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51.0.03.08 «<MopgenupoBaHue XMMUKO-TEXHOIOrMYECKUX NPOL,eCCOoB>»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

(BOJIKHOCTb, CTENeHb, y4eHoe 3BaHune)

3aBeayowmn kagenpon

COlr'JTACOBAHO:

MpepcenaTenb METOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (Mam y4yebHo-
METOANYECKON KOMUCCUN)

PykoBoamnTens obpazoBaTesibHOMN
nporpamMmbl

0.B XabubpaxmaHoBa

(®Kno)

0.B. XabubpaxmaHoBa,
KaHOnaaT XMMN4eCKnxX Hayk

(®UO, cTeneHb, yyeHoe 3BaHue)

(®UO, cTeneHb, yyeHoe 3BaHue)

0.B. XabubpaxmaHosa,
KaHAMAAT XMMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)



CopepxaHue

1. MepeyeHb NNaHUPYyEMbIX pe3yibTaToB 0byyYeHns No AUCUUNINHE (MOAYII0), COOTHECEHHBIX C MaHUPYEMbBIMU
pe3ynbTaTaMy OCBOEHNS 0OPA30BATENBHOM MPOTPAMMbI ...vvreessrrereessirreessastreeessstreeessssseessassreessasrreessssnseessns 4
2. MecTo AMCUMNANHBI (MOZYNS) B CTPYKTYPE 06pa30BaATENbHON MPOTPAMMbI  .vveeeisvrrreessirrreessssneeeessssreeeesanneeens 5
3. 06bem AncumMnavHbl (MOAyNs) B 3a4€THBIX eAMHMLAX C YKa3aHUeM KOMYecTBa akafeMNYeckmx 4acos,
BbIeNIEHHbIX Ha KOHTaKTHY0 paboTy obyyatoLmnxcs ¢ npenofasaTenemM (Mo BUAaM y4ebHbIX 3aHATWIA) U Ha

CAMOCTOATENIbHYIO PADOTY OOYHAILLMXCS  1uvuiiietiiiritiiieseeeeessssii s e s e s s aesas b n e e e e e e e e s bbb s e e e e e e e e s bbb nr e e e e e e e e bbb n e e e s 6
4, Copep)xaHme pUCUMnanHbl (Mogyns), CTPYKTYpPMpPOBaHHOE Mo TeMaM (pa3fenam), C yka3aHWeM OTBEAEHHOr0 Ha
HUX KOJIMYECTBA akaAeMUNYECKNX HYACOB U BULOB YHEOHBIX 3AHATUM .iveeerirerrrinnisseeererrnnnnnnnssessessssnnsnnnneessssssnnnnnns 6
4.1 CoOEPIKAHMNE NIEKLMOHHDBIX 3AHATUM  1evvvuuieiisiiieeettinseessttnseetetinseessta e eessta s e eesst e eeestn e e e et n e e e et e e e e st aeeeebaees 7
4.2 ConeprKaHne NTAaB0PATOPHBIX 3AHATUIM  ..eivuuuuieeiriiieeettteesesiseessstn e eesstn e essat e eesta e eeestn e esestnaeeesstaeeessnaeeennns 7
4.3 CoAeprKaHNE MPAKTUHECKIMX 3AHATUM  oevvuunereruiseersinaesstinsesssti s essstaessss e e ast e e s st a e e et e e e e e e e e st e e e e sbaes 7
4.4, ComeprKaHne CaMOCTOATENBHOM PADOTDBI  iuuuiiiiuiiirtietiiiettiietsteesieest e s et s st est e eaa e st et st e e et s estr e st s esaneasres 8
5. NepeyeHb y4ebHol nuTepaTypbl 1 y4ebHO-MeToANYeCKOro obecnevyeHns No AUCUUMIMHE (MOAYITIO) ....vver.e... 9
6. NMepeyeHb NHHOPMALMOHHBIX TEXHOOT NI, UCMOb3YEMbIX MPU OCYLLECTBAEHU 0Opa3oBaTeNbHOro npoLecca
no gmcuunavHe (MoAy0), BKAYas NepeyveHb MPOrPaMMHOT0 OBECMCUEHUA ..covvvvrrirnieeeeeeeeriiie e eeeeeernennnas 10
7. MepeyeHb pecypcoB MHPOPMALMOHHO-TETIEKOMMYHMKALMOHHOW ceTu «/IHTepHeT», NnpodeccnoHanbHbIx 6a3
LaHHbIX, UHPOPMALMOHHO-CIIPABOYHBIX CUCTEM  1ivvuuetrrrunerersnsneressnsesessnsasesssnsesessssesessnaesessnaesessnneserssnesesnnns 11
8. OnucaHme MaTepuaibHO-TEXHUYECKON Ba3bl, HeObX0ANMOW AN OCYLLeCTBNeHNs obpa3oBaTeNbHOro npoLecca
MO ONCLUIIIAHE (MOLYITHO)  1uutettutueeetstnieessstnseessttsessstaseessts s aeessta s ae e e st e e e e st n e et et e e et et e e e e et e e e e et n e e e et e aeeetbneas 11
9. METOONUECKIE MATEPUIAIIBI  eeeeeterttitieseeeeesssstttaseeeseesststs s aeeeesssstata s aeeeeessstsaaeeeeessstssa s seeeeesssrtssnnaaees 12
10. ®OHJA OLLEHOYHbIX CPEACTB MO AUCLUTMIINHE (MOLYITHO) ovvvrneierenietennieeeestnseeeessnseeessnsesessnseeesnnnneeesnnneeeennns 14



1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMeHoBaHue
KaTeropumu
(rpynnbi)
KOMNEeTEeHLUH

Koa un
HauMeHOBaHue
KOMMeTeHLUun

Kon n HaumeHoBaHue
MHOMKATOpPa AOCTUIXKEHUA
KOMMeTeHLuUmn

Pe3ynbTaTbl 06y4yeHus
(3HaTb, yMeTb, BNageTh,
COOTHECEeHHbIe C
MHOMKaTOpaMu
AOCTUIXKEHUSA KOMMNETEeHLUU)

ObuwenpodeccrmoHanbHble KOMAETEHLUN

NH>XeHepHas u
TexXHosornyeckas
noaroToBKa

OMNK-4 CnocobeH
obecneynBaTb
npoBefeHne
TEXHOJ/I0rMYECKOro
npouecca,
NCNoNb30BaTb
TexXHnYyeckmne
cpencTea 4nis
KOHTPONS
napamMeTpoB
TEXHOI0rMYECKOro
npoLiecca, CBOMNCTB
CbIpbs Y FOTOBOM
npoayKumm,
OCYLLLeCTBAATh
N3MeHeHmne
napameTpoB
TEXHOI0rnYeckoro
npouecca npu
N3MEHEHNN
CBOWCTB ChIpb#

OMNK-4.2 Obecne4ynBaeT
nposeneHne
TEeXHOM0rMyeckoro npouecca
B COOTBETCTBUU C

TEXHOJIOr NYeCKUM
persiaMmeHToM

BnapeTb HaBblkaMu paboTbl
Ha COBPEMEHHbIX
KOMMbloTepax,
NPaKTM4eCcKoro
NCNONb30BaHNSA COBPEMEHHbIX
NPOrpaMMHbIX CPeACTB ANA
CO3[aHNA MoLesien XUMNKO-
TEXHONOrMYeCKnX NPoLLeccos;
HaBblKaMW OCYLLLECTBNIEHNA
N3MEHeHN NapamMeTpoB
TEeXHOJIOrMYecKoro npowecca
npy OTKJIOHEHUAX OT
YCTaHOBJIEHHbLIX HOPM

