHGOpMaMOHHO-aHATUTHYECKAST
cucreMa
000 «HOb»
Jorosop Ne SIO-741/2018 ot 05.03.2017

ot 05.03.2017

2018/2019

OBbC «KoHCyIbTaHT CTYJICHTa»
Y4eOHuKH, yaeOHBIE TTOCOOHSI, TT0 BCEM 00JIaCTIM
suanuii g BO u CIIO, a taxke MoHOrpaduu u
HayyHas IepuonKa
00O «Ilonurexpecype»

(r. Mocksa)

Jorosop Nel122CJ1/09-2018 ot 17.09.2018r.

ot 17.09.2018r.

2018/2019

00O «Aii [1lu Dp Menua»
(r. CaparoB)
JIuen3uonuslii noroBop Ne3514/18 ot
20.03.2018r.

ot 20.03.2018r.

2018/2019

00O «Ilonnpen cnpaBOYHUKN
Ha 0e3BO3ME3/IHOM OCHOBE

beccpouno

2018/2019

MexayHaposHas cuctema Oubarorpadpuueckux
ccbutok Crossref
Hudposas unenruduxanus oobexron (DOI)
HIT «<HOHUKOH»
JoroBop NeCRNA-714-18 ot 07.03.2018r.

ot 07.03.2018r.

2018/2019

CnpaBo4HO-UH(POPMAIIIOHHBIE CUCTEMBI
«Koncynbrant Ilmrocy, «I"apanT»

beccpouno

7.4. IIporpammHoe obecrieueHune

CUCTEMHBIE [TPOI'PAMMHEBIE CPEJICTBA: Microsoft Windows XP
[MPUKJIAAHBIE ITPOI'PAMMHBIE CPEJICTBA: Microsoft Office 2007 Pro

CIIEHMAJIMBUPOBAHHOE IIPOTPAMMHOE OBECIIEYEHHE:

Moodle,

SunRAV BookOffice Pro, SunRAV TestOfficePro, MathConnex

- TPCHUPOBOYHBIC 1 KOHTPOJIbHEIC TCCTHI IO KAXKJA0OMY pasacily,

DJIeKTPOHHBbIE Y4eOHbIE PeCypcChl:

- BUpTyajbHas JlabopaTopusi.
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IIpr mnpoBeneHMM 3aHATUM JIEKUMOHHOTO THIA, CEMUHAPCKUX 3aHATUU
UCTIOJIB3YETCS:

JUYEH3UOHHOE NPOZPAMMHOE 0DecneueHue:
-IIponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription) Ne V 2123829;
-AntuBupycHoe mnporpammHoe obOecneuenue Kaspersky Endpoint Security
Cranmaptabiii Russian Edition Ne nuniensunl7E0-180427-050836-287-197,
-AltLinux (Anbt OGpazoBanue 8) No AAA.0252.00;

C80000HO pacnpocmpansemole nPOZPaAmMul.
-Academic MarthCAD License - mMaTeMaTu4yeckoe MPOrpaMMHOE OOecreyeHue,
KOTOPOE MO3BOJISIET BHITIOJIHATH, AHATU3UPOBATH BAXKHEHIIINE MHKECHEPHBIE PACUEThI
1 OOMEHHMBATHCS MU,
-WinZip nns Windows - mporpaMm JiJIsi CKaTHs U pacliakoBKHU (HaiiioB;
-Adobe Reader ns Windows — niporpamma it utenusi PDF ¢aiinos;
-Far Manager - KOHCONbHBII (aNIOBBIA MEHEIKEP AJIs ONEPALMOHHBIX CHCTEM

cemerictBa Microsoft Windows.

7. 5. MeToanuecKue yYKa3aHUs 10 MPOBEICHUIO PAa3JINYHbIX Y4eOHbIX 3aHATHI
U IPYTUM BHJAM CAMOCTOAITEIbHOI PadoThI

Hcnonb30BaHue NHHOBAIIMOHHBIX METOA0B B Ipolecce NMpPenoJIaBaHusl.
[Tox MHHOBAIIMOHHBIMHU METOJAMH B BBICIIEM MNPOheCcCUOHATHLHOM 00pa30BaHUU
MMOHUMAIOTCS METO/IbI, OCHOBAHHBIE Ha UCTIOJIb30BAHUM COBPEMEHHBIX JOCTUKEHUN
HAayKW ¥ UH(POPMAIMOHHBIX TEXHOJOTHH B 0OpasoBaHuu. OHHM HAmpaBlICHHI Ha
MOBBIIIIEHWE KAauyecTBa MOJTOTOBKH IyTEM pPa3BUTHS y CTYAEHTOB TBOPYECKHUX
CIIOCOOHOCTEM W CaMOCTOSITEILHOCTH (METOJbI MPOOJEMHOTO U TPOEKTHBHOTO
OOy4YeHHsI, HCCIIEIOBATEILCKUE METO/IbI, TPEHUHTOBBIE (POPMBI U T.11.).

Hcnonb3oBaHne COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJIOTHH B yuyeOHOM

MpoHICCCeC MO3BOJIACT:
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-COYeTaTh BBICOKYIO AKOHOMUYECKYIO 3(PPEKTUBHOCTH W THUOKOCTh Y4eOHOTO
npolecca;
-IIUPOKO UCTOIB30BATh MHPOPMALIMOHHBIE PECYPCHI B yUeOHOM MPOIIECCE;
-CYIIECTBEHHO PAaCHIMPUTH BO3MOKHOCTH TPAIUIIMOHHBIX (POpM 00ydeHMS;
-TI03BOJISIET peaan30BaTh HOBbIE A PeKkTUBHBIE (HOPMBI OOYUCHUS.

