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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

[lenbto M3yuyeHUs AMCLUIUIMHBI SIBISETCS O3HAKOMJIEHUE CTYAEHTOB C OCHOBHBIMU MpPHUHLHUIAMH U
METOJaMH CHUHTE3a, aHaJI13a, MOJAECIUPOBAHUS U ONTUMH3ALMHY TEXHOJOTHYECKUX CXEM, T.€. 3aMKHYTBIX U
Pa30MKHYTBIX XMMHKO-TeXHOJorn4eckux cucreM (XTC) ¢ ydeTom B3anMOAEHCTBUS MEXIy annaparaMmu
MpH  CYHIECTBYIONIMX TEXHOJIOTWYECKMX W  alllapaTypHbIX OTPaHWYEHHUSAX, TPeOOBaHHUSX  IIO
[MPOU3BOAUTEILHOCTH U KQU€CTBY MPOIYKIUHU U T.II.
3anauu AUCHUILIAHBIL:

* H3yYEeHHE OCHOBHBIX NMPHUHIMIIOB CHHTE3a, aHan3a U pacyera XTC u ocoOeHHOCTEH UX MPUMEHEHHUS;
0COOCHHOCTEW HCMOJIb30BaHMs CHELHATU3UPOBaHHOr0 MnporpaMmmHoro obtecnedyenus DESIGN-II for
'Windows nipu pacuerax u ontumuzanuu X 1'C;

* popMHPOBaHHE YMEHHUS PACCMOTPEHUS J1I000Tr0 Mpon3BoacTBa Kak X TC, cOCTOSIIYI0 U3 dJIeMEHTapHBIX
[POIIECCOB, OOBEIMHEHHBIX B €IMHYIO TEXHOJOTMYecKylo cucremy; oroOpaxenns XTC mpou3BoIbHOM
CIIOKHOCTH B BHJIE Tpada ¢ UCTIOIH30BAHHEM AJIEMEHTAPHBIX TEXHOJOTHYECKUX OMEPATOPOB; MPUMEHSTH

crienanu3upoBanHoe mporpammHoe obecriedenne DESIGN-II  for Windows mnpu pacuerax u
ontumuzamuu XTC;
. (dbopMHpoBaHWE HAaBLIKOB ONTUMU3AIMH  pexkumoB  pabotel XTC ¢ ucnoisb3oBaHHEM

CHELUAIN3UPOBAHHOTO TporpaMmHoro obecneuenus Design-1I for Windows; cocTaBneHHss OTYETOB C
ucnonb3oBanueM cpeacts Windows mo pesynbratam pacdera u ontummsaiyu X1C ¢ HCHONB30BaHUEM
CHEIMATU3UPOBAHHOTO MTporpaMmMHoro obecnieuenus: Design-I1 for Windows.

1.2. U3y4yaemblie 00beKTHI JTUCHUIINHBI

IIPUHOUIIBI W METOJAbl CHHTE34d, aHaIN3a, MOACIUPOBAHUA W OINTHUMHU3AIIMU TEXHOJIOTHYCCKUX CXCM

MPOU3BOJIBHON  CIIOKHOCTH; CHELIMAIU3UPOBAaHHOE TMPOrpaMMHOE o0OecreyeHue JJisi  pacyera |
ontumuzanuu XTC: Design-II for Windows

1.3. Bxoanbie TpeGoBanus
|He MPENYCMOTPEHBI

2. IliianupyemMble pe3yJbTaThl 00yUYeHUs 10 TUCHHUILIMHE

I WNnaukaTop 1oCcTHREHUS
K Wunexc gaHHp YEMBIC PESYJILTATBL | - ¢\ rmieTeHIIH, ¢ KOTOPHIM Cpencrsa
OMICTEHIA VHIMKaTOpa OOYHCHUA L0 MCLHILIMHE | - ryecens! maHHpyeMble OLIEHKH
(3HATB, YMETE, BIAETH) pe3ynbTaThl 00yUeHUs

[1K-2.1 WJ-1TIK-2.1 (3HaTh OCHOBHBIE MPUHLMIIBI |3HAET METO/IbI IPOBEACHUS  [3ayeT

cunresa XTC; MeToabI
pacueta XTC, nx

TCOPCTUYCCKOI'O aHalin3a Ipu
000CHOBaHUH ONTUMAJILHBIX

JTOCTOMHCTBA M HEJOCTATKH, |TCXHOJIOTHYECCKUX
BHUJIBI MOJIENIEMN DJIEMEHTOB  [TAPAMETPOB H
XTC u 0CHOBBI NX MaTeMaTHUYECKOTO

MOCTPOCHUS; OCHOBHBIC
BO3MOXKHOCTH
MPOTPaMMHOTO 00eCTICYCHUS
Design-II for Windows aiis
moaenuposanus XTC.

MOJCIMPOBAHUA JIA
OIIMCaHUA TCXHOJOTHYCCKHUX
PO CCCOB.




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wnnexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ynbTaThl O0y4YCHUS
[1K-2.1 WNJI-2I1K-2.1 |YMeTh uCronp30BaTh 'YMeeT UCI0JIb30BaTh METOIBI |3a9€T
CIIeUaTU3UPOBAHHOE [IPOBEICHUS TEOPETHUECKOTO
nporpaMMHOE OOecTieueHre [aHalu3a U MaTeMaTHUECKOTO
Design-II for Windows anst  |MonenupoBaHus.
COCTaBJICHHUS
MaTeMaTHYECKUX MOJEIeH
XTC; ananuzuposath 1
HHTEPIIPETUPOBATH
PE3yJbTAaThl PACUETOB
IMK-2.1 MJI-311K-2.1 |Bnagets HaBBIKaMu BrnaneeTr HaBbIKaMu 3auer

ONTUMU3AIIUU PEKIMOB
pabotel XTC ¢
HCIIOJIb30BaHHEM
CTHETIMATN3NPOBAHHOTO
MPOrPaMMHOT0 00CCTICUCHHUS
Design-II for Windows;
HaBBIKAMH COCTABIICHUS
OTYETOB TI0 pe3yibTaTam
pacdera ¥ ONTHMH3AIHUN
XTC ¢ ucnonbzoBaHueM
cpenctB Windows 1o
pe3yJbTaTaM pacyeToB C
HCTIOJIb30BaHHEM
CHEIMATU3NPOBAHHOTO
MPOTrPaMMHOTO 00ECTICUCHUS
Design-II for Windows.

[IPOBEICHMS TEOPETHUECKOTO
aHayM3a mpu 000CHOBaHUHU
ONTHMAIBLHBIX
TEXHOJIOTMUYECKUX
[MapaMeTpoOB U
MAaTeMaTHYECKOr0
MOJIETTUPOBAHUS JIJIS
onucanusa XTII.