3HaTb MaTeMaTun4eckue,
aHaNNTUYECKME 1 YUCSIEHHbIE
MEeTO/bl peLleHns
MOCTaBNIEHHbIX 3a4aY,
COBPEMEHHbIe
MHOPMALIMOHHbIE
TEXHOJIOr N OCHOBbI A5l
MOCTPOEHUS MOAENN
TEXHOJIOrMYecKoro rnpowecca
B COOTBETCTBUM C
TEXHOJIOrNYeCKUM
persamMeHToMm

YMeTb NPOBOAUTL
NpaKTU4YeCcKne pacyeTbl Npu
NCcCnefoBaHNM peasbHbIX
MPOLLEeCCOB 1 anmnapaToB
XVMUYECKON TEXHONOTUN C
obecneyeHrnem NpoBeeHUS
TEXHOJI0rMYeCKoro npotecca
B COOTBETCTBUU C
TEXHOM0rNYECKUM
pernamMmeHToMm




Hay4Hble
nccnenoBaHUs un
pa3paboTkm

OrnK-5 CnocobeH
OCYLLLECTBAATh
3KCNepUMeHTasbH
ble uccnenoBaHuns
N UCMbITAHKSA MO
3a[laHHOM
MeTouKe,
NPOBOANTb
HabnogeHns
n3MepeHuns ¢
y4yeToM
TpeboBaHMN
TEXHUKN
6e3onacHocTy,
obpabaTbiBaTh U
NHTEPNpeTUpoBaThb
3KCMNepuUMeHTasbH
ble JaHHble

OMK-5.1 Mposoant
nccnenoBaHna U UCNbITaHNS
CblpbSi, FOTOBOW NPOAYKLNN
Mo 3aJaHHbIM METOOVKAM

BnapeTb HaBblkamMu
NPOBeOEHNS NCMbITAHUN
CbIpbS U BbIMyCKaeMow
npoayKLUmnm

3HaTb TUNOBbLIE METOAMNKM
NCCNenoBaHNA N UCMbITAHUS
Cblpbsi, FOTOBOW NPOAYKLMK

YMeTb NpoBOAUTL
NCCnegoBaHNA N NCMbITAaHUS
Cbipb$l, PeareHToB 1 roTOBOWA
NPOAYKLMM MO 3adaHHbIM
MEeTOONKaM

ONK-5.3 CnocobeH
obpabaTbiBaTh 1
NHTEPNPETUPOBaTb AaHHbIE
3KCMNEPUMEHTOB NpK
OCYyLLLeCTBEHUM
npogeccrnoHansHom
LeATEeNbHOCTM

Bnanmetb cnocobamu
06paboTKy 1 MHTepnpeTaLmm
[AHHbIX 3KCNEePUMEHTaNbHbIX
nccnenoBaHUn npu
pa3paboTke Monenen XMMmnKo-
TEeXHOJIOrMYeCcKMx NpoLeccoB

3HaTb NPUHLMMABLI 1 METOAbI
NOCTPOEHNS MaTEMATUYECKMX
MO enent 0CHOBHbIX
npoLeccoB XMMNYECKON
TEXHOJ10rnK; Cnocobsl
06paboTKn 1 MHTepnpeTaumm
3KCMNEPUMEHTaNbHbIX AaHHbIX

YMeTb MCNob30BaThb
MaTeMaTU4yeckne MeToabl
pa3paboTKM 1 nccnenoBaHms
3(hheKTUBHbIX NPOLLECCOB "
annapaToB XMMUNYECKON
TEXHOJIOr MK C y4eTOM
TpeboBaHNIN TEXHNKN
6e3onacHoCTH

2. MecTo gucuunauHbl (MOpynsa) B CTPYKType obpa3oBaTesibHOW NPOrpaMMbl

MecTo AMCUMMIMHBI (MOLyNst) B CTPYKType 06pa3oBaTeNibHON NporpaMMbl: 06sA3aTesibHasA 4acTb

Kopn

KoMn MpepwecTsylowune
eTeH AUCLUMJIUHDI
LUK

napannenbl-lo ocBauBaeMbie
AUCUUNJIUHDI

Mocnepylowme AUCLUNIIUHBI




pouecchl 1 annapaTsl
XUMUNYECKOM TEXHON0rnn,
OMK- | Y4yebHaa npakTurKa:

4 TexHoJsiornyeckas (MpoeKTHo-
TexXHoJIormyeckas) NpakTuka;
®dusmyeckasn xumus

06Las XMMmyeckas TEXHOIOTUS;
MpoekTupoBaHue getanen,
MaLlVH 1 annapaToB XMMUNYECKOW
TexHonoruu; MNpouecco n
annapaTbl XMMUYECKOM
TEXHOJI0TUK

MoaroToBka K npouenype
3aLlUThI 1 3aLLMTa BbIMYCKHON
KBaMVKaLMOHHON paboThl

BeBefeHne B MH(OPMALMOHHbIE
TexHosiornm; OCHOBbI

onK- TEXHUYECKOro peryanpoBaHms un
5 ynpaB/ieHna KayecTBoM; Y4ebHas
npakTuKa: TEXHOJIormyeckas
(MpoeKTHOo-TexHoornyeckas)
npakTuka; ®usmyeckasa XuMmns

MaTepurasbHble 1 TEM/0BbIE
pacyeTbl; ObLas xmMmMnyeckas
TEeXHOJI0r s

MoaroTtoBka K npouenype
3alUThl 1 3aLLMTa BbIMYCKHOW
KBaM@rKaLnoHHON paboThbl

3. 06bem aucuunnauHbl (MOAyNA) B 3a4eTHbIX eAuHULaX C YKa3aHUeM KoJiMyecTBa
aKaAeMU4YeCKuxX 4acoB, BblAeIeHHbIX HA KOHTaKTHYI0 paboTy obyualowwmxcs ¢
npenopasateneM (No BMAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYIO paboTy

obyualowmxcs
B 7 cemecTp 8 cemecTp
cero 4yacos
YyacoB / 4yacoB /
. / 4acoB B
Bupa yyebHoM paboThl - 4acoB B 4acosB B
3J1IeKTPOHHOM . .
dbopme 3N1€KTPOHHOM | 3/IEKTPOHHOM

dopme dopme
AynouTopHas KOHTaKTHas pabota (Bcero), 10 6 4
B TOM Yucne:
Jlekuunn 4 4 0
MpakTuyeckne 3aHATUS 6 2 4
CaMOCTOiITe.nI:Hail paboTa (Bcero), 195 100 95
B TOM 4ucne:
NMOArOTOBKa K 3a4eTy 14 14 0
NMOLArOTOBKAa K MPaKTUYECKMUM 3aHATUAM 20 12 8
COCTaBJIeHNe KOHCMEeKTOB 141 74 67
NOArOTOBKA K 3K3aMeHy 20 0 20
KoHTponb 11 2 9
UToro: yac 108 108 0
UToro: 3.e. 6 3 3