PaGoTbl 10 BHEAPEHHUIO U UCIOJIb30BAHUIO COBPEMEHHBIX MHHOBAIIMOHHBIX
TEXHOJIOTHI 00y4eHHsI HAMU TIPOBOASITCS B HECKOJIBKUX HAIIPaBICHUAX:
- CO3JJaHME  COBPEMEHHOI0 YYEOHO-METOAMYECKOro obOecrneueHust y4eOHOTo
npolecca M COBEPIICHCTBOBAHME OpraHu3alMud y4eOHOro mpouecca IyTeM
BHEJIDEHUE HOBBIX TEXHOJIOTM OO0y4YeHHs, B TOM YHUCJIE JUCTAHLUHUOHHBIX
oOpazoBarenbHbIX TexHonorui (JOT);
- IPOrpaMMHO-TEXHUYECKOE 00ECIEUeHHE y4eOHOT0 MpoIecca ¢ UCII0Ib30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN 00yUeHUs

Haunnast ¢ 80X rof0B U 10 HACTOSIILIET0 BPEMEHHU, Ha Kadeape opraHu4ecKon
XUMUU BeAyTcsl paboThl 1O BHEAPEHUI0O B Y4EeOHBIH MpOLECC HOBBIX
uHGOpMallMOHHBIX TexHoyorud. [loutn mo Bcem KadenpalbHbIM JUCIUILIMHAM
co37aHbl 00yYaroLe-KOHTPOIUPYIOIIKE TPOTrPaMMBI.

B nocnennue ronpl npu co3iaHuu 00y4arolie-KOHTPOIUPYIOIIUX TPOrpaMM
HaMU HCTOJb3yeTcsi «KOHCTpYKTOp TECTOB», CO3MaHHBIA Ha 0a3e aganTUBHOMN
cpenbl TectupoBanus (ACT). ACT (aganTuBHas cpesia TECTUPOBAHUSA) B HACTOSIIIIEE
BpeMs1 UpPOKo BHenapsierca LlenTpom TectupoBanus npu PenepabHOM areHCTBE
obOpazoBaHnus PO.

Becb Matepuan TeopeTuueckor NoIIepKKU (KOHCTIEKThI JIEKIUN) 3aHOCUTCS
HAa MArHUTHBIA JHUCK M MPEACTABISAET CO00M 00ydJarolryro 4acTh pa3padOTaHHOMN
HaMU  OporpamMmbl.  Pa3paboTaHHble  TECTOBbIE  3aJaHUs  BKJIIOYEHBl B
KOHTPOJIUPYIOIIYI0 4acTh mnporpammbl (Konctpykrop TtecTtoB). C moMOIIbIO
MacTepa TeCTOBBIX 33JaHU, BCTPOEHHOT0 B KOHCTpyKTOp TecTOB, pazpaboTaHHbIE
HAaMU TECTOBBIC 3a/laHMsl ObUIM 3aHECEHbl B «HAKOMUTENb TECTOBBIX 3aJaHMi».
«HakomnuTenb TECTOBBIX 3a/1aHU» IPEICTABISIET CO00M 0a3y JaHHBIX CHEIHAIBHOMI

CTPYKTYpbI, UCIOIB3YEMOU ISl XpaHeHuss UHPopMalMi 0 GopMe U COJIEpKaHUH
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TECTOBBIX 3aJaHMi, TMapaMeTpax TIeHepalud TECTOB MU CIIOCOOOB OLIEHWBAHUS
pE3yNbTATOB TECTUPOBAHUS. «HAKOIUTEIb TECTOBBIX 3aJaHui». [ 'eHepaTop TECTOB,
BCTPOCHHBI B «MacTEp» TECTOBBIX 3aJaHMM, ONPENEISIET 3HaYEHUS [1apaMeTpoB,
Ha OCHOBE KOTOPBIX JUHAMHUYECKH, B IPOLECCE TECTUPOBAHUS, (POPMHUPYIOTCS
TECThl M3 TECTOBBIX 3amaHui, conepxkammxca B HT3. PaspabGoranusie Hamu
TECTOBbIE 3aJaHMsl 110 IUCLUUIUIMHE MO3BOJIIOT JOCTATOYHO OOBEKTUBHO OLICHUTH
3HAHMS CTYJEHTA.

B cootBetctBuu ¢ TpedoBanusimu @I'OC BIIO no HanpaBieHHIO TOATOTOBKU
peanu3anys KOMIETEHTHOIO MOAX0/1a MPEyCMaTPUBAET LIMPOKOE UCIIOIb30BaHNE
B YYEOHOM MpOLECCE AKTUBHBIX M HMHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATUI
(KOMITBIOTEPHBIX CUMYJISIIHHI, pa300p KOHKPETHBIX CUTYaIMi U T.11.) B COYETAHUU C
BHEAYIUTOPHON paboToOll ¢ wLeiabl0 (POPMHUPOBAHUS U pa3BUTHUA TpeOyeMBbIX
KOMIIETEHIIUNA 00y4Yaronuxcsl.

['1aBHBIM 3BEHOM AMAAKTUYECKOTO ITUKJIa OOYYCHUS TUCHUIUIMHE SIBIISCTCS
nekmus. E€ nenb — popMupoBaHUE y CTYJIGHTOB OPUECHTHPOBOYHOM OCHOBBI JIJISI
MOCJEAYIONIETO YCBOEHUS Marepuajia METOJO0M CaMOCTOSITEIbHON pabOoThI.
Conepxxanue  JIGKIIMM  JIOJDKHO ~ OTBEYATh  CICAYIOIIMM  JIUAAKTHYECKUM
TpeOOBAHUSIM:

- HW3J0XKEHWE MaTepuajga OT IPOCTOr0 K CIO0XHOMY, OT HW3BECTHOTO K
HEU3BECTHOMY;

- JIOTUYHOCTB, YETKOCTh U SICHOCTb B U3JI0KEHUU MaTepUaa;

- BO3MOXKHOCTb MPOOJEMHOT0 W3JI0KEHUS, NUCKYCCHUU, AUAIOra C IEJIbIo
AKTUBU3ALUU JESITEIBHOCTHU CTYACHTOB;

- OoImopa CMBICJIOBOM YacTH JICKIIMM HA IOJIMHHBIE (DaKThl, COOBITHS, SBIICHMS,
CTaTUCTUYCCKHUE JAHHBIC;

- TeCHas CBSI3b TEOPETHUUYECKUX IMOJIOKEHUM M BBIBOJIOB C MPAKTUKOU U OyyIieit
poheCCUOHATIBHON JIEITEILHOCTBIO CTY/IEHTOB.