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
7
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 54 54
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 25 25
- naboparopusie padoTsl (JIP) 27 27
- IPAKTUYECKHE 3aHATUSA, CEMUHAPHI U (WIN) ApyTUe
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 54 54
2. IIpomexxyTouHas aTTecTanus
DK3aMeH
JlnpbepeHmpoBaHHbIN 3a4eT
3auer 9 9
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 108 108
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
7-11 cemecTp
Beenenue 1 0 0 0

[lenu 1 3a1a9n M3ydeHUsT AUCHUIUIMHBL, Heo0XxoaumMocTh
MUCIIUTUTMHBI 17151 UH)KEHEPOB-TEXHOJIOT0B. BapuaHTsl
[IPUMEHEHUS 3HAHUM, TTOJTYYEHHBIX IPU U3YUEHUN
HACTOAILIETO Kypca, B PpEaIbHOM IIPOU3BOJICTBE




O0BeM

H OOBeM ay TUTOPHBIX BHEAYy IUTOPHBIX
aUMEHOBAHUE PA3/JEJIOB JUCLHUIUIMHBI C KPAaTKUM 3QHATHI 110 BHAAM B 4acaX |3aHsATHil 10 BUIAM
COJIEpKaHUEM B 9ACAX
J JIP I13 CpC
Teopetnueckue ocHOBBI MogennpoBanus XTC 12 0 0 34

Tema 1: ITonsarue u cBa3p XTI u XTC. Oneparopsl
XTC. Crpykrypa XTC. CpoiictBa XTC. 3amauu,
peraemble pu npoektrpoBanuu X TC.

PaznuyHble ypOBHU NMPEACTABICHHS TEXHOIOTHYECKUX
00BeKTOB, OCHOBHBIE onepaTopsl X TC, pazianuHble BUIbI
TEXHOJIOTHUECKHX CBs3ell Mexy onepatopamu XTC,
ocHoBHBIE cBoiicTBa XTC. PaccmarpuBaercs
[OCJIeIOBATENBHOCTD 3a/1a4, pelIaeMbIX IPH
[MPOEKTUPOBAHUU WM MOJEPHU3ALUN TEXHOIOTHUECKOM
cxembl: cuHTe3 XTC, ananus crpykrypbl XTC, pacuer
XTC, ontumuzanus ctpykrypbsl XTC u pexxuMoB
¢yskronupoBanus 3nemenToB X TC. U3naratores
OCHOBHBIE IOJIXObI IIPU PELIEHUN TaKUX 3a]a4.

Tema 2. OcHoBHble npuHIUIE! cuaTe3a X TC.
OcnoBHble crtocoOs! cuaTe3a XTC u3 anementos. CyTh
[IPUHIIUIIOB CUHTE3a, UX JOCTOMHCTBA U HEIOCTATKH.
B03MOXXHOCTh KOMIIBIOTEPHON peann3aluu 3aJauu
cunteza XTC.

Tema 3. Meroast pacuera XTC, ux 10CTOMHCTBA U
HEIO0CTAaTKH.

OcobOennoctr MateMatudeckux Moaeied XTC u
METOJIOB UX pacyera, U X B3aUMOCBS3b C
npuMeHseMbIMH MeTogamu cuHTe3a XTC. U3nararores
TOCTOMHCTBA, HEJOCTATKU U OTPAHUYEHUS MOJIeTeil 1
METO/IOB.

Tema 4. Ananu3 ctpykTypsl XTC. 3aMKHYTbIE U
pa30MKHYTbIe cucTeMbl. OCHOBHBIE ATalbl U 331a41
anamm3a XTC. Ilpencrasnenue XTC B Buze Tabnuil,
rpa¢oB 1 MaTpull. OnpeaeneHue nociea0BaTeIbHOCTH
pacueta XTC.

(OCHOBBI AITOPUTMOB aHAJIN3a CTPYKTYPhI 3aMKHYThIX
XTC c uenpio onpeneneHus: ONTUMAIbHOIO MHOXKECTBA
pa3phIBa€MbIX TOTOKOB MpH nepeBoje 3aMkHyTol XTC k
[Pa30MKHYTOMY BHUY, a TAK)KE ONTUMAIbHOU
nocienoBaTenbHocTh pacuera XTC.

Tema 5. JleTepMUHUPOBAaHHBIE U CTATUCTUUECKUE
Mozienu 31eMeHTOB XTC 1 OCHOBBI UX TOCTPOEHUSI.
OCHOBBI IOCTPOEHMSI JIETEPMUHUPOBAHHBIX U
cTaTUCTHYECKUX Mozeneit aneMenToB XTC, nx
TOCTOMHCTBA, HEJJOCTATKU U OorpaHnyeHust. Mznararorcs
OCHOBBI 2JITOPUTMOB aHAJIN3a CTPYKTYPhI 3aMKHYTBIX
XTC ¢ uenbro onpeneneHus ONTUMATFHOTO MHOXECTBA
pa3phIBa€MBIX OTOKOB IpH nepeBoje 3aMkHyTol XTC k
Pa30MKHYTOMY BUY, a TAKXKE ONTUMAJIbHOU
mocienoBaTenbHoCcTH pacuera X TC.

Tema 6. OcHOBHBIE BUABI IPOrPAMMHOTO 00€eCTIeYeHNUS
U151 peIlIeHUsI XUMUKO-TEXHOJIOTHUECKUX 3a/1a4.
OCHOBHBIE BHJIBI IPOTPAMMHOTO 00€CTICYeHUS TSI




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

pacueta XTC n3 nMeromerocst Ha pbIHKE, IPUHIIMIIBI €0
MOCTPOCHUS U (YHKITMOHUPOBaHUS. BO3MOXKHOCTH
MPUMEHEHUS TTPOTrPAMMHOT0 00CCTICUCHUS JJISI PEIICHUS
3a7a4 MOJIETUPOBaHUs, pacueTa U ontuMuzanuu X TC
Pa3HBIX TUIIOB, & TAKKE OCHOBHBIEC PUHITUIIBI €TO
BBHIOOPA, CTOMMOCTh JINIICH3UH, OTPaHUYCHUS B
MPUMEHEHUH.

Tema 7. Ontumuzanus XTC u kputepuit
OITHMAJIEHOCTH.

(OCHOBHBIC PUHITUIIBI BEIOOPA KPUTEPHS
onrtuManbHOCTH 1t X TC, ero cBoiicTBa, a Takxke
OCHOBHBIE MTPUHIIUIIBI IOMCKA ONTUMyMa

Pemenne 3amau mogenupoBanus XTC c
HCII0JIb30BAHUEM CIICHHUAIIM3UPOBAHHOT'O IIPOrpaMMHOTO
obecnieuenus Design-11 for Windows

12

27

20

Tema 8. Onucanue 1 ocHOBHbIE BO3MOkHOCTH Design-11
for Windows.

Baenenue B DESIGN-II s Windows. OcHOBHEIE
NPUHIMIE] QYHKIIMOHUPOBAHHS TPOTPAMMHOTO TIaKeTa,
npaBuia paboThl, OTPAHUYEHUS, JOMYIIIEHUS, OCHOBHBIE
TEXHOJIOTHYECKUE ONIEPATOPHI, XaPaKTEPUCTUKU
MOTOKOB, PEKUMBI paOOTHI U HACTPOUKH MTPOrPAMMHOTO
oOecrnedeHus, BOSMOXHOCTH €T0 B3aMMOACHCTBUS C
PyTUM IPOrpaMMHBIM 00ECTIEUEHUEM B Cpejie
Windows..

Tema 9. TeXHOIOTHYECKUE ONEPATOPHI, HE CBSI3aHHBIE C
XUMHYECKUMU MPEBPALLEHUSIMH U NaPOKUIKOCTHBIM
paBHOBECHEM.