4. CopepixaHue gucuMnIuMHbl (MOAynsa), CTPYKTYpUpOBaHHOE MO TeMaM (pasaenam),
C YKasaHueM OTBe,eHHOro Ha HUX KOJInYecTBa akageMU4eCKux 4YacoB U BUA,0B

y4eOHbIX 3aHATUHI

Bupbl yuebHOM
Harpyskm u ux
pashj:,gena HaumeHoBaHue pa3pena AMCUUNINHDI TPYAOEMKOCTb, Hachbl
n3 | np|n3|cpc|Beero
Yacos
1 Sscl)l;l_lmeifg;pocu MOZLe/IMPOBAHNSA XUMUKO-TEXHONOT NYECKNX alol 200!l 106




MaTemMaTnyeckoe n CTPYKTYpHOe MoAeInpoBaHne XMMnKo-
2 TEXHOJIOrMYeCcKMx npoweccos. ONTUMMU3aLUA XUMUKO- Of0] 4] 95 99
TEeXHOJI0rn4ecKmx npoL.eccos
KoHtponb| 0 | O | O 0 11
Utoro| 4 | O | 6 | 195 | 216
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuuyectBo
Ne HanMeHoBaHMWe Copep>xaHue nekuum 4yacos /
TeMma nekuum (NepeyeHb ANOAKTUYECKUX e ANHNLL: 4acoB B
3aHATUSA paspena .
paCcCMaTpUBaEMbIX MOATEM, BOI'IpOCOB) 3JIEKTPOHHOM
dopme
7 cemecTp
BeepneHune. OCHOBHbIE MOHATUA U
TepMuHbl. Kn npnKauna m nen.
06uyme Bonpockl ep accugukaul oaene
MaTeleaanble N MbICNEHHbIE MOLESIN.
MOo4eNNPoOBaHUA XUMUKO- KJ'IaCCVI(bI/IKaLI,VIﬂ n o
1 o o MpyHLUMMLI NOCTPOEHUSA MOoAenen 2
TEXHONOIMYEeCKuxXx CBOUCTBa Mopenen
XUMWNKO-TEXHOJIOrM4ECKMX NnpoLeccos.
npoLieccos .
Cuctemsbl 1 npoueccol. CBONCTBA
mogenen. Llenn mogenvposaHms.
ObLas xapakTepucTuka 3aaay
XMMU4eckKom TexXHOoJ10rnn, pellaemblix C
NPUMeHeHNEM KOMMbIOTEPHbIX
TEXHOJOTNiA: @aBTOMaTN3MPOBAHHbIE
KoMnbloTepHble o
06uyme Bonpockl TEXHONOMN B CUCTEMbI Hay4HbIX NCCNe0BaHUN,
MoOeNNpoBaHNA XUMUKO- AdBTOMaTU3NPOBaHHOE NMPOEKTUPOBaHNE,
2 MOLENNPOBAHUN XUMUKO- 2
TEXHONOIrMYEeCKUxX AaBTOMaTU3NPOBaHHbIE CUCTEMBI
TEXHONOIrM4YeCcKunx
npoueccos ynpaBJsiEHNA TEXHONOTNHECKUM
npoLeccos
npoueccom. KOMI‘IbrOTeprIe TEXHONOIr NN
Kak 0CHOBa COBPEMEHHOro Noaxona K
YNpPaBJIEHNIO TEXHONOINYECKNMN
npoLeccaMmn opraHM4eckoro CUHTe3a
WToro 3a cemecTp: 4
Wtoro: 4
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATUS HE Peann3yoTCs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
Konuyectso
TemMma Coaep)xaHue NpaKkTUYECKOro 3aHATUA yacos /
Ne HaumeHoBaHue
npakKTU4eckKoro (mepeyeHb AMAaKTUYECKUX eQUHNLL: 4acoB B
3aHATUA pasgena .
3aHATUA paccMaTpuBaeMbIX MOATEM, BONPOCOB) | 9NEKTPOHHOM
¢dopme
7 cemecTp
O6Lwme BONpOCHI NPVHLMMI Knaccugumkauma maTemMaTUyeCcKmnx
MOAENNPOBAHNSA XUMUKO- P mMogzenen. MpuHUMNbl MaTeMaTUYEeCKOro
1 MaTeMaTU4YecKoro . 2
TEXHONOrNYeCKnx MOe/IMPOBaHUSA NPOLLECCOB XUMUYECKON
MO[LeSIMPOBaHuS
npowueccos TEXHONOr N,




MaTemaTunyeckoe 1

CTPYKTYpHOE BAOYHBIN NPUHLMN NOCTPOEHUS MogeNen
mMonoennpoBaHMeE XMMNKO- MOJJ,GJ'IVIpOBaHVIe Macconepena4n. 06U.I,a$l XapPaKTEPUCTKNKa
TEXHOIOrN4eCcKmnx MacCco0bMeHHbIX MaTeMaThU4eCKOro onncaHua: ypaBsHeHune 2
npoweccos. ONTuMK3aumMs | NpoLeccos H6anaHca Macchl, ypaBHEHNE paBHOBECKS,
XUMUKO-TEXHOIOMMYeCKnNX YpPpaBHEHNE KUHETUKHN.
npoLieccos
MaTemaTunyeckoe un
CTPYKTYpPHOE
mMopennpoBaHne XMMNKoO- Mo,uenmposaHme
MO)J,eJ'IVIpOBaHVIe TensI006MeHHbIX
TexXHoIorn4eckmnx TenI006MEeHHbIX 2
npoueccos. PacyeT TennoBoro 6anaHca
NnpoLeCCoB. OonTummnsaums npowueccos
XUMUKO-TEXHOIOrN4eCKnXx
npoueccos
WToro 3a cemecTp: 6
WTtoro: 6
4.4. Copep>XaHue caMoCToATeNIbHOM paboThi
Bua Copep)xaHue CaMOCTOATEJIbHOM
HanmeHoBaHue y paboTbl KonuyecTtso
caMoCToATe SIbHOM
paspena paboTkl (mepeyeHb ANAAKTUYECKUX eANHWLL: Yyacos
paccMaTprBaeMblX NOATEM, BOMPOCOB)
7 cemecTp
KoHCcnekTupoBaHue 0CHOBHOM U
LOMONHUTENbHON NUTEepaTypbl MO TEMAM:
OcHoBbI MOAENNPOBAHNA XMMUKO-
TEXHOJI0rM4eCKuX npoLeccos.
MeTogonorus NoCTpoeHns
O6wyme Bonpochl .
CamocToATeNIbHOE | MaTEMaTUYeCKUX MOLENIeN XUMUKO-
MOLeSIPOBaHNA XMMUKO-
n3y4vyeHue TEeXHOMOr M4eCcKmx rnpoL,eccos. 74
TEXHOJI0r nyeCcKunx
MaTepuana MaTeMaTn4yeckoe onncaHue
npoLieccos .
rMOPOSAUNHAMUYECKON CTPYKTYPbI
NMoTOKOB. Mojesb naeanbHOro
cMelleHunsa. Mofenb naeasibHOro
BbITeCHeHUS. Andpdy3roHHbIe
rMOpoanNHaMUYecKre Mmogenu.
O6Lme Bonpochl
MoaroToBka K /I3y4yeHne TeopeTnyeckoro Matepumana no
MOoeNnpoBaHNa XMMUKO-
NPaKTUYeCKUM TeMe NpoBefeHUs NPakTUYecKoro 12
TEXHOJIOr MYeCcKunx
3aHATUAM 3aHATNSA, ohopMIeHe OTHeTa
npoLieccos
O6wme Bonpochl
MOLeNIMpoBaHMA XMMnKo- | MoAroToBka K MoaroToBka Mo Bomnpocam pasfesa K 14
TEXHOJI0r M4yeCcKunx 3avery 3a4ery
npoLieccos
Wtoro 3a cemecTp: 100

8 cemecTp




MaTemaTnyeckoe n

KoHCneKTupoBaHmne 0CHOBHOW ©
LOMOJIHNTENBHOW IMTepaTypbl M0 TEMaM:
OCHOBHbI€ 3aKOHOMEPHOCTH
TennoobmeHa. MaTemMaTn4ecke MoLeNu
TennoobMeHHbIX annapaTos.
MonenupoBaHme npolecca abcopbumm.