N3yuenne kypca “IIpomeccel W anmapaTbl XUMHYECKOW TEXHOJOTHUU
MOCTPOCHO Ha TPHUHIMMAX Pa3yMHOW (opManu3alid M YIUIOTHEHUS Yy4eOHOM
uH(pOpMaIuU, YTO, €CTECTBEHHO, JIOJDKHO CIIOCOOCTBOBATH JIYUIIEMY YCBOCHHIO
COBPEMEHHOW TPAKTOBKH Y4E€OHOTO MaTepuara.

Ha mnepBeix nexmusax mno kypey «lIpomeccsl u ammapaTbl XHMUYECKOU

TCXHOJIOTNHU HGO6XOI[I/IMO AaTb OCHOBHBIC IIOHATHA, IMPUHOUIIBI IMPHUMCHCHUSA
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TEOpUU MOAO0OHS K pacueTaM XMMHUUECKOH anmapaTypbl, OObSICHUTbH CTYACHTaM, KaK
MOJIb30BATHCS JUarpaMMaMH U HOMOTpaMMaMH B COOpHHMKE IPUMEPOB U 3aj1ay.

[Ipexxne, yeM CTyIEHT MPOCIyIIaeT JEKIUI0, OH JOJDKeH MnpopaboTaTh
OCHOBHOM T€OPETUYECKHI MaTepHaJl IO TEME, KOTOPBIN MPEICTaBIEH B yUeOHHKAX
U pacrevarkax JEKI1il, 3aHECEHHbIX HA MATHUTHBIA HOCUTEb.

UreHue NeKUMNA MO JAHHOW NUCHMIUIMHE MPOBOAMUTCS C UCIOIb30BAaHUEM
MYJIbTUMEIUUHBIX TIpe3eHTanui. [Ipe3enranusi mo3BosieT NpenogaBaTeiao YeTKO
CTPYKTYpPUpPOBAaTh MaTepuaa JEKIHUH, HKOHOMHUTH BpEMs, 3aTpauyMBaeMoe Ha
pHCOBaHUE Ha JOCKE CXeM, Hamucanue (popMyn U APYTUX CIOKHBIX 0OBEKTOB, YTO
Ja€T BO3MOXKHOCTh YBEJIWYUTh 00BEM H3iaraeMoro marepuana. Kpome Toro,
IpEe3eHTalNs TO3BOJIIET OYEHb XOPOLIO WILIIOCTPUPOBATH JIEKIHUIO HE TOJBKO
CXEMaMHU U PUCYHKaMHU KOTOpBIE €CTh B Y4EOHOM MOCOOMH, HO U TOJHOLIBETHBIMU
¢ororpadusMu, pPUCYHKAMHM, M T.A. OJIEKTPOHHAs NPE3CHTALUs IO3BOJISET
0TOOpa3uTh (PU3HUECKHEe W XMMHUYECKHUE MPOIECChl B TUHAMHUKE, YTO TO3BOJISET
yIY4IIUTh BOCIpHsATHE MaTepuana. CTyAeHTaM MpeaoCTaBISETCS BO3MOXKHOCTD
KOIIMPOBAHUS NPE3EHTALUN J11 CAMOTIOATOTOBKH U MOJATOTOBKU K SK3aMEHY.

IIpu npoBegeHun J1a00PATOPHOrO NMPAKTHKYMa HEOOXOAMMO CO3/1aTh
YCIIOBUS 1151 MAKCUMAJIBHO CAMOCTOSATEIBLHOTO BBIMOJIHEHUS 1a00paTOPHBIX paboT.
[Toostomy Tpu  mpoBedeHUH  JTaOOPATOPHOTO  3aHATHUS  MPEIOJIaBaTEIIO
PEKOMEHyeTCs:

- TMIPOBECTH IKCIIPECC-0Npoc (YCTHO WM B TECTOBOM (hOpME) MO TEOPETUUECKOMY
MaTepHuaity, He0OOX0IMMOMY JIJisl BHITIOJIHEHUS pa0OTHI (C OLIEHKOM).

- TpPOBEPUTHh IIJIaHbl BBINOJHEHUS JIaDOPATOPHBIX pabOT, MOATOTOBJICHHbIE
CTYJICHTOM JIoMa (C OIIEHKOM).

- OLICHUTH PabOTy CTy/I€HTa B J1a0OPATOPUU U TOJTYYECHHBIC UM JIaHHbIC (OIIEHKA).

- IPOBEPUTH U BHICTABUTH OLIEHKY 3@ OTYET.