[IpaBuna coznanus XTC, Bxitouaroniei
TEXHOJIOTMYECKUE ONIEPATOPHI, HE CBSI3aHHBIE HE C
XUMHYECKUMU TPEBPALIEHUSIMH HE C MTAPOKUAKOCTHBIM
PaBHOBECHEM: CMECHUTEIb, JCJIUTEIb, TEIII00OMEHHUKH,
HAcoC, KOMIIpECCOp, TypOHHa, 3aABHKKA, TPYOOIIPOBO/I.
Tema 10. TexHomOrM4EeCKUE OnepaTopsl,
00ecreurBaroIe pacueT XUMUYECKIX IPEBpAILEHUN B
CUCTEME.

[IpaBuna coznanus XTC, Bxitouaronie
TEXHOJIOTHYECKUE OMIEPATOPHI, 00ECTIeUNBAIOIINE PACIET
XUMUYCCKUX MPEBpaIICHUN (PeakTopoB):
CTEXMOMETPUUECKUIN PEAKTOP, pAaBHOBECHBIN
TEPMOAMHAMUYECKUI pEeaKkTop, UCIOJIb30BaHUE MOIYJIS
[10JIb30BATEIsl, KHHETHUECKUN PEeaKTop.

Tema 11. TexHomoruueckue onepaTopsl,
00€CTIeYNBAaIOIINE PACUYET MAPOKHUIKOCTHOTO
paBHOBECHUS B CHCTEME.

[IpaBuna coznanus XTC, Britovatomieit
TEXHOJIOTMYECKUE ONEPATOPhl, 00ECIICUNBAIOIIUE pACUET
Mapo->KUKOCTHOTO paBHOBECHS (MaccOOOMEHHbIE
MpoIIecChl): cemaparop, abcopoep/necopoep,
pexkTuduranus.




O0BeM
- O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
aMMEHOBaHUE Pa3/IeJIOB TUCIMIUIMHBI C KPATKUM SAHSTHI [0 BIIAM B 4acax |3aHsTiii 1o BIIaM
COJIepIKaHUEM B ACAX
JI JIP I13 CPC
Tema 12. Ucnionp3oBanue 0a3bl JaHHBIX IO
komnoHeHTaM Design-II for Windows.
Oco0enHocTH 0a3bl JaHHBIX 10 KOMIIOHEHTAM U

MOPSZIOK €€ UCTIOIh30BAHHMS.
UTOI'O no 7-my cemecTpy 25 27 0 54
NTOI'O no aucuuiuinae 25 27 0 54

Tematuka mMpUMEPHBIX JTa00PATOPHBIX padbOT

HanMeHoBaHue TeMbI J1a00PATOPHOIl padoTHI

1 |Co3zmanue B cpene Design-II for Windows XTC ¢ TeXHOIOrHYECKUMU ONIEpaTopaMu, He
CBSI3aHHBIMH C XUMHYECKHMU TPEBPAICHUSIMH U TAPOKHUIKOCTHBIM PaBHOBECHEM

2 |Coznanue B cpene Design-II for Windows XTC ¢ TexHOIOTHYECKHMH OIIepaTopamH,
PAcCYMTHIBAIOLIMMU XUMHUECKHUE MTPEBPAILLICHUS B CUCTEME: CTEXHOMETPHUECKHI PEakTop U
[PaBHOBECHBII TEPMOAMHAMUYECKUI peakTop

5. Opranu3anMOHHO-NEAATOrMYeCKUe YCJI0BUSA

5.1. O0pa3oBaTte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHye AEKIMOHHBIX 3aHATHIA MO JUCIHMILIMHE OCHOBBIBA€TCA HAa aKTMBHOM METOZE OOydeHus,
pU KOTOPOM ydyalll¥ecs He MAacCHUBHBIE CIIyIIATENM, a aKTUBHbIE YYAaCTHUKHU 3aHSITHs, OTBEYAlOIIME Ha
BONPOCH! IpenoAaBarens. Bonpocsl mpenogaBarens HalEleHbl Ha aKTUBU3ALUIO MPOLIECCOB YCBOEHHS
MaTepuana, a TakkKe Ha pa3BUTHE JIOTMYECKOro MbinuieHus. IIpenomaBarens 3apaHee HamMeudaeT CIUMCOK
BOIIPOCOB, CTUMYJIMPYIOIINX aCCOLMATHBHOE MBIIUICHWE W YCTAHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpoBenenne maboOpaTOPHBIX 3aHATHI OCHOBBIBAETCS HAa HMHTEPAKTHBHOM METOJE OOYy4YEHHS, MPHU
KOTOPOM 00y4Yaromuecs: B3auMOICHCTBYIOT HE TOJIBKO C MPenoaaBareeM, HO U Apyr ¢ Apyrom. [Ipu atom
TOMUHUpPYET aKTHBHOCTh Yy4YalllUXCsl B Ipolecce oOydeHus. MecTo mpemnojaBaTeliss B MHTEPAKTUBHBIX
3aHATUAX CBOAMTCA K HAIIPABJICHUIO IE€ATEIBHOCTH 00y4YalouXcs Ha TOCTHKEHHE Lieei 3aHATus.

[Ipu npoBeaeHnn yueOHBIX 3aHATUN UCHOIB3YIOTCSI HHTEPAKTUBHBIE JIEKIIUU, TPYIIOBbIE JUCKYCCUU
W aHAJIU3 CUTYyalUil © UMUTALIMOHHBIX MOJETIEH.

5.2. MeToauueckue YKRazaHnuda OJast Oﬁy‘laIOHIHXCﬂ M0 U3YYCHUI0 NUCHUIIJIHHBI

IIpy wW3y4eHWH  JOUCHUIUIMHBI  OOY4YalOIIMMCS  [1E1ecO00pa3sHO  BBINOJHATH  CJEIYIOIIHE
PEKOMEHIAINH:

1. U3y4enune y4eOHOM TUCIIUILTUHBI JODKHO BECTUCH CHCTEMATHUECKH.

2. Ilocme wu3y4yeHHs Kakoro-nubo paszaena Mo Y4YeOHMKY WIM KOHCIEKTHBIM MarepHuajam
PEKOMEHIyeTCsl IO aMSTH BOCIIPOM3BECTH OCHOBHbBIE TEPMHUHBI, ONIPEICIICHNUS, IIOHATHS pa3/ena.

3. Oco0oe BHHMMaHUE CIEAYeT YJENUTh BBIMNOJIHEHHUIO OTYETOB IO JIAOOPaTOpPHBIM paboTaM U
VH/IMBUIYaIbHBIM KOMIUIEKCHBIM 33/IaHHUSIM Ha CAMOCTOSITENIBHYIO PadoTYy.

4. Bcs TemaTuKa BOIIPOCOB, M3Y4aeMBIX CaMOCTOSITETIBHO, 33Jae€TCsl Ha JICKIHSX IPEroiaBaTeNIeM.
M >xe 1aroTcsi MCTOUYHUKY (B TIEPBYIO OYepe/b BHOBb M3/IAHHBIC B NIEPUOIUYECKON HAyYHOH JINTepaType)
U1t GoJIee IETATbHOTO MMOHMMAHHUS BOTIPOCOB, O3BYYEHHBIX Ha JICKIIHH.