CTPYKTYpHOE MogaenunpoBaHue npoLecca agcopbumm.
mMogenmpoBaHue xmmuko- | CamocTtoaTesbHoe | MccnenoBaHme XMMMUYeCKoro npowecca,
TEXHOOrNYeCcKunx n3y4vyeHue NMpoTeKalLLEero B roMOreHHOM peakTope 67
npoueccos. ONTumMmusaumsa | MaTeprasna naeanbHoOro cMeleHmns. iccnenosaHue
XUMUKO-TEXHOOMNYECKNX XUMMYECKOro npouecca, NpoTeKatoLwero
npoLeccos B peakTope naeanbHOro BbiITECHEHUA B
CTaLOHAPHOM pexunMme.
Cuctematusauma MeToLoB ONTUMU3ALMN.
CTaTucTnyeckne MmeToLbl ONTUMU3ALUN.
YncneHHble MeTOObl peweHuns
ONTUMU3ALMOHHBIX 3ajay
MaTemaTnyeckoe 1
CTPYKTYpHOE
MoaenmpoBaHue XxMMuko- | MoAroToBka K /I3y4yeHue TeopeTnyeckoro matepurasa no
TEXHOJIOTNYeCKnX NpakTU4yeckmuM Teme npoBefeHNs NPaKTUY4ecKoro 8
npoueccos. ONTumMmM3sauns | 3aHATUAM 3aHATMA, OhOpMIIEHNE OTYeTa
XUMUKO-TEXHOOMNYECKMX
npoLeccos
MaTemaTnyeckoe u
CTPYKTYpHOE
MOAEeNMpoBaHne XMMNKO-
TeXHOMOMMYECKIX MNoporoToBKa K lNonoroToBKa Mo BOMpocam pasfena K 20
3K3aMeHy 3K3aMeHy
npoueccos. ONTUMM3aLnS
XUMMUKO-TEXHONOTr NYEeCKMX
npoLeccos
Wtoro 3a cemecTp: 95
Utoro: 195

5. MepeuyeHb y4eOHOW nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no
AucuunnuHe (Mmoaynio)

Pecypc HTb
Ne Bbubnuorpaduueckoe onucaHue CamrTy
n/n (3BC CamI'TY,
IPRbooks n 1.4.)
OcHoBHasa nuTepaTypa
MaTeMaTnyeckoe MoLeNMpoBaHMNE XMMUKO-TEXHOOMMYECKNX NPOLLECCOB 1
1 |@annapatos: y4ebHoe nocobue / 3aBapyxuH C.I'., HoBocmbupckuia DNEKTPOHHBIN
rOCYAapCTBEHHBIN TeXHUYeCKU yHuBepcuTeT: 2017.- Pexxum goctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91236
MoaennpoBaHne XMMUKO-TEXHOSIOMMYECKNX NPOLLECCOoB
(3KCMepuMeHTanbHO-CTaTUCTMYECKNe Moaenn): y4ebHoe nocobue / 3 .
2 | EBgookmmoB A.H., Kyp3uH A.B., CaHkT-MNeTepbyprcknii rocyaapCTBEHHbIN JIEKTPOHHBIN
YHUBEPCUTET MPOMBbILLIIEHHBIX TEXHONIOTUA U An3aiHa: 2018.- Pexum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||102527




MogenupoBaH/e XMMUKO-TEXHOJIOMMYECKMX NMpoLLeccos. B 2 yacTtax. Y.1.
CratucTuyeckme pacyeTbl 1 obpaboTka akcnepnMeHTa. Peanusaumsa
pelweHnin B cpene Microsoft Excel: y4ebHoe nocobue / Bopobbes E.C.,
KapanuH 3.A., BopobbeBa .., KazaHCKNA HAaLMOHAbHBIN
nccnenoBaTeNbCKUN TEXHONOMMYECK YHUBepcuTeT: 2019.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100562

DNEKTPOHHBbIN

pecypc

MogenmpoBaHMe XMMUKO-TEXHOJIOMMYECKMX NMpoLeccoB. B 2 vyacTsax. Y.2.
MnaHvpoBaHMe ONTUMAJNIbHOr O 3KCNEPUMEHTa, peasin3aumnsa peweHni B
cpene Microsoft Excel: yyebHoe nocobue / Bopobees E.C., KapanuH 3.A,,
Bopobbesa ®.U., Ka3aHCKMIA HaLMOHaAbHbIA NCCen0BaTENbCKUN
TexHonormnyeckuin yHnsepcuteT: 2019.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||109559

DNEKTPOHHBIN

pecypc

Obwan xuMnyeckas TexHonorus. BeegeHme B MogennpoBaHme XMMmKo-
TEXHOI0rn4yeckmx npoueccos: y4ebHoe nocobue / 3akrenm A.10., Jloroc:
2012.- Pexxum pocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||9103

DNEKTPOHHBIN

pecypc

Wkapynna, C.MN. MogennpoBaHue TEXHOJIOTMYECKUX W MPUPOLHbIX CUCTEM :

yyeb. nocobue / C. M. Wkapynna; Camap.roc.TeXH.yH-T, XMMUYeCKme
TEXHOJIOr MK 1 NpoMbILLIeHHas 3konorus.- Camapa, 2019.- 87 c..- Pexxum
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3707

DNIEKTPOHHbIN

pecypc

JlononHuTenbHas nuTepaTtypa

NiccnepnoBaHue paBHOBECUS B CUCTEMAX Ma3-XMAKOCTb. TeopeTnyeckmne
OCHOBbI 1 3KCNEepUMeHTalbHble MeToauKN. MoLenmpoBaHNEe XMMUKO-
TEXHOJI0rMYeCKux npoueccos: y4ebHoe nocobue / EnumaHosa I'.I'.,
KapanuH 3.A., KceHooHTOB [.B., AHncumosa B.U., OnapkuH A.B.,
Ka3aHCKMI HaLNOHaNbHbIN NCCenoBaTeNbCKUI TEXHONOM NYECKNIA
yHuBepcuteT: 2016.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||79296

DNIEeKTPOHHbIN

pecypc

ObLwas xuMmnyeckaa TexHosorna. BeegeHve B MogenmpoBaHme XMMUKO-
TeXHONorm4yecknx npoueccos: yyebHoe nocobue / 3akrenm A.t0., Jloroc:
2014.- Pexxnm gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||66419

DNEKTPOHHBIN

pecypc

MpuHUMNBI MaTeEMaTMYeCKOro ModennmpoBaHma n aHanmsa XTC. Pacyert

MaTepuanbHoro 6anaHca XTC 4eKOMMNO3NLMOHHBIM MOAY/IbHbIM METOLOM :

MeTofA.yKa3aHua K nab. pabotam / Camap.roc.TexH.yH-T, Xummnyeckas
TEXHOJIOrMS 1 NpoMbILLIeHHas 3konorus; coct. C. M. Wkapynna.- Camapa,
2014.- 23 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2117

DNIEKTPOHHbIN

pecypc

HocTtyn obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTsnseTcs nocpeacTBOM NEKTPOHHOMN

NH(OpMaLMOHHON 0bpa3oBaTeNbHON cpelbl yHMBepcuTeTa U canta HTB Caml TY no nornHy u naposto.