Jlrobass ~ nmabopatopHas ~ paboTa  JOMKHAa  BKIIOYATh  TIIYOOKYIO
CaMOCTOSITENIbHYIO MTPOPabOTKy TEOPETHUECKOr0 MarepHalia, U3ydeHHE METOAMK
MIPOBEJICHUS U TNIAHUPOBAHUE SKCIIEPUMEHTA, OCBOCHUE MU3MEPUTENBHBIX CPEJCTB,
00pabOTKy M HMHTEPHPETAIUI0 SKCIEPUMEHTAIBHBIX MaHHBIX. [IpM ATOM YacTh
paboT MOXKET HE HOCUTH OOSI3aTENIbHBIM XapaKTep, a BBIMOJIHATHCA B paMKax
CaMOCTOATENFHON PaboThl 1o Kypcy. B psa paboT 1enecooOpa3sHO BKIIOYHTH
pa3fenbl C JONOJHUTENbHBIMH 3JIEMEHTAMH HAYYHBIX HCCIEAOBAHUN, KOTOPHIC
noTpeOyroT YrIyOJeHHOW CaMOCTOSITEIbHOW MIPOpabOTKH  TEOPETHYECKOTO

Marcpualia.
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IIpn m3yuennn kypca «lIpomeccsl n anmaparsl XUMUYECKOW TEXHOJIOTHM)
CTyIEHT HE MOXET OIPAHUYMTBCA TOJIBKO PACCMOTPEHUEM TEOPETUUECKUX
BOIIPOCOB, a JOJDKEH CTPEMHTHCS AKTUBHO INPUMEHATH PAlMOHAIBHBIC NPHUEMBI
MOMCKa, 0TOOpa M UCIOIb30BaHMs MHPOPMAIIUU TIPU BHIOOPE ONTUMATBHBIX MyTEH
pelIeHUs MPAaKTUYECKUX 3aa4 [IPH BEIOOPE U pacyeTe anmaparypsl Ui IPOBEACHUS
XMUMHUYECKUX MpoueccoB. [103TOMy OCHOBHBIM YCIIOBHEM INIyOOKOrO H3Yy4YEHHs
Kypca, pa3BUTHs HAYYHOTO MBIIUICHUS W 3aKPEIUICHUS y CTYNEHTOB SIBIISIETCS
pelnieHue 3a1a4 Ha MPAKTUYECKUX 3aHATUAX. [Ipy penienuu 3a1ad CTyJeHT JOJDKEH
IIPOJIEMOHCTPUPOBATH, KAK MOYKHO IPUUTH K MPABWIBHOMY BBIBOAY, HCIOJIb3YS
TEOPETUYECKHE KOHUEMIUHU U (DaKThl, U3JI0KEHHBIE B TEOPETUUECKOM Kypce. Popma
IIPOBEAECHUS 3aHATUMN — IIPAKTUYECKUE 3aHATHUSA C PEIICHUEM 3aad4.

IIpu npoBeeHUM NMPAKTHYECKUX 3aHATHH cleayeT He MeHee | yaca U3 ABYyX
(50% BpemeHH) OTBOAMTH Ha CaMOCTOATENBHOE pelieHue 3aaad. [Ipakruueckue
3aHATHUSA LEIeCOo00pa3HO CTPOUTH CIEIYIOIUM 00pa3oM:

- BBOJIHA IpernoaasaTelis (Leau 3aHsATHs, OCHOBHBIE BOIIPOCHI, KOTOPBIE JOJIKHBI
OBITH PACCMOTPEHBI).

- OerbIii onpoc.

- peurenue 1-2 TUMOBBIX 3a7a4 Y JOCKH.

- CaMOCTOSITENIBHOE PELICHKE 3aa4.

- pa300p TUIOBBIX OIIMOOK MPH PElIeHUH (B KOHLIE TEKYIIETO 3aHATHS WU B Hayase
CJICTYIOIIIETO).

Jlns mpoBesieHUsI 3aHATUNA HEOOXOJAMMO MUMETh OOJBIION OaHK 3aJlaHuil U
3aady JJIg CaMOCTOSITENIbHOTO PpELIEHUsl, NPUYEeM 3THU 3aJaHHUsl MOTYT OBITh
nudGepeHIpPOBaHbI IO CTENEHU CIOKHOCTH.

[Tociie 03HaKOMIIEHHS ¢ TEMOM JIEKIIMH, CTYACHT pelIaeT IPUMEPHI U 3a/1a4H,
3aKperisisi CBOM 3HAHUS 10 TeMe. J{Jisl yCrenHoro 3aKperuieHusi MaTepraa CTyIeHT
JIOJKEH HAay4YHMThCS MOJIb30BAThCA COOPHMKOM MPHUMEPOB M 3a7ad [3], B KOTOpOM
UMEIOTCS:

- OCHOBHbIE (DOPMYJIBI IJI PACUETOB,

- HOMOTPaMMBbI U IMarpaMMbl, 3HAYUTENIbHO 00JIErYaronfe pacueThl MO CI0KHBIM
bopmynam,

- Tabmuupl € HEOOXOAMMBIMH JUISI pacyeToB CBOWCTBAMU XHMHYECKUX

COEIMHEHHI B ra30BOM, )KHJIKOU U TBepAoi popme,
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- OCHOBHBIC MapaMCTpbl PA3JIMYHBIX aIlllapaTOB, IMPHUMCHSICMBIX B XUMHUYECKOM
TCXHOJIOI'UH.

B 3aBrcuMoOCTH OT pazzena AMCUUILUIMHBI U OATOTOBIEHHOCTH CTYACHTOB
MO>KHO HCITOJI30BaTh JBA IIyTH:

- J1aBaTh OIPEIEIECHHOE KOJIMYECTBO 3a1ad U1 CaMOCTOSITEJIBHOIO PELICHMS,
PaBHBIX 10 TPYOHOCTH, a OILEHKY CTAaBUTh 3a KOJWUYECTBO pPELICHHBIX 32
OIIPEIEIICHHOE BpeMs 3a1a4.

- - BBLJABaTh 3aJIaHMs C 3aJa4aMM PAa3HOW TPYIHOCTHM U OLIEHKY CTaBUTh 3a
TPYIHOCTH PELICHHON 3a1a4H.