6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHUs
JJIS1 CAMOCTOATEIbHOM padoThl 00y4aOIIUXCS 110 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

Ne /i

bubmuorpaduyeckoe onvucanue KomuuectBo
(aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTCILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

Caynun /. B. MaTemaTuieckoe MOJIEITMPOBAHUE XUMHUKO- 29
TEXHOJIOTMYECKUX CUCTEM : KOHCTeKT Jekuuit / [. B. Caynun. - [Tepmb:
W3n-so [THUITY, 2016.

2. JlonoJiHMTEIBHAS JIUTEPaTypa

2.1. YueOHble U HAYUYHBbIE U31aAHUS

bospuHoB A.J1. Metoas! onTUMHU3allMU B XUMHUYECKOW TEXHOJIOTUH : 15
yuebHoe nocobue ais By30B / AWM. bospunos, B.B. Kagapos. - Mocksa:
Xumusg, 1975.

Kadapos B. B. [Ipunnunbsl MaTeMaTH4eCKOTO MOJIETUPOBAHUS XUMHUKO- 10
TEXHOJIOIMUYECKUX CUCTEM : BBEJIEHUE B CUCTEMOTEXHUKY XUMUYECKUX
MPOM3BOICTB : yueOHoe mocobue i1 By30B / B. B. Kadapos, B. JI.
[lepos, B. II. Memankus. - Mocksa: Xumus, 1974.

MeToabl ¥ CpeCTBa aBTOMaTU3UPOBAHHOTO pacyeTa XUMHUKO- 6
TEXHOJIOTHUECKHUX CUCTEM : yueOHOoe TocoOue s By30B / H. B.
Kysuukun [u ap.]. - Jleaunrpan: Xumus, 1987.

Caynun /I, B. Design-II for Windows. Onrcanne Moyneii 000pya0oBaHus 9
: yueOHOe nocobue st By3oB / JI. B. Caynun. - [lepmb: U3a-so ITHUITY,
2017.

XMMHKO-TEXHOJIOTHYECKUE cucTeMbl. CHHTE3, ONTHMHU3AIUS U YIIPABITHHE 5
/ 1. bameniep [u ap.]. - Jlenunrpan: Xumus, 1986.

2.2. llepuonnueckue u3aaHus

He ncnone3syercs |

2.3. HopMaTHBHO-TeXHHMYECKHE U3TAHUS

He ucnons3yercs |

3. MeToanueckue YKazaHud AJd CTYACHTOB 110 OCBOCHUIO JUCIHUIIJIMHBI

He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOAUYECKOE 00ecliedeHue caMOCTOSITeILHOM PadoThl CTy/IeHTa

MeTob! pacuéTa MaTepUaIbHBIX U TEIJIOBBIX 0aJlaHCOB XMMHKO- 1
TEXHOJIOIMYECKUX cucTeM : yuebHoe nocodue / H. B. Ky3nukun [u ap.]. -
Jlenunrpan: Uzn-so JITU, 1982.

Tuxonor B. A. MoaennpoBaHue XUMUKO-TEXHOJIOTUYECKUX CUCTEM : 5
yueoHOe mocooue / B. A. Tuxonos, C. B. Jlanoseukwii, O. K. KocBunies.

- [lepmb: U3a-so ITHUITY, 2012.




6.2. JekTpoHHAs yueOHO-MeToANYecKasi JJuTeparypa

Bup nuteparypst

HaumenoBanue
pa3palboTku

Ccblika Ha
rH(pOPMAITMOHHBIN pecypc

HocTynHoCcTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostautenbHas (Caynud /1. B. Design-II s http://elib.pstu.ru/vufind/Rec|1okanpHas ceTs;
uTepaTypa Windows. Onucanne Mo ryieit ord/RUPNRPUEelib2952 ABTOPU30BaHHBIN
00pyI0BaHUS U TIPUMEPHI X OCTYTI
WCTIOJIb30BAHMSI | KOHCTICKT JICKIINH
/ J1. B. Caynums. - [lepmb: M31-BO
[I'TY, 2009.
JlononnutensHas |(Caynud /. B. Matemaruueckoe http://elib.pstu.ru/vufind/Rec (nokansHas cets;
nmuTeparypa MOJCIIMPOBAHUE XUMUKO- ord/RUPNRPUEelib2436 aBTOPHU30BAHHBIN
TEXHOJIOTHYECKUX CHCTEM : OCTYI
KoHCTIeKT Jiekuui / []. B. Caymnus. -
[Tepmb: U3n-so III'TY, 2005.
JlonotauTenbHas [TuxonoB B. A. MogemupoBanue  |http://elib.pstu.ru/vufind/Rec [mokanpHas ceTs;
nmuTeparypa XUMHKO-TexHOJIorndecknx cucrteM : [ord/RUPNRPUelib3376 ABTOPU30BAHHBIN
yaeOHoe ocobue / B. A. TuxoHOB, OCTYTI
C. B. JIanosenxkwuii, O. K.
Kocsunues. - [lepms: U3a-Bo
[THUITY, 2012.
OcHOBHas Caymun JI. B. Design-II for http://elib.pstu.ru/vufind/Rec|1okanpHas ceTs;
uTepaTypa Windows. Oniricanne Moyneit ord/RUPNRPUEelib4033 ABTOPU30BaHHBIN
o0opymoBaHus : yaeOHOE TocoOne TTOCTYTI
st By30B / J[. B. Caynus. - [Tepmb:
Wzn-so [THUITY, 2017.
OcHOBHas Caynun J[. B. MaTtematudeckoe http://elib.pstu.ru/vufind/Rec [mokansHas ceTs;
nmuTeparypa MOJEJINPOBAaHUE XUMHUKO- ord/RUPNRPUEelib3861 ABTOPU30BAHHBIM
TEXHOJIOTMYECKUX CUCTEM : OCTYTI
koHcriekT neknwmii / 1. B. Caynus. -
[Tepmb: Uzn-so ITHUITY, 2016.
YuebHo- Caynun JI. B. MogenupoBanue http://elib.pstu.ru/vufind/Rec|nokanbHas cetp;
METOANYECKOE XUMUKO-TexHoJorndeckux cucreM clord/RUPNRPUelib4626 ABTOPHU30BaHHBII
oOecrieyeHne MCIIOJIb30BaHUEM TTPOTPAMMHOTO OCTYI
camocrositenbHOU |oOecnieuenus Design-I1 for

pabOTHI CTYZCHTOB

Windows / JI. B. Caynus. - [lepms:
M3narenscteo ITHUITY, 2015.

6.3. JInneH3noHHOE U CBOOOIHO PAaCIPOCTPaHsieMOe MPOrPpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeJIbHOIO MpoLecca Mo AUCHUuIInHe

Buzg I10O

Haumenosanue 110

OHepaI_lI/IOHHBIe CHCTCMbI

Teaching)

Windows 10 (moamn. Azure Dev Tools for

OducHbIC TPUITOKESHHS.

42661567

Microsoft Office Professional 2007. yui.