6. NMepevyeHb MHPOPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLLECTBJIEHUM
obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlO4Yas nepeyeHb

nporpaMMHoro obecneyeHus

Mpv NPOBEAEHNN NEKLMOHHbIX 3aHATWIA NCMOb3YeTCa My/bTUMeaniiHoe 060pyaoBaHMe.

OpraH130BaHO B3auMoaencTBre oby4yaloLllerocs 1 nNpenofaBaTens C UCMOJb30BaHWEM 3JIEKTPOHHONM

NH-hopMaLoHHo obpa3oBaTesibHOM Cpedbl YHUBEPCUTETA.

Ne Cnoco6
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
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Microsoft

2 | Microsoft Office 2013 . JInueH3noHHoe
(3apybexHblii)
«JlabopaTopum
3 | AHTuBumpyc Kaspersky EndPoint Security Kacnepckoro» JInueHsnoHHoe
(OTeyecTBEHHbIN)
MporpammHoe obecnevyeHmne AO «AHTMNNarvaT»
4 o JInueHsnoHHoe
«AHTUNNArvaT.OkCcnepT» (OTevyecTBEHHbIN)
3A0 «CogT/lanH
MaTemaTnyeckoe nporpaMmHoe obecnevyeHne y
5 Tpeno» JInueH3noHHoe
Mathcad .
(3apybexHblii)
MporpamMmmHoe obecrnevyeHne ans 3A0 «CotT/lanH
6 | nporpamMmMmpoBaHuUs, YACIEHHbIX PaCcHeToB U Tpenpg» JIneH3noHHoe
BM3yasm3auum pesynbtaTtos Matlab (3apybexHbin)

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npogeccMoHanbHbIX 6a3 AaHHbIX, UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaumeHoBaHue KpaTtkoe onucaHue Pexum poctyna
1 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypcel 0TKpbITOro
- focTyna
2 | KoHCynbTaHT natoc http://www.consultant.ru Pecypcbl oTKpbITOr
[ocTyna
3 HQMCKOBaﬂ cucTema http://WWW.SCOpUS.COm Pecypcbl 0TKpbITOrO
SciVerse focTyna
Poccuinckmne 6a3ebl
INEeKTPOHHO-6ubnmoTeyHas ) . LaHHbIX
4 cuctema IPRbooks http:/fwww.iprbookshop.ru/ OrpaHNYeHHoro
focTyna
Poccuinckmne 6a3ebl
dnekTpoHHasa bubnnoTeka s S e o LaHHbIX
5 W3gaHmit CamrTY http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe Or PAHIYEHHOTO
focTyna

8. OnucaHmMe MaTepuanbHO-TEXHNYECKON Da3bl, HeOOXoa4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKunoHHbIe 3aHATUSA

Ayontopus Ond NeKUUOHHbIX, CEMUHAPCKUX U MPaKTUYECKMUX 3aHATUN, TEKYLEro KOHTPONs u
NPOMEXYTOYHON aTTecTauumm (C MynbTuMeAunHbIM 060pyAOBaHMEM) YKOMMNNEKTOBaHb Mebenbio u
TeXHUYeCKMMM cpeacTBaMu obyyeHns, cnyxawnMy ons npeactaBneHnsa yyebHon nHpopmaunm 60abLLon
ayamTopum.

MpakTuyeckue 3aHATUA

AyouTtopua Ons NpakTUYeCKUX Y CEMUHAPCKUX 3aHATUNA, TEKYLLEro KOHTPOJISA Y NPOMeXyTO4YHOM
aTTecTauumn, YKOMMNIeKTOBaHHbIE CNeLnann3npoBaHHON Mebesnbio N TEXHUYECKUMU CpeacTBaMu o0byyeHuns
(NpoekToOp, 3KpaH, KOMMbIOTEP/HOYTOYK), C BLIXOAOM B CeTb VIHTEpHET M LOCTYMOM B 3JIEKTPOHHYIO
MH(OopMaLnoHHO-06pa3oBaTenbHy0 cpeny CamlTY. Ayantopus obopyaoBaHa cneLnann3vpoBaHHON Mebenbio:
CTOJIbI U CTYNbA ANa obyyatowmuxcs; cTon n CTya AAa npenogasaTens, [oCKa.

KomnbloTepHble Knaccol (aya. 101, 102, 111, 201, 311,401, 404).

JlabopaTopHble 3aHATUSA
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NabopaTopHble paboTbl y4ebHbLIM MAaHOM He NPeayCMOTPEHbI.

CamocToaTenbHas paboTta

MomelleHNs 4N CaMOCTOSATENIbHOW PaboThbl OCHALLEHbl KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
nogKn4yeHns K cetn «MIHTepHeT» U LOCTYNOM K 3JIEKTPOHHON MH(OpPMaLMOHHO-06pa3oBaTebHON cpeae
CamITY:

- KabnHeT ANs TeKylwero KOHTPOAS U MPOMEXYTOYHOW aTTecTauun, KYpcoBOro MpoeKTUpoBaHuUs,
rPynnoBbIX Y MHAMBUAYANbHBIX KOHCYNbTauui aya. 212;

- KabuHeT Ans camocTosTensHoM paboTel, ayautopus 304;

- KOMMbIOTEPHbIE KNaccol (aya. 101, 102, 111, 201, 311,401, 404).

9. MeToaunyeckue matepuansl

MeToanyeckue pekomMeHgauunn rpun pa60Te Ha JIeKUuunu

[l0 NeKunmn CTyaeHT O0JKEH NMPOCMOTPETh Y4ebHO-MEeTOANYECKYIO U HAayYHYIO NUTepaTypy Nno TemMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen Havanom nekuum obyvawwmmcs coobllaeTcs TeMa NeKLumK, NaaH, BONpPoChl, noajexawiune
PacCMOTPEHNIO, OOBOAATCA OCHOBHbIE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbI MaTepuan, coobliaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO NPOCAYLWMBATLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenseH B MamsaTu. MNpnucTynas K CayLaHnio HOBOro y4ebHoro
MaTepuana, nosie3HO MbICJIEHHO YCTAHOBUTL €ro CBSA3b C paHee M3yyeHHbiM. Chens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoamMmo Bcieq 3a
npenofasaTtenemM yMeTb BblAeSIATb OCHOBHbIE KaTerophmn, 3aKOoHbl U oNpeaendaTb X coaep>XXaHue, I'Ip06J'IeMbI,
npennofiaraTb UX BO3MOXHbIE PELLUEHMNS, OOKa3aTeNbCTBa U BbiBOAbI. OCyLLECTBAAS TaKyl paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEKTUPOBaAHNE U AalbHeNlee
n3yyeHue.