I1o pe3ynpTaTaM caMOCTOATENBHOTO PEMICHUS 3a1a4 CIEAYET BBICTABIATH 110
KOKJIOMY 3aHATHIO OLIeHKY. OneHka IpeIBapUTEIbHOM MOATOTOBKM CTYIEHTA K
MPAKTUYECKOMY 3aHSATHUI0O MOXKET OBITh CIHENAaHAa MYTEM SKCHPECC-TECTHUPOBAHUS
(TecToBbIE 3a/1aHUA 3aKPBITON (DOPMBI) B TeueHue 5, MakcuMyM - 10 MmunyT. Takum
00pa3oM, MpU UHTEHCUBHON pab0OTE MOKHO Ha KaXK10M 3aHITHH KaX/10My CTYIACHTY
ITIOCTAaBUTh IO KpaliHEN Mepe JIBE OLICHKHU.

[lo marepuasniaMm paszzgena 11€1€CO00pa3HO BbAABaTh CTYAEHTY JIOMalllHEe
3a/1aHUE U HA TIOCJIEHEM IIPAKTUYECKOM 3aHATUH 110 pa3leily IIOABECTH UTOTU €T0
u3ydeHus: (Hampumep, MPOBECTH KOHTPOJBHYIO padoTy), OOCYyIHTh OLEHKU
KQKJOTO CTYAECHTA, BbIAATh JONOJHUTENbHBIE 3aJaHUsl TEM CTYAECHTaM, KOTOpPbIE
XOTST MOBBICUTH OLICHKY 32 TEKYIYIO padoTy.

I[Ipy  opraHu3auuM  BHEAyAUTOPHOH  CAMOCTOSITEJIbHOW  padoThI
UCIIOJNIB3YIOTCS ClIeyIoIne €€ (OpMBI:

- BBINOJIHEHUE JIOMAIIHUX 3aJaHUil Pa3HOOOPA3HOro XapakTepa. ITO - pelleHue
3a]a4; Mo100p U U3yUEHHUE JIMTEPATYPHBIX HICTOYHUKOB; [TO100p WIITIOCTPATUBHOTO
Y OMMCATEIBbHOIO MaTepuajia Mo OTIAEIBHBIM pa3fenaM Kypca B ceTu MHTepHer.
BBITIOJTHEHNE WHIUBUAYAJIBHBIX 33/IaHUM, HATIPABJICHHBIX HA PA3BUTHUE Y CTYJAEHTOB
CaMOCTOATEJIBHOCTH M MHULMATUBBI. VTHAMBUyabHOE 3a/laHUE MOXKET MOJIy4aTh
KaK KaXKJblil CTYZICHT, TaK U YaCTh CTYJICHTOB I'PYIIIbI

Ha camocTosTensHyto paboTy CTYJEHTOB MO yuyeOHOMY IiaHy otBoautcs 101 yac,.

CamocTtosiTenbHast paboTa CTylA€HTa HOCHUT CHCTEMAaTHYECKUH  XapakTep.
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CamocTosiTenbHasi paboTa CTYAEHTOB, MPEAYCMOTPEHHAass Yy4eOHBIM IJIAHOM B
ooveMe =~ 50% o0mero KoJW4ecTBa 4YacoOB, COOTBETCTBYET Ooiiee TIIyOOKOMY
YCBOCHHUIO U3Y4aeMOro Kypca, popMHUpyeT HaBBIKM MCCIEA0BATENbCKON pabOTHI U
OPUEHTHPYET CTYJACHTOB Ha yMEHHE TPUMEHSATh TEOPETUYECKHE 3HAHUS Ha
IIPAaKTHKE.

3aaHus UIsl CaMOCTOSITENIBHON pabOThl COCTABIIEHBI 110 pa3[esiaM U TeMaM,
0 KOTOPBIM TpedyeTcsl AOMOJIHUTENBHO NpopadoTaTh W MNPOAHATU3UPOBATH
paccMaTpuBaeMbIil ITpenoaBaTesieM MaTepua B 00beMe 3allJIaHUPOBAaHHBIX YaCOB.

B pa3nene 4.2. npuBeneHbl HOMepa 3a/]1a4 10 KaX/10i TeMe, 4acTh U3 KOTOPBIX
paccMaTpuBaeTCs HAa CEMHUHAPCKUX 3aHATUAX, OCTAJIbHBIE CTYIAEHTHI JIOJIKHBI
PELINTh CAMOCTOSTENLHO. Pe3ybTaThl CAMOCTOSITENIBHON pabOThl KOHTPOJIUPYIOTCS
IPENOAABATENIEM W YYUTBIBAIOTCA TIPU AarTecTaluu CTyldeHTta. llpm astom
IIPOBOJSATCS: TECTUPOBAHUE, DKCIIPECC-OIIPOC HA CEMUHAPCKUX 3aHATUAX, IIPOBEPKA
NUCBbMEHHBIX padoT.

IIpu noaAroToBKe K KOJVIOKBUYMY CJIEAyeT:
mpopadboTaTh KOHCTIEKTHI JIEKIIMH 110 BOMIPOCAM KOJIIIOKBUYMa;
IMPOYUTATH OCHOBHYIO U JONOJHHUTEIbHYIO JJUTEPATYPY, PEKOMEHIOBAHHYIO
10 U3y4aEMBIM BOIIPOCAM;
OTBETUTH HA BOIIPOCHI KOJIJIOKBUYMA;
IIPY 3aTPYAHEHUSIX IPOKOHCYJIBTUPOBATHCS C MPENOIABATEIIEM.
MeToanyeckue peKOMEHIAUH 110 MOATOTOBKE K TECTHPOBAHUIO. TECThI — 3TO
BOIIPOCHI WM 3aJJaHUs, IPEAYCMAaTPUBAIOIIME KOHKPETHBIN, KPATKHUM, YETKUA OTBET
Ha HMEIOIIMECS DTAJIOHBI OTBETOB. llpm camMoCTOATENBHOM MOATOTOBKE K
TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:
- TOTOBSCh K TECTHPOBAHHWIO, MpopadoTaTh WH()OPMAIMOHHBIA MaTepHan IIo
nucuuruinHe. [IpokoHCYIbTUPOBATHCS € MpernojaBaTeleM IO BOMPOCY BbIOOpa
yueOHOMI JUTEepaTyphl;
- YETKO BBISICHUTH BCE YCIIOBHS TECTUPOBAHUS 3apaHee. 3HATh, CKOJIBKO TecTOB Bam
OyIeT MpemasiokKEHO, CKOJIBKO BpPEMEHHU OTBOJUTCA Ha TECTUPOBAHHE, KaKOBa