Buzx I[1O

Haumenosauue [10

CucTeMbl yIIpaBiIeHUS TPOSKTAMH, UCCIIET0OBAHHUSIMH,
pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

WinSim DESIGN II Academic Version
nut.corn. ot 21.06.2017)

(

6.4. CoBpeMeHHBbIe NIpoeccoHaNbHBbIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble PH OCYLIeCTBIEHUN 00Pa30BaATEIbHOIO

nmponecca 1mo imcCuuIinue

Haumenosanue

Ccoika Ha HHGOPMAIIMOHHEKIN pecype

Hayunas 6ubimoteka [lepMckoro HalmoHaIbLHOTO
MCCJIEZIOBATEIHCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA

http://lib.pstu.ru/

DIeKTpOHHO-OnOmoTeueas cucrema Jlanb

https://e.lanbook.com/

OnexkTpoHHO-0MbIMoTeuHas cucrema IPRbooks

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllntoc

http://www.consultant.ru/

WHupopMaimoHHO-CIIPaBOYHASI CUCTEMAa HOPMATHUBHO-
TEXHUYECKOM JoKyMeHTaluu "TexaKkcnepT: HOpMbI, IpaBuiIa,
CTaHJapThl U 3aKoHOAaTenbeTBa Poccun”

https://Texakcnepr.caiit/

7. MaTepuaibHO-TEXHUYECKOEe o0ecniedeHue 00pa3oBaTeIbLHOI0 NMpolecca Mo

AUCHUIIIMHE

Bun 3anatuit

HanmeHoBanue HE00X0IMMOI0 OCHOBHOT'O 000PYI0BaHUS
Y TEXHUYECKUX CPEICTB 00yUeHus

KonuuectBo CANHHUIL

obecnieuenuem Design-II for Windows

JlaGopaTopHas KomnbroTepHsIii Kitacc ¢ ycranoBieHHsiM MS Excel, MS 10
pabora Word u cienuanu3upoBaHHBIM IPOTPAMMHBIM

Jlexnus MynbTUMEIUHHAS Ay AUTOPUS C HOYTOYKOM U TIPOCKTOPOM 1

8. ®oH OLIEHOYHBIX CpeacCTB IMCHNIIJIMHDBI

|OHI/IC3H B OTACJIBbHOM JOKYMCHTC
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MuHKCTEpCTBO HayKH U BhICIIETo oOpazoBanusi Poccuiickoit denepanun
denepanbHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHUE
BBICIIETO 00pa30oBaHUs
«IlepMCKHH HAMOHAJIBHBIA UCCJIEA0BATEJILCKUN MOJTUTEXHUYECKHH
YHUBEPCUTET»

®OH/J OHEHOYHBIX CPEACTB
JJIS1 IPOBEACHUSA MPOMEKYTOYHOM aTTeCTAMU 00y4AaIOIIUXCH M0 JUCHUIINHE
«MOI[CJII/IPOBaHI/Ie XUMUKO-TEXHOJIOI'MYECKHUX CUCTEM»

Ilpunoscenue k paboueii npozpamme OUCYUNIUHBL

ITepmsb 2021



@OoHI OLEHOYHBIX CPEACTB U1 IMPOBEICHUS NPOMEKYTOYHOM aTTecTaluu
oOy4aromuxcs 1Mo AUCIHUIUIMHE SIBJSETCS YacThlo (IPHIIOKEHUEM) K paboyeil mporpaMmme
aucuUIUIiHbl. DOHJT OLIEHOYHBIX CPEACTB ISl IPOBEACHUS MPOMEKYTOUHOM aTTeCTalluu
oOydJaromuxcs Mo JUCHUIIMHE pa3paboTaH B COOTBETCTBUHU € 00mIiel vacthio (oHma
OLICHOYHBIX CpPEICTB [JIsl MPOBEACHUS NPOMEKYTOYHOM aTTECTAllMM OCHOBHOM
oOpa3oBaTeIbHOM MPOrpaMMbl, KOTOpas yCTAHABIMBAET CHUCTEMY OLICHUBAHUS
pPE3YABTATOB NPOMEKYTOYHOM aTTECTallMd U KPUTEPUU BBICTABIEHUS OLIEHOK. DOHJ
OLICHOYHBIX CPEJCTB JJIs MPOBEACHUS MPOMEKYTOYHOM arrecTaluu OOYy4YaroIUXCs IO
JUCIUIUIMHE YCTaHABIMBAET ()OPMBI U MPOLEAYPHI TEKYIIET0 KOHTPOJISI yCTIEBAEMOCTH U
MPOMEKYTOUHOM aTTecTaluy 00y4YarouuXxcs Mo AUCIUILTUHE.

Cornacno PIIJ[ ocBoenue yueOHOro marepuala JUCUUIUIMHBI 3aIUIAHMPOBAHO B
Te4eHre OJHOro cemectpa (7-ro cemectpa ydueOHOTO IJlaHA) U pa30UTO Ha 2 y4eOHBIX
Moayns. B kaxmom Momyne mpeaycMOTpEeHbl ayAUTOPHBIC JEKIIMOHHBIE W MPAKTHUECKUE
3aHATHS, a TaKXKE CaMOCTOsTeNbHAsi paboTa CTyneHTOB. B pamkax ocBoeHHUs y4eOHOTO
Marepuana JUCIHUIUTUHBI (HOPMHUPYETCS] KOMIIOHEHTHI KOMIIETEHIIUH 3Hamb, ymems,
gnadems, ykazanuple B PIIJ[, m KOTOphIE BBICTYMAalOT B Ka4eCTBE KOHTPOIHPYEMBIX
pe3yJbTaToB 00y4eHUS 10 Aucturuinae (Tadm. 1.1).

KoHTpoib ypOBHSI yCBOEHHBIX 3HAHHWI, OCBOCHHBIX YMEHHUW M TMPHUOOPETEHHBIX
BIIQJICHUN OCYIIECTBISIETCS B paMKaxX TEKYIIETo, pPyOeKHOTO M TPOMEKYTOUHOTO
KOHTPOJIS TIPY M3YyYCHUH TEOPETUYECKOTO MaTepuala, claue OTYETOB I10 JIA0OpaTOPHBIM
paboram u Sk3aMeHa. Buasl KOHTpOJIs cBeneHbl B Tabmmiy 1.1.

Tabnuna 1.1. [lepeueHb KOHTPOIUPYEMBIX PE3YJIBTATOB OOYUCHUS 110 JUCIUTIINHE

Bua xourpoJs

KonTposanpyembie pe3yabTaThbl 00y4eHHS 110 = = =
poHpy pesy y Texymmi PyOe:xubiii | IlpomexkyTouHbIN

aucuumnne (3YBbi)

TO | TB | OJIP | KP | 3auer

YcBOEHHDBIE 3HAHUS
3.1 3HaTh OCHOBHBIE NPUHIUAIBI CUHTE3A, TBI1 KP1 TB
aHanu3a u pacuera XTC, uxX JOCTOMHCTBA
M HEJIOCTATKH
3.2. 3HaTh BUALI MOAEIIEH DIIEMEHTOB TB2 KP2 TB
XTC 1 0CHOBBI UX IOCTPOECHUS
3.3 3HaTh OCHOBHBIC BO3MOKHOCTH Cl TB

CIIEUAITM3UPOBAHHOIO ITPOrPAMMHOTO
obecnieueHus s MmoaenupoBanust XTC
Design-I1 for Windows