KoHCcnekTupoBaHne nekuun nossonseT obpaboTaTh, CMCTEMATM3NPOBATbL M Jyylle COXPaHUTb
NoJsly4yeHHy MHdopMauno C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAaHOBUTb B MaMsATU OCHOBHbIE,
coaepKaTesbHble MOMEHTbI. TUnnYyHasa ownbka, coBepluaemMas 0byyatoWwmnmMcs, 4OC0BHOE KOHCMEKTMPOBaHME
peyn npenofasaTens. Kak npasBuno, Npu 3anucu «CJ0BO B C/I0OBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHMe,
aHann3 N cuHTe3 uHpopmauumn. OTbrpas HY>KHY MH(OPMALILIO, FTNaBHbIE MbIC/K, NPO6AEMbI, peLleHns 1
BbIBOAbI, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTbL €ro TakuM 06pa3oMm, YTobbl MOTOM MOXKHO ObIJI0 IEFKO B HEM
pa3obpaTbCs. XKenaTtenbHO 0CTaBMTb B paboynx KOHCMEKTaX MoJs, Ha KOTOPLIX MOXXHO ByaeT aenaTb MOMETKU
N3 pPEeKOMeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWME MaTepuan MPOCAYLWAaHHONW NleKuumn, a Takxe
nogyepkmBatowme ocoby BaXKHOCTb TEX UMM MHbIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NEKLUN
paboTa Haf KOHCMEKTOM He MOXXET CHMTATbCs 3aBepLleHHON. Hy>XXHO ellle BOCCTaHOBUTb OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOr ObIThb
MCMOJIb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOOXOAUMBIA A8 CAMOCTOSTESIbHOM PaboThI.

MeToan4yeckme pekoMeHaaLmm npy NoaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUSA N0 AUCLMUMINHE NPOBOAATCA B LIeNIAX BbIpaboTKM MPaKTUYECKMX YMEHUA 1
npnobpeTeHns HaBLIKOB B peLleHn NPothecCMoHas bHbIX 3a4ay.
PekoMeHAayeTCs cnenyrowas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMMEeHMe C MNAaHOM MPAKTUYECKOro 3aHATMSA, KOTOPbIM OTpaKaeT COoLEep)XaHue
npensoXeHHON TEMbI;
2. npopaboTKa KOHCMEeKTa NeKkunu;
3. YTeHMWe peKOMeHA0BaHHOM NUTepPaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI NMiaHa NPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3a4aHWIA, 3a4ay 1 ap.

MoaroToBka 0by4atoLWEerocs K NPakTUYECKOMY 3aHATUIO NMPOU3BOANTCS MO BOMpPocaM, pa3paboTaHHbIM
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ONS KaXKLOW TeMbl NMPakKTUYECKUX 3aHATUIA U (MAK) Nekuuin. B npouecce NoaroTOBKU K MpakTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe peKOMeHL0BaHHOM
JInTepaTypbl.

PaboTa CTyAeHTOB BO BpeMs MPaKTUYeCKOro 3aHATMSA OCYLLEeCTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie Wnn BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNOCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaBJIEHHbLIX MpobaeM, ymMeTb HaxOAWTb MOJIE3HbIN
LOMOMHUTENbHLIA MaTepuan no TeMaTuke 3aHATUNR. Obyvatowmmca Heobxoammo obpallaTh BHUMaHMWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensiTb NPaKTUYECKYI0 3HAYNMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPakKTUYeCKUX 3aHATUAX oby4alowmecs LOJHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie ©
MHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT CIOXKHOCTY NpeasiaraeMbix 3alaHui, Lenen 3aHaTus, obLien noaroToBKM
obyyaLwmxca npenoaaBaTeNlb MOXET MOACKa3aTb 00y4aloLWMMCs anropuTM peLleHns nam nepsoe OenCTBUe,
nnn ykasaTb obLllee HanpaBieHne paccyxaeHwuir. MonyyeHHble pe3ynbTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[EeKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeToauyeckne pekomeHaaumm npu paboTte Ha N1abopPaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo/ paboTbl LENNTCA Ha ABE YCJAOBHbIE 4acTW: TEOPETUYECKY U
NpaKTUYeCKyIo.

HeobxoaAnMbIMW CTPYKTYPHBIMI 3N1EMEHTAMU 3aHATUA ABNAIOTCS NpoBeaeHne nabopaTopHon paboThl,
npoBepKa YCBOEHHOro MaTepuana, BKYaoLwas 06cyKieHne TeopeTn4eckmx 0CHOB BbIMOHAEMOW paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, NMPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTaXK Mo
MCNonb30BaHMIO Heobxoaumoro obopynoBaHus. MpenofaBaTeslb KOPPEKTUPYET AeATeNbHOCTL obyyatollerocs
B npouecce BbiMoaHeHUs paboTbl (Npu HeobxoaumocTu). Mocne 3aBeplueHns nabopaTopHON paboThl
NOABOAATCS UTOMW, 06CY)KOATCA pe3ybTaThl LeATENbHOCTY.

Bo3MoOXHbI crenytowmne GopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHasA, rpynnoBas u
nHanBmAayanbHada. MNMpn GpoHTanbHOW HopMe BLINOMHAETCS OfHa M Ta e paboTa (Npy 3TOM BO3MOXHbI
pa3JinyHble BapuaHThbl 3aaaHuin). Mpu rpynnosoi dopme paboTa BbIMONHSAETCS Fpynmnon (KkomaHaon). Mpu
NHOVBUAYANbHON (hopMe 06yYatoLLMMNCS BLIMOMHATCA UHANBUAYAbHbIE PaboThI.

Mo kakxgon nabopatopHon paboTe MMEKTCS MeTOAMYECKME YKa3aHWd MO WX BbIMOJHEHUIO,
BKJIlOYalOLIME HEOOXOAMMBIN TeopeTUYeCKUn 1 NpakTUYeCKUn MaTepuan, Ccofepxaliue 3/IeMEHThl U
nocnefoBaTesbHY0 UHCTPYKLMIO MO NpoBefeHunto BbIbpaHHON paboThbl, MHAMBUAYa IbHbIE BapUaHTbl 3alaHun,
TpeboBaHMs 1 HOopMy OTHETHOCTU MO faHHOW paboTe.

MeTognyeckue pekomMeHaauunn rno BblMOJIHEHUIO CaMOCTOSATE/IbHON pa60TbI

OpraHusaumnsa camocToAaTenbHOW paboThl 06y4aLWMXCA OPUEHTUPYETCH Ha aKTUBHbIE METOLb
OBMafeHNsA 3HaHWAMMW, pa3BUTME TBOpPYeCKMX crnocobHocTel, mepexoL OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00y4YeHWI0 C y4eTOM NoTpebHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4yebHukamu, y4ebHbiMM Nocobusmm, Hay4Hon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmmn Nepuoanyeckux n3gaHnn n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOSTYHEHNS
LOMONHUTESIbHbIX 3HaHWIN, NO3BOASET 3HAYNTENIbHO aKTMBMU3MPOBATb NPOLECC OBAALEHUS UHOopMaLnen,
cnocobcTByeT 6onee rnybokoMy yCBOEHMIO M3y4aeMOoro MaTepuana. Bce HoBble MOHATUSA MO M3yYaeMon Teme
HeobX0AMMO Bbly4UTb HaU3YCTb 1 BHECTW B r0CCapuin, KOTOPLIV LienecoobpasHo BeCTU C CaMOro Ha4vana
N3y4yeHnsa Kypca.