CHUCTCMa OLICHKHA PC3YyJIbTATOB U T.I.
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- mpHucTynas K paboTe ¢ TeCTaMH, BHUMATEIbHO M IO KOHIA MPOYUTATh BOIPOC U
npejJiaraéMble  BapuaHThl OTBETOB. BbIOpaTh MpaBWibHBIE (UX MOKET OBITh
HECKOJIbKO). Ha OTAenpHOM JIMCTKE OTBETOB BHINMCATh LIU(PY BOMPOCAa U OYKBBI,
COOTBETCTBYIOILIME MTPABUIILHBIM OTBETAM,;

- B IIPOLIECCE PEIICHHUS KEJIATeIbHO MPUMEHATh HECKOJBKO MOJAX0A0B B PELICHUU
3aJjaHusl. JTO MO3BOJISIET MAKCUMAJIBHO TMOKO ONEpUPOBATh METOJAMU PEILICHUS,
HAaxO0Js1 KaKJbIi pa3 ONTUMAJIbHBIN BAPUAHT.

- HE TPaTUTb MHOI'O BPEMEHU Ha YpPE3BbIYANHO TPYIHBIA JUIsI BOMPOC, CIIETYET
NEepPEeNTH K APYTUM TECTaM, a K TPYIHOMY BOIPOCY BEPHYTHCS B KOHIIE.

€) 00s3aTeNIbHO OCTaBUTh BpeMsl A MPOBEPKA OTBETOB, YTOOBI H30€kKaTh
MEXaHUYECKUX OIIMOOK.

ISl CTYIeHTOB € OrPAaHUYeHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI CO3/1aHbI
CHeLMaJIbHBIE YCIOBUS JUIsl MOJy4deHUs oOpa3oBaHMs. B wmemsx poctymHocTu
NOJlydYeHUsl BBICIIErO0 OOpa3oBaHMsl 1O  OOpa30BaTEIbHBIM  IpOrpaMMam
WHBAJIMJAMU M JIMUIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU  3JI0POBbS
YHMBEpCUTETOM obecrnieunBaercs: 1. AJbTepHAaTUBHOW Bepcued 0o(QUIMATbHOIO
caiita B cetu «/uTepHer» mna cnaboBupsumux; 2. IlpucyTcTBHe accucTeHTa,
OKa3bIBaIOIIET0 00yyaroleMycs He0OX0AUMYIO MOMOIIb; 3./1J11 MHBAJIMIOB U JIHII
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbsI M0 CIyXy — XyOJMpOBaHUE BCIyX
CIOPAaBOYHOM HH(OpMALMKM O pacluMCaHuUd YYEOHBIX 3aHATUH; oOecnedyeHue
HaJJIeXKalllMMU 3BYKOBBIMHM CpeJICTBaMU Bocmpou3BeneHus undopmauuu; 4. s
WHBAJIMIOB U JIMI C OrPAHUYEHHBIMU BO3MOXKHOCTSMH 3]I0POBbSl, HMMEIOIINX
HapyllIEHUsT  OMOPHO-JIBUraTeIbHOrO  ammapara, CO3[JaHbl  MaTepualbHO-
TEXHUYECKHUE YCIOBUS OOECHeuMBaIONINe BO3MOXHOCTh OecTpensiTCTBEHHOTO
J0CTyma 00yyaromuxcsi B yueOHble MOMENIeHUsl, 00bEKTY MUTAaHUS, TyaJeTHbIC U
JIpyrue TIOMEIIEHUs YHHBEPCHUTETa, a TakkKe MpeOblBaHUs B YyKa3aHHBIX
NOMEIICHUAX (HaJTM4YKHe PACIIMPEHHBIX IBEPHBIX IPOEMOB,

MOPYYHEH U IPYTUX MPUCIIOCOOTICHUN

8. MartepuajibHO-TeXHHYECKOe obecneyeHue TUCIUNIMHBI
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Munumansio  HeoOxogumbli g peanmzanuu  OIIOII  mepedenb
MaTepUaIbHO-TEXHUYECKOTO O00O€CleyeHrsl BKIIOYAaeT B ce0s: JEKIHOHHBIC
aynutopun  (0OOpYJOBAaHHBIE  BHJICOMPOCKIIMOHHBIM  OOOpYAOBaHUEM IS
Npe3eHTALNN, CPECTBAMHU 3BYKOBOCTIPOU3BEACHMSI, SKPAHOM U UMEIOIINE BHIXO B
ceTb VHTEpHET), MOMENIEHUsl NIl MPOBEIEHUsI JTa0OPATOPHBIX, CEMUHAPCKUX U
MPaKTUYECKUX 3aHATHH (00OpyJAOBaHHBIE y4eOHOM MeOeNbl0), KOMIIBIOTEPHBIC
KJIACChI U JIp.

[lo nmucuummmue «lIpouecchl W anmapaTbl XUMHYECKOW TEXHOJOTHUM
UMEIOTCS TIPE3CHTAlMK O OTACIBHBIM TeMaM Kypca, MO3BOJSIONINE Hanboliee
3¢ ()EKTUBHO OCBOUTH MPEACTABICHHBIA YUeOHbBIN MaTEpHAll.