OcBoeHHbIC YMEHHUA

¥Y.1 yMmeTh UcroJib30BaTh OJIP1 K3
CIICIMATIM3UPOBAHHOC IIPOIrPaMMHOC OJIP2

obecneuenue Design-11 for Windows s

¥Y.2 ymeTph aHanM3upOBaTh U OJIP1 K3
MHTCPIIPECTUPOBATH PE3YyJIbTAThl PACUYCTOB OJIP2

XTC ¢ ucnonb3oBaHUEM
CTEIIMATU3NPOBAHHOTO MPOTPAMMHOTO
obecneuenus: Design-11 for Windows




Koutposnpyemble pe3yjbTaThbl 00yUeHusi M0 " Buin KO}U[T o =

mucnunmne (3YBbi) Texymmi PyOexubiii | IIpomeKyTOYHBIN
TO | TB | OJIP | KP | 3auer
IIproOpeTeHHbIE BJIAICHUS

B.1 Bragerh HaBBIKAMH OIITUMHU3AILIAU OJIP1 K3

TOMOJOTUU U pexkuMoB pabotel XTC c OJIP2

HCIMOJIb30BAHUEM CHEHUATIN3UPOBAHHOIO

nporpaMMmHoro obecneuenus Design-II

for Windows

B.2 Bmamerh HaBBIKAMH ~ COCTaBJIATh OJIP1 K3

OTYETHl IO pe3yJbTaTaM paCUYETOB C OJIP2

WCIMOJIb30BAHUEM CHEIUATIM3UPOBAHHOIO

nporpaMMmHoro obecneuenust Design-II

for Windows

C — cobeuedosanue no meme;, TO — komnoksuym (meopemuyeckuti onpoc);, K3 — komnnexcuas
unousudyanvras -3aoada; OJIP — omuem no nabopamophot pabome, KP — pybesxcrnoe mecmuposarue
(koumponavrasn paboma); TB — meopemuueckuti gonpoc, 113 — npakmuueckoe 3adarue.

HToroBoii OLIEHKONH OCBOEHHS ITUCHUIUIMHAPHBIX KOMIIETEHLMH (pe3ynbTaToB
oOyyeHusi MO AUCIUIUIMHE) SBISIETCS NPOMEXKYTOYHAs arTecTalus B BUJE 3a4era,
MPOBOAMMAS C YYETOM PE3YIBTATOB TEKYIIETO U pyOE)KHOTO KOHTPOJISL.

2. Buabl KOHTPO/Isl, TUIIOBbIE KOHTPOJIbHbIC 32JaHUS U HIKAJbI OLCHUBAHUS

pe3yJabTaToB 00y4eHust
Texymuii KOHTPOJIb YCIIEBAEMOCTH UMEET LIENIbI0 00ecrieyeHrne MaKCUMallbHON

¢ dexTUBHOCTH y4yeOHOro Ipoliecca, yHOpaBleHHE IMpolueccoM (OPMHUPOBAHUS
3aJlaHHbIX ~KOMIIETEHIIMH 00y4aeMbIX, TIOBBIIICHWE MOTHBAIlMM K yuyebe W
[IpEeyCMAaTPUBAECT OLICHMBAaHUE XOJa OCBOCHUs JUCLMIUIMHBL. B coOTBETCTBUH C
ITonoxeHnem O IMPOBEIECHUU TEKYILIETO KOHTPOJS YCIIEBAEMOCTH U IPOMEXYTOUYHOU
aTTecTallMy O0ydYaroIMXxcs Mo o0pa3oBaTesbHBIM IMPOrpaMMaM BBICILIET0 00pa3oBaHUs
— mporpammaMm 0OakanaBpuaTta, coeunuaiurera u - marucrpatypsl B [THUITY
IIPEIYyCMOTPEHBl  CIEAYIOIIUE BHABI W IEPUOJAMYHOCTH TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH 00 yUYatOIINXCS:

- BXOOHOW KOHTPOIIb, IIPOBEPKAa HCXOAHOTO YPOBHSA IIOATOTOBJIEHHOCTH
00y4aeMoro M ero COOTBETCTBHS MPEIbSIBIIEMbIM TPEOOBAHUSIM JJIs U3YUEHUS JAHHOU
JTUCLIUIUINHBL;

- TEKYIIHUI KOHTPOJIb YCBOCHHS MaTepHuana (YpOBHS OCBOCHHSI KOMIIOHEHTA «3HATh)
3aJlaHHBIX KOMIIETEHLIMI) Ha Ka)KJOM TPYIMIOBOM 3aHATUU U KOHTPOJIb MOCEIIAEMOCTH
JIEKLIMOHHBIX 3aHATUM;

- TPOMEXYTOUHBI U pPYyOEXKHBIH KOHTPOJb OCBOEHHUS OOYy4aeMbIMHU OTIEIbHBIX
KOMIIOHEHTOB «3HATbh», «YMETbh)» 3aJaHHBbIX KOMIICTEHIIMN IIyTEM KOMIIBIOTEPHOTO HIIU
0JIaHOYHOTO  TECTHPOBAaHHUSA,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  paboT
(MHIMBHYaTbHBIX JOMAIIHUX 3aJIaHUi), 3alUTHl OTYETOB MO JAOOPATOPHBIM padoTam,
pedeparos, 3cce U T. 1.

Py0OexxHbIil KOHTPOJIb MO JTUCUUIIMHE NMPOBOJUTCS Ha CIENYIOUIEH Hejele Mmocie
[IPOXOXKJIACHUSA MOJYJISA JAUCLHMIUIMHBI, a IIPOMEXKYTOUHBIM — BO BpPEMs KaXXI0ro
KOHTPOJIBHOTO MEPONPUATHS BHYTPUA MOAYJIEU NTUCLUIUIMHBI;
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- MCIKCCCCHOHHAaA arrecranusa, CINMHOBPCMCHHOC IIOABCICHHUC HTOI'OB TCKYI_HCI‘/’I
YCIICBACMOCTU HC MCHCC OQHOIO pa3a B CCMCCTP IIO BCCM AUCHUINIMHAM IJIS KAaKIOT'O
HaIlpaBJICHUS ITOATOTOBKH (CHCLII/IaJIBHOCTI/I), KypcCa, TpYIIIIbI,

- KOHTPOJb OCTAaTOYHBIX 3HAHUM.

2.1. Tekymuii KOHTPOJIb YCBOCHHSI MaTepuaJjia
Texkymuii  KOHTpOJIb  YCBOEHHUsI  Marepuaja Hpou3BOAUTCS B (Qopme
cobecenoBaHUsl WM BBIOOPOYHOIO TEOPETUYECKOTO ONPOCA CTYIEHTOB MPOBOAUTCA IO
Kaxaoil teme. Pesynbrarhl mo 4-0ajulbHOW IIKajie OLICHUBAHUS YYUTBHIBAIOTCS B BHJIE
MHTErpaabHOM OLIEHKH MPHU NMPOBEICHUH MPOMEKYTOUYHOM aTTECTALINH.

2.2. Py0eskHbIii KOHTPOJIb

PyOexxHbIil KOHTPOJIb JUIsi KOMIUIEKCHOIO OLIEHMBAaHUS YCBOCHHBIX 3HAHUM,
OCBOCHHBIX YMEHHMH W MNpUOOpeTeHHBIX BiazeHuil (tabn. 1.1) mpoBoautcs B Qopme
3alllUThl OTYETOB JIA0OPATOPHBIX PabOT W pyOekKHBIX KOHTPOJBHBIX paboT (mocie
U3YYECHHS TEM MOAYNS Y4EOHOU TUCIUTUTNHBI).