CamocTosTenbHas paboTa peanusyercs:

® HernocpeACcTBEHHO B NMpoLecce ayaUTOPHbIX 3aHATUN;

® Ha NeKumsx, NPaKTUYeCKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTefieM BHE PaMOK pacrnucaHums;

® Ha KOHCYJNibTaumax no y4yebHbIM BonpocaM, B X04€e TBOPYECKMUX KOHTAKTOB, MpU NUKBMAALAN
3a[0/DKEHHOCTEN, NPV BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUNA U T.4.;

e B bubnmoTeke, foma, Ha KadenLpe nNpu BoiNOAHEHNUM 0ByYaloWwMMCa y4ebHbIX N NPAaKTUYECKUX
3ajau.

9 eKTUBHbLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloLwmMcs camocTosaTensHON paboThl ABAgeTCS
3NeKTPOHHaa MHdopMaLunoHHo-obpa3oBaTenbHasa cpefila yHUBepcuTeTa, KoTopas obecneymsaet JOCTyn K
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y4yebHbIM nnaHam, paboymm nporpamMmam OUCUUNANH (MoAoynen), NpakTUK, K N34aHMUAM 31EKTPOHHbIX
6MbNNOTEYHbIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCLUNJIMHE (MOoAaYyNIo)

QoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHnn Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

51.0.03.08 «<MogenmpoBaHne XMMUKO-
TEXHOJIOrNYeCKMX NpoLLeccoB»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.03.08 «<MopenupoBaHue XMMUKO-TEXHOJIOTMYECKUX NPOL,eCcCoB»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

15

18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

3ao04Has

2023

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)

216/6

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMeHoBaHue
KaTeropumu
(rpynnbi)
KOMNEeTEeHLUH

Koa un
HauMeHOBaHue
KOMMeTeHLUun

Kon n HaumeHoBaHue
MHOMKATOpPa AOCTUIXKEHUA
KOMMeTeHLuUmn

Pe3ynbTaTbl 06y4yeHus
(3HaTb, yMeTb, BNageTh,
COOTHECEeHHbIe C
MHOMKaTOpaMu
AOCTUIXKEHUSA KOMMNETEeHLUU)

ObuwenpodeccrmoHanbHble KOMAETEHLUN

NH>XeHepHas u
TexXHosornyeckas
noaroToBKa

OMNK-4 CnocobeH
obecneynBaTb
npoBefeHne
TEXHOJ/I0rMYECKOro
npouecca,
NCNoNb30BaTb
TexXHnYyeckmne
cpencTea 4nis
KOHTPONS
napamMeTpoB
TEXHOI0rMYECKOro
npoLiecca, CBOMNCTB
CbIpbs Y FOTOBOM
npoayKumm,
OCYLLLeCTBAATh
N3MeHeHmne
napameTpoB
TEXHOI0rnYeckoro
npouecca npu
N3MEHEHNN
CBOWCTB ChIpb#

OMNK-4.2 Obecne4ynBaeT
nposeneHne
TEeXHOM0rMyeckoro npouecca
B COOTBETCTBUU C

TEXHOJIOr NYeCKUM
persiaMmeHToM
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BnageTb HaBblkaMu paboTbl
Ha COBPEMEHHbIX
KOMMbloTepax,
NPaKTM4eCcKoro
NCNONb30BaHNSA COBPEMEHHbIX
NPOrpaMMHbIX CPeACTB ANA
CO3[aHNA MoLesien XUMNKO-
TEXHONOrMYeCKnX NPoLLeccos;
HaBblKaMW OCYLLLECTBNIEHNA
N3MEHeHN NapamMeTpoB
TEeXHOJIOrMYecKoro npowecca
npy OTKJIOHEHUAX OT
YCTaHOBJIEHHbLIX HOPM

3HaTb MaTeMaTun4eckue,
aHaNNTUYECKME 1 YUCSIEHHbIE
MEeTO/bl peLleHns
MOCTaBNIEHHbIX 3a4aY,
COBPEMEHHbIe
MHOPMALIMOHHbIE
TEXHOJIOr N OCHOBbI A5l
MOCTPOEHUS MOAENN
TEXHOJIOrMYecKoro rnpowecca
B COOTBETCTBUM C
TEXHOJIOrNYeCKUM
persamMeHToMm

YMeTb NPOBOAUTL
NpaKTU4YeCcKne pacyeTbl Npu
NCcCnefoBaHNM peasbHbIX
MPOLLEeCCOB 1 anmnapaToB
XVMUYECKON TEXHONOTUN C
obecneyeHrnem NpoBeeHUS
TEXHOJI0rMYeCKoro npotecca
B COOTBETCTBUU C
TEXHOM0rNYECKUM
pernamMmeHToMm




Hay4Hble
nccnenoBaHUs un
pa3paboTkm

OrnK-5 CnocobeH
OCYLLLECTBAATh
3KCNepUMeHTasbH
ble uccnenoBaHuns
N UCMbITAHKSA MO
3a[laHHOM
MeTouKe,
NPOBOANTb
HabnogeHns
n3MepeHuns ¢
y4yeToM
TpeboBaHMN
TEXHUKN
6e3onacHocTy,
obpabaTbiBaTh U
NHTEPNpeTUpoBaThb
3KCMNepuUMeHTasbH
ble JaHHble

OMK-5.1 Mposoant

NCCNeNoBaHNs U NCMbITAHUSA
CbIpbsi, FOTOBOW NPOAYKLMM
Mo 3aJaHHbIM METOAVKAM

BnapeTb HaBblkamMu
NPOBeOEHNS NCMbITAHUN
CbIpbS U BbIMyCKaeMow
npoayKLUmnm

3HaTb TUNOBbLIE METOAMNKM
NCCNenoBaHNA N UCMbITAHUS
Cblpbsi, FOTOBOW NPOAYKLMK

YMeTb NpoBOAUTL
NCCnegoBaHNA N NCMbITAaHUS
Cbipb$l, PeareHToB 1 roTOBOWA
NPOAYKLMM MO 3adaHHbIM
MEeTOONKaM

ONK-5.3 CnocobeH
obpabaTbiBaTh 1

NHTEPMNPETNPOBATb AaHHbIE

9KCMEPUMEHTOB MpU
OCyLLEeCTBIEHN
npogeccrnoHansHom
neAaTenbHOCTH

Bnanmetb cnocobamu
06paboTKy 1 MHTepnpeTaLmm
[AHHbIX 3KCNEePUMEHTaNbHbIX
nccnenoBaHUn npu
pa3paboTke Monenen XMMmnKo-
TEeXHOJIOrMYeCcKMx NpoLeccoB