3aHATHA  JIGKIIMOHHOTO TUIA M CEMUHAPCKUE 3aHATHUA NPOBOJAATCS B

aynutopuu 203, nabopatopHbie pabOThI BBIMOJHSIIOTCS B JabopaTopuu 212.

OcHoBHOE obopyoBaHue,
o0ecrieunBaroIee IIPOBE/ICHHE

Ne ayt OcHOBHOE Ha3HAYCHUE
2ayl. | IeKIMOHHEIX, MPAKTHYECKHUX u

Ja00paTOPHBIX 3aHATUM

203 | Hannume MysbTUMeAnHOTO | O0Oy4aromiee: Npu NPOBEIECHUU
o0opyaOBaHUS JEKIMOHHBIX M MPAaKTUYECKHUX
3aHATUI
212 | B nabopatopun 212 umeercs | OOyyatouiee: OpH MPOBEACHUU
npuoOpeTeHHas XUMUYECKUM | JaOOPATOPHBIX 3aHSATUI
¢dakynbTeToM YCTaHOBKa IS
VCCJIEI0BAHUS TUIPOJMHAMUYECKUX

npoieccoB (5 mabopaTtopHbBIX padoT).
CoOpaHbl YCTaHOBKH I TPOBEICHUS
71a060paTOPHOTO MPAKTHKyMa 1o
mporieccaM MW amnmaparaM XUMHYEeCKOU
TexHoJioruu [4,5]
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IIpunoxenne 1

JUCT UBMEHEHUI (JIONNOJTHEHUI)

B pabouyto nporpammy mno auctuiuinae «IIportiecchl v anmapaThl XUMHYECKON
TEXHOJIOTHIY 110 HaripaBjieHnio moAroToBku 18.03.01 — «Xumuueckas
TEXHOJIOTHs»; Mpoduiib « TexHoorus u nepepadboTka MOJIMMEPOBY Ha

y4eOHBIN ToJ
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Nen/m | Daement (mynkr) PITJI Tepeuens BHOCHMbIX

N . IMpumeyanue
H3MeHEeHUil (I0M0JIHeHM )

OO0cyxaeHa 1 peKOMEHI0BaHa Ha 3aCelaHuy Kaeapbl OPraHnyecKorl XUMHUU

Y BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH MPOTOKON No or " "
20 T

3aBenyromuii kKadeapoi / /

IIpunoxenne 2
Pacnpenesienue 6a/510B TeKyl1ero u pyoe;kHOro KOHTPOJIs

No Cymma 6annos
n/ Buo koumponsa Obwasn
1-a mouka | 2-a mouxka | 3-1 mouka
n cymma
1 |Iocewenue 3anamuii 00 10 6annoe |0o 3 o. 00 30. 00 46.
2 | Texkywuii Konmpoav: 00 30 6annos |00 10 6. 00 10 6. 00 10 6.
Omeem Ha 5 6onpocos om000156. |om0oo56 |om00oo56. | omOdoS o
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[MosHbIN PaBUIBHBINA OTBET 1o 15 6amnos |5 0. 50. 50.
HenonHblii paBUIBHEIA OTBET or3 n0l50. |orl m0o56. |or1m0560. | orl mo56.
OrtBeT, copeprKali HETOYHOCTH, OIMINOKH 06. 06. 06. 00.
Buvinonnenue camocmoamenvupix (om 00015 6. |om 00056. lom 00056 |om00o6
3a0anuil (peutenue 3adau,)
Pybesicrvlit KoHmpoJib 00 30 6annos |00 10 6. 00 10 6. 00 10 6.
TECTHPOBaHHE ot 0- 1o 126. |oT 0 10 46. | ot 0- 10 46. | ot 0- 70 46.
KOJIJIOKBUYM or010186. |0T0m066 |0oTr0n066. | or01m0606.
Hmozo cymma mexywiezo u pyoesncnozo

KOHmMpOons 00 706annose |00 236. 00 236 00 246
IlepBblit 3Tanm (6a30Bblii)ypoBeHb) — OLEHKa |He MeHee 36 O. He MeHee 12 He MeHee 12 6 | He menee 12 0
«Y/I0BJIETBOPUTEILHO» 0.
Bropoii 3Tan (npoaBUHYTHIA)ypoBeHb) — onenka |MeHee 70 6. menee 23 6 Menee 23 6 MeHee 246
«XOpOLI0» (51-69 6.)
Tpernii 3Tan (BBICOKHH ypoBeHb) - omenka |He MeHee 70 0. He MeHee 23 He MeHee 23 6 | He MeHee 240
«OTJIHYHO» 0.