2.2.1. 3amura Ja00paTOPHBIX padoT
Bcero 3amnanupoBaHo 2 maboparopHbie paboThl. TuoBbie TeMbl J1a0OPATOPHBIX
pabor mnpuBeaeHsl B PIIJ[. 3ammra otuera nabGopaTopHOl pabOTHI MPOBOIUTCS
WHIUBUIYAJIbHO KAXKIbIM CTYICHTOM WM TPYIION CcTyAeHTOB. TuIOBbIE MIKajia U
KpUTEpHUH OLIEHKH npuBesieHbl B o0meit yactu @OC 06pa3oBaTeibHONM MPOrpaMMBl.

2.2.2. PyGe:xxHasi KOHTPOJIbHAsi padora

Cornacno PIIJ] 3amnanupoBaHOo 2 pyOekHble KOHTposibHbIE paboThl (KP) mocne
OCBOCHHsI CTYIEHTaMH TE€M MOAYJIA JUCHUIUIMHBI  «TeopeTnyeckue OCHOBBI
MozaenupoBaHus XTCy».

Tunosblie 3ananus nepsoit KP:

1. OcnoBHbIe TpuHIMIIBI cuHTE3a X TC ¥ UX CYIIHOCTb.

2. OcHoBHble MeToAbl pacuera XTC 1 UX CyIIHOCTB.

3. Onpenenenune onTuManbHOM nocnenoBaTenbHocTH pacuera XTC. MeToasl
IepeBoia KOMIUIEKCA U3 3aMKHYTOrO BHUJ1a K pa30MKHYTOMY. [loHsiTHE
napameTpuyHOCTH. [IoHATHE «UTEepalIMOHHBIN OJIOK» U OCHOBHBIE (YHKIIUUA UM
BBITIOJIHSIEMBIE.

Tunosblie 3aganus sropoii KP:

1. JletTepMHUHUPOBAaHHBIE U CTaTUCTUUYECKUE MOAENH 3eMeHTOB X TC. OCHOBHBIE
O0COOEHHOCTH UX TIOCTPOEHUS U IPUMEHEHUS

2. Ilonsatue anekBatHOCTH Mojenu deMeHTa X TC. IToHsATHS U CYITHOCTD
kpurepusa Ouiiepa, Tucepcuy CPEIHETO U JUCIIEPCUN aIEKBATHOCTH

3. OCcHOBHBIE IPOrpaMMHBIE TPOAYKTHI 1151 pacueta X TC, uX OCHOBHbBIE OTJIMYHS
U npenHazHayeHusi. OCOOEHHOCTH MX MOCTPOEHUS U (PYHKIIMOHUPOBAHUS.

TumoBble mMIKaga UM KPUTEPUH OLIEHKU PE3YIbTATOB PYOEKHONW KOHTPOIBHOM
paboTsl puBeaeHbl B 0011ei yactu @OC oOpa3zoBarebHON IPOrPAMMBI.



2.3. BbinojHeHHe KOMIUIEKCHOT0 HWHIMBUAYAJbHOr0 3aJaHUSl  HA
CaMOCTOSITEJILHYIO padoTy

JlJist olleHUBaHUSI HaBBIKOB U OTbITA JESITEILHOCTH (BIAJEHUS), KaK pe3ylibTara
oOyyeHus 1o AUCIUIUIMHE, HE UMEIOIIe KypCOBOTO MPOEKTa WM pabOThl, UCIIOIb3YETCS
MHIUBUIYaJIbHOE KOMILJIEKCHOE 3aJJaHuE CTYIEHTY.

TunoBble mIKaga U KPUTEPUM OLICHKU PE3YJbTaTOB 3alIUThl MHAMBHUAYAJIHHOTO
KOMILIEKCHOT'O 3aJlaHus NpuBeaeHbl B 0011ei yactu @OC oOpa3zoBarebHON IPOrpaMMBbl.

2.3. BpInosiHeHHWe  KOMIUIEKCHOTO  HMHAMBHMAYAJbLHOIO 3aJaHMs  Ha
CaMOCTOSITEJILHYIO padoTy

JlJist olleHUBaHUSI HaBBIKOB U OTbITA JESITEILHOCTH (BIAJEHUS), KaK pe3ylibTara
oOyueHus 1o AUCIUIUIMHE, HE UMEIOIIe KypCOBOTO MPOEKTa WM pabOThl, UCTIOIb3YETCS
WHJVMBUIYaJIbHOE KOMIUIEKCHOE 3aJaHNUE CTYICHTY.

TunoBele mIKajla U KPUTEPUHM OLEHKH PE3YJIBTATOB 3aIUTHl WHIWBUIAYAJIHHOTO
KOMILIEKCHOT'O 3aJlaHus NpuBeaeHbl B 0011ei yactu @OC oOpa3zoBarebHON IPOrpaMMBbl.

2.4. IIpome:xxyTouHasi arrecTanus (MTOrOBbIH KOHTPOJIb)

Jlonyck K TPOMEXKYTOYHOW arTeCTallud OCYHIECTBISIETCS IO pe3yiabTaram
TEKYIIETro U pPyOeKHOTrO KOHTPOJISl. YCIOBUSIMU JIOMYCKA SIBJISIOTCS YCIEIIHAs c/laya BCeX
naboparopHbIX PabOT W TMOJNOXKHUTENbHAs WHTErpajibHas OLEHKA IO pe3ylbraTraM
PYOEKHOTO KOHTPOJISL.

2.4.1. Ilpoueaypa npoOMexKYTO4HOIl arrecrtauuu 0e3 TONOJTHHUTEIHLHOIO
aTTeCTAIMOHHOIO UCTIBITAHUA

Jlonyck K TPOMEXYTOYHOW aTTeCTallud OCYUIECTBISETCA IO pe3yiabTaram
TEKYIIETro U pPyOeKHOTr0 KOHTPOJISl. YCIOBUSIMU JIOMYCKA SIBJISIIOTCA YCIIELIHAs c/ladya BCeX
naboparopHbIX PabOT W TMOJOXKHUTENbHAsl WHTErpajibHas OLEHKA IO pe3ylbraraM
TEKYIIEro U pyOeKHOTO KOHTPOJISL.

Kpurepun BbIBeCHUSI WTOTOBOM OIICHKH 3a KOMIIOHEHTHI KOMIICTCHIIUH TIpHU
MPOBEJCHUU MPOMEKYTOYHON aTTecTallid B BHJE 3aueTa MPUBEACHBI B OOIIEH YacTH
®OC obpazoBarenbHOI NPOrpaMMBbl.

2.4.2. Ilpouexypa mNPOMEKYTOYHOH  aTrrecTauMu ¢  NPOBeACHUEM
aTTeCTAIMOHHOIO UCTIBITAHUA

Jlonyck K TPOMEXKYTOYHOW arTeCcTallud OCYUIECTBISETCA IO pe3yiabTaram
TEKYIIero U PYyOEKHOro KOHTPOJIS. YCIOBUSIMU JIONyCKa SIBISIIOTCS YCIElIHas caadya
1a00paTOPHBIX PabOT.