3HaTb NPUHLMMABLI 1 METOAbI
NOCTPOEHNS MaTEMATUYECKMX
MO enent 0CHOBHbIX
npoLeccoB XMMNYECKON
TEXHOJ10rnK; Cnocobsl
06paboTKn 1 MHTepnpeTaumm
3KCMNEPUMEHTaNbHbIX AaHHbIX

YMeTb MCNob30BaThb
MaTeMaTU4yeckne MeToabl
pa3paboTKM 1 nccnenoBaHms
3(hheKTUBHbIX NPOLLECCOB "
annapaToB XMMUNYECKON
TEXHOJIOr MK C y4eTOM
TpeboBaHNIN TEXHNKN
6e3onacHoCTH

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeACTB 3aMnJlaHUPOBaHHbIM pe3yJibTaTaM

obyyeHus

Kop mHgukaTopa
BOCTUXXEHUSA
KOMMeTeHUUu

Pe3ynbTaTbl 00y4eHus

OueHo4YHbIe
cpepcTBa

Tekywiuu
ytu Mpomex

KOHTpON
b yTouYHas
aTrecTau,

ycnesae

us
MOCTHU
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O6wue BOMNPOCHI MOAEJIMPOBaHUA XUMUKO-TEXHOJIOrHYEeCKUX npoueccos

OnK-4.2
ObecneymBaeT 3HaTb MaTeMaTuyecKune, aHaauTu4eckme un
nposegeHne YUC/IEHHbIE METOAbI PELUEHNS NOCTABIEHHbIX
TEXHOI0rNYeCcKoro 3aja4, COBpeMeHHble MH(POPMaLIMOHHbIE TecToBble 3a0aHMs Het Ia
nporecca B TEXHOM0r NN OCHOBbI 418 MOCTPOEHNS MOLENN
COOTBETCTBUN C TEXHOJI0rMY4eCcKoro npouecca B COOTBETCTBMM C
TEXHOJI0rNYeCKUM TEXHOIOrMYECKUM persiaMeHToM
pernameHToM
YMeTb NpoBOAUTL MPaKTUYeCKre pacyeTbl npu
MCCN@A0BaHIM PeabHbIX MPOLeccos u OTYeT Mo
annapaToB XUMUYECKOW TEXHOJIOM UK C NPaKTU4ECKIM Ia HeT
obecnevyeHneM NpoBeeHNs TEXHOIOrMYECKOr O 3aHSTUSM
npouecca B COOTBETCTBUM C TEXHOJIOTNYECKUM
pernameHToMm
BnapeTb HaBbikamMy paboTbl Ha COBPEMEHHbIX
KOMMbloTepax, MPakTUYeCKOro NCrnosb30BaHmns
COBPEMEHHbIX MPOrPaMMHbIX CPEACTB AN OTYeT no
CO3[aHNSA MOLeNen XMMUKO-TEXHONOMNYECKNX NPaKTMYECKMM la HeT
MPOUECCOB; HaBbIKaMM OCYLECTBNEHNSA 3AHSTASM
N3MEHEeHMIN NapamMeTPOB TEXHOJIOMMYECKOro
npoLiecca rnpu 0TKJIOHEHUAX OT
YCTQHOBJIEHHbIX HOPM
OMK-5.1 MNMposoguT
WuCCnenosaHin: n YMeTb NpoBOANTb NCCeS0BaHNS 1 OTyeT no
MCNbITaHNA CbIPbA, NCMNbITAHNSA CbIpbS, PEareHTOB 1 FOTOBON NPaKTUYeCKnM Ha HeTt
roToBON NPoAyKUMN NPOAYKLMMN NO 3a4aHHbIM METOANKAM 3aHATMAM
no 3aflaHHbIM
MeToAMKam
. OT4eT no
BnapeTtb HaBblKaMu npoBeAeHIs NCMbITaHuiA MPaKTMYECKNM Ia HeT
CbIpbS 1 BbIMYCKAeMon NpoayKLunum 3aHSTUSM
3HaTb TUMNOBbLIE METOANKUN NCCIE[0BAHNA U
. TecToBble 3aaHNSA HeT Oa
NCMbITaHNA Cblpbs, TOTOBOW MPOAYKLMN
OMNK-5.3 CnocobeH
06pabaTLIzaTs 3HaTb NPUHLMWMbI U METOAbI MOCTPOEHNS
NHTEepnpeTupoBaThb y
MaTeMaTUYeCKNX Mmogesienl OCHOBHbIX
AaHHble MPOLECCOB XUMUYECKON TEXHONOTNW; CNocobbl | TeCcToBble 3aaHuNs HeT Oa
IKCNEPUMEHTOB NPyt 6paboTKN 1 NHTepnpeTauun
OCYyLLEeCTBAEHNN obp
y 3KCNepPUMEHTaIbHbIX AaHHbIX
npogeccroHasbHON
LeATeNIbHOCTK
Bnapetb cnocobamu 06paboTkuy 1 OTYeT No
MHTePNPeTaLM/ AaHHBIX 3KCMePUMEHTATbHbIX NPaKTHYECKUM la Het
nccnepoBaHui Npu paspaboTke mogenen 3aHSTUSM
XUMUKO-TEXHOJIOr NYeCKUX NpoLeccoB
YMeTb 1ICMN0JIb30BaTh MaTeMaTU4eckune
MeToAbl pa3paboTky 1 nccnenoBaHus OT1yeT no
3 heKTUBHbIX NPOLECCOB 1 annapaTos npakTU4eCKnm Ha HeTt
XUMUYECKON TEXHONOTUN C YHETOM 3aHATMAM
TpeboBaHU TexHUKKN 6e30NacHOCTK
MaTeMaTMyeckoe M CTPYKTypHOe MogesiIMpoBaHue XMMUKO-TEXHOJIOrMYeCKUX npoueccoB. OnTuMunsauus
XUMMUKO-TEXHOJIOFrMYeCK1X NpoL,.eccoB
OnK-4.2
ObecneymBaeT YMeTb NpoBOANTb MNPaKTUYECKUE pacyeThl npu
npoeegeHune MCcnenoBaHnk peanbHbIX NPOLLECCoB U OTYeT Mo
TEXHOJI0rMYECKOro annapaToB XMMWUYECKON TEXHOJIOMN C NPaKTHYECKUM lla Het
npowecca B obecnevyeHneM NpoBefeHNs TEXHOIOrMYECKOro 3aHSTUSM
COOTBETCTBUN C npoLiecca B COOTBETCTBUMN C TEXHONOMNYECKM
TEXHOJIOrNYECKUM pernameHToMm
pernameHToM
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BnapeTtb HaBblKaMu pa60TbI Ha COBPEMEHHbIX
KOMMblOTEPaX, NPakKTN4eCKoro Ncnosib3oBaHKA
COBPEMEHHbLIX MPOrpaMMHbIX CpencTB ona

. OT1yeT no
CO34aHuns MogeNie XMMNKO-TEXHOJIOMNYECKNX
NnpakTn4yeckum Oa HeTt
MpOLECCOB; HaBblKaMM OCYLLECTBJIEHNS 3AHSTASM
N3MEHEHMIN NapaMeTPOB TEXHOIOMMYECKOro
npoLecca npu 0TKJAOHEHUAX OT
YCTaHOBJIEHHbIX HOPM
3HaTb MaTeMaTuyeckne, aHannTUYecKme n
YUCSIEHHbIE METOLbI PeLUEeHNA NOCTaBIEHHbIX