IIpuaoxenne 3

HlIkana OUCHUBAHUA NIIAHUDPYEMBIX PE3YIbMAMO6 06yltemm

Texkymuii 1 py0exHbIil KOHTPOJIb

Cemectp

Ikama oneHUBaHUA
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0-35 6annos 36-50 6amnoB 51-60 6amioB 56-70 6amnoB
5-6 | Yactuunoe ITonnoe nmy | I[lonnoe unu | Ilonnoe
HocelleHne YaCTUYHOE 4aCTUYHOE HOCelIeHue
ayJIUTOPHBIX MIOCELLEHUE IOCELLEHUE ayJIUTOPHBIX
3aHATHUI. ayJUTOPHBIX ayAUTOPHBIX 3aHATHUH.
Heynosnersopuren | 3aHATHIA. 3aHATHIA. [Tonmuoe
bHOE BbINOJHEHUE | YacTuuHOE [TonHOE BBINIOJIHEHHE u
71a00paTOPHBIX U | BBIIIOJHEHHE U | BBIIIOJHEHUE U | 3alIUTa
IIPAKTUYECKUX 3ammra 3almra 1a00paTOpHBIX U
paoor. [Inoxas | m1abopaTopHbIX U | JIAOOPATOPHBIX U | MPAKTUYECKUX
MOJIrOTOBKA K | IPaKTUYECKUX HPAaKTUYECKUX 3aHATHH.
0amIbHO- pabor. pabor. Brimonuaenue
PEUTUHTOBBIM Beinonnenue Beinonnenue KOHTPOJIbHBIX
MEPOIPUATHSIM. KOHTPOJIbHBIX KOHTPOJIbHBIX paboT, TECTOBBIX
CryneHr He | paboT, TecTOBBIX | pabOT, TECTOBBIX | 3alaHUIl, OTBETHI
JIOTTYCKaeTCsl K | 337aHUM, OTBETHI | 3aJJaHUM, OTBETHI | HA  KOJIJIOKBUYME
IIPOMEKYTOUHON Ha KOJJIOKBUYME Ha | HA KOJUIOKBUYME | Ha OLIEHKHU
aTTecTaluu OLICHKH Ha OLICHKH | «OTJIMYHO».
«yJIOBJIETBOPUTEID | «XOPOLLOM.
HOY.
0na 3auéma
Cemect [Ikana oleHUBaHUA
P He3zaureno 3auTeHo
(36-60) (61-70)
5 Crynent umeer 36-60 6amos o uroram | Ctynentr wumeer 36-45 OGamioB 1o

TEKYIIEro U pyOeXHOro KOHTpPOJs, Ha
3a4éTe HE OTBETHJI HU Ha OJIMH BOIIPOC.

UTOTaM  TEKYyIIET0 W  PYyOEXKHOro
KOHTPOJIS, Ha 3aueTe MpeaCcTaBHII
MOJIHBI OTBET HA OJUH BOMIPOC H
4acTUYHO (TIOJTHOCTHIO) OTBETUJ Ha
BTOPOM.

Crynent wumeer 46-60 OamnoB 1o
UTOTaM  TEKYyIIeT0o W  PyOEXHOTo
KOHTPOJISI, Ha 3a4eTe JIaJ MOJHBIN OTBET
Ha OJIMH BOIIPOC HJIK YaCTUYHO OTBETHII
Ha o0a Borpoca.

Crynenty, umeroniemy 61-70 6amioB mo
UTOTAaM  TEKyIIero U  pyOekHOro
KOHTPOJIS,  BBICTABJISCTCS ~ OTMETKA
«3auTeHoy» 6e3 craun 3auéTa.

IIpome:kyTouHasi aTTecTaums 011 IK3ameHa
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Cemectp [Ixana oneHuBaHusd
HeynoBnerBoputre | Y 10BIECTBOPUTEIHLHO Xopomuio OtnanyHo
JTBHO (61-80 GanoB) (81-90 GanmoB) (91-100 6amnoB)
(36-60 6amn0B)
6 Crynent  umeer | Ctynent umeer 36- | Crynent umeer | CTyneHT umeer 61-

36-60 OamwoB 1O
UTOTaM TEKYIIETO

u pPyOEKHOTO
KOHTPOJIS, Ha
sk3ameHe  (amd.
3a4eTe) He Jal
MOJTHOTO ~ OTBETa
HA  HAa  OJUH
BOIIPOC.

CryneHT umeer
36-45 OGamioB 1O
UTOTaM TEKYIIEro

u pyOeXHOTO
KOHTPOJIS, Ha
sk3ameHe  (amd.
3a4ere) Jan
ITOJIHBIA OTBET

TOJIKO Ha OJHH
BOTIPOC

50 0aJUIOB 1o
UTOTaM TEKYIIETO W

pyOeKHOTO
KOHTPOJIS, Ha
dK3aMeHe (mud.

3a4eTe) Aay MOJTHBIN
OTBET HA  OJIMH
BONIPOC M YaCTUIHO
(TIOJTHOCTBIO)

OTBETHJI HAa BTOPOM.
Crynent umeer 46-
60 O0auioB 1O
UTOTaM TEKYIIETO0 U

pyOexxkHOTO

KOHTPOJIS, Ha
HK3aMeHe (mud.
3a4eTe) Aaji MOJHBIN
OTBET Ha OHUH
BOITPOC WIIN
JaCTHUYHO OTBCTHUJI

Ha 00a Borpoca.
CtyneHT uMeeT 10
UTOTaM TEKYILEro U
pyOexxHOTO
KOHTPOJIA 61-70
0ayIoB Ha 3K3aMeHe
(mud. 3auere) He Aan
MOJTHOTO OTBETAa HHU
Ha OJIMH BOIIPOC.

51-60 GaiuioB 1O
UTOTaM TEKYIIETO

u pyOexHOTO
KOHTPOJI, Ha
sk3ameHe  (aud.
3a4ere) ai

OOJHBIM OTBET Ha
OJMH BOIPOC U

JaCTUYHO
(TIOJTHOCTBIO)
OTBETHII Ha
BTOPOW.

CrygeHT uMeer

61 — 65 0awoB 110
UTOTaM TEKYIIIETO

u pyOexKHOro
KOHTpOJI, Ha
JK3aMeHe  (mud.
3a4ere) nan

MOJIHBIA OTBET Ha
OJIMH BOIPOC U
YaCTUYHO

OTBETHII Ha
BTOpOil. CTyneHT
HMEeT 66-70
0aJIOB 10 UTOTaM

TEKYIIETO "
pyOexxHOTO

KOHTPOJI, Ha
9K3aMeHe  (aud.
3a4eTe) i
TTOJTHBIH OTBET

TOJBKO Ha OJIMH
BOIIPOC.

70 Oajul0oB 1O
UTOTaM TEKYILETO U

pyOexkHOTO
KOHTPOJIS, Ha
dK3aMeHe (mmd.
3auere) Jan
MOJIHBIA OTBET Ha
OMUH BONpPOC |
YaCTUYHO
(IOHOCTBIO)
OTBETHII Ha
BTOPOM.
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