B otnmenbHBIX ciydasx (HampuMmep, B cllydae IepearTecTallid JUCUUIUIAHBI)
MPOMEXKYTOUHAs arTecTalus B BHUJE 3a4eTa IO AWCIUIUIMHE MOXET MPOBOAMTHCSA C
MPOBEJICHUEM  aTTECTAllMOHHOTO  HCHbITaHUsA 1o Owieram. bumer comepxur
teopeTudeckue Bompockl (TB) g1 mpoBepku YCBOSHHBIX 3HAHUM, MPAKTHYECKHUE
3amanust (I13) nms mpoBepKHM OCBOSHHBIX YMEHUM W KoMIUIekcHbIe 3amaHust (K3) s
KOHTPOJISI YPOBHS IPUOOPETEHHBIX BJIAJICHUM BCEX 3asBICHHBIX KOMIIETEHIIHM.

buner ¢dopmupyercs TakuMm o0pa3oM, uYTOObBI B HEro TMOMajd BONPOCH U
MpaKkTUYeCKUe 3aJaHusi, KOHTPOJUPYIOIIME YPOBEHb C(HOPMHPOBAHHOCTU  6cCex
3asBJICHHBIX KOMIIETCHIIUH.



2.4.2.1. TunoBbie BONPOCHI U 32JaAHUSA ISl 324€TA M0 JUCHUIIHHE

TunoBbie BONPOCHI 1JIsi KOHTPOJISI YCBOGHHBIX 3HAHMIA:

1. Tlonsitua: XTC u snement XTC. Ypoau kinaccudukanuu snementoB XTC.
[IpunnunuansHas cxema uzoOpaxeHus snementa (noacucremsl) X TC.

2. OmnpeneneHue ONTHUMaNbHOM mociegoBaTenbHOCTH pacuera XTC. Meroasl
nepeBojla  KOMIUIEKCA W3  3aMKHYTOro BuJa K  pa3oMkHyToMy. [loHsiTne
napamMeTpuyHOCTH. [loHSTHE «UTEpallMOHHBIA OJOK» W OCHOBHbIE (YHKIMH UM
BBITIOJTHSIEMBIE.

3. JlerepmMuHupOBaHHbIE U cTaTUcTUYecKre Mojenu 3iaemMeHToB XTC. OcHOBHbIE
O0COOEHHOCTH UX TIOCTPOCHUS U IPUMEHEHHUSI.

4. OcoOeHHOCTH TIOCTPOEHUS IETEPMUHUPOBAHHBIX Mojieniel anemenToB XTC.

5. Design 11: PaBHOoBecHBIN TepMoanHaMuueckuil peakrtop (Moaynb Equilibrium
Reactor).

6. Design II: Pextudukanus (moayns Shortcut Fractionator).

TunoBbie BONMPOCHI M NMPAKTHYECKHE 3aJaHHUS JIsI KOHTPOJS OCBOEHHBIX
YMEHHI:

1. CoctaButh B cpene Design-1l for Windows 3amanue 1o pacuety
TEXHOJIOTMYECKON CXEeMBl, COfEpIKalleld TEermI00OMEHHOEe U KOMIIPECCOPHOE
obopynoBaHue

2. CocraButh B cpene Design-Il for Windows 3amanue 1o pacuety
TEXHOJIOTUYECKON CXEMBI, COJIEpIKAIIe XMMHUUECKHIE peaKkTopa

TunoBble KOMIJIEKCHBbIE 32/IaHUsI JJ151 KOHTPOJISI IPUOOPEeTEeHHBIX BJIA/ICHHIA:

1. C ucnons3oBanuem cpeanl Design-1I for Windows nmpousBecT onTUMHU3ALMIO
paboOTBl  TEXHOJOIMYECKOM  CXEeMbI, coAepKalled  TeIIooOMEHHOE U
KOMIIPECCOPHOE O0OpyAOBaHHE, M COCTABUTh OTYET IO BBHIMOJIHEHHBIM
pacueTam

2. C ucnons3oBanuem cpenbl Design-11 for Windows mpousBectd onTuMu3anuio
paboThl TEXHOJIOTMYECKOM CXEMbl, COAepKalleil XUMUYECKHE peakTopa, M
COCTaBUThH OTUET IO BBHIIOJIHEHHBIM pacueTam

2.4.2.2. IlIkajibl OeHUBAHKSA Pe3yJIbTATOB 00y4eHHs HA 3a4eTe

Ounenka pe3yabTaToB OOyYeHHMs MO JUCHUIUIMHE B (GOpME  YpOBHS
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 671a0emb 3asBICHHBIX KOMIIETEHIIUHI
MPOBOJUTCS MO 2-X 0aJUIbHOM IIKaJle OLIEHUBAHUS («3aUeT» WIH «HE3aUeT»).

TunoBble mIKalla ¥ KPUTEPUHU OLEHKHU PE3yJAbTaroB OOy4YEHUS MpHU claade 3ayeTa
IUI1 KOMIIOHEHTOB 3Hamb, ymemdv u 61adems upuseneHsl B oOumieil yactu POC
00pa30BaTebHON NPOrpaMMBl.

3. Kpurtepuu ouneHMBAHUS YPOBHS C(POPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeH LM

3.1. Ouenka ypoBHs cpOpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHINH

[Ipu ouenke ypoBHS c(HOPMUPOBAHHOCTH KOMIIETEHIIMNA B pamMKaX BBIOOPOYHOTO
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KOHTPOJIS TP 3a4E€TE CUUTACTCS, UTO NOIYUEHHAS OYEHKA 3d KOMNOHEHM NPO8epsieMoll 8
ouneme KomnemeHyuu 0000wWaeMcs HA COOMBEMCMEYIOWUL KOMNOHEHM  BCex
KoMnemeHyuil, hopmupyemuvix 8 pamKax OaHHoOU y4eOHOU OUCYUNTUHDL.

OOmiast oreHka YpoBHA CGHOPMHUPOBAHHOCTH BCEX KOMIIETCHIUN MPOBOIUTCS
MyTeM arperupoBaHUs OIICHOK, IIOJYYCHHBIX CTYJACHTOM 3a KaIbli KOMIIOHCHT
bopMUPYEMBIX KOMIIETEHIIUH, C YI€TOM Pe3yJbTaTOB TEKYIIEro U pyOeKHOTO KOHTPOJIS
B BUJIE MHTETPAIbHON OLICHKH MO 2-X OaJNIbHOMW IIKaje («3aueT» WIh «He3zaueT»). Bce
pe3yabTaThl KOHTPOJIS 3aHOCSATCS B OLIGHOYHBIN JIMCT M 3alOJHSAIOTCS TpPEeroiaBaTeieM
10 UTOTaM TIPOMEKYTOUYHOU aTTECTAIIHH.

dopma OLIEHOYHOTO JINCTa U TPEOOBAHUS K €r0 3aN0JHEHHUIO IPUBEICHBI B 001IIeH
gact ®OC 06pa3oBarenbHOM MPOrpaMMBI.

[Ipn dopMHpOBaHWM HMTOTOBOH OIICHKH IPOMEKYTOUYHOH aTTECTAllMM B BHJIC
3a4eTa WCHONB3YIOTCS THUIOBBIE KpUTEpHUH, NpuBeAeHHBbIE B o0mei uactu DPOC
00pa30BaTebHON MPOTPaMMBI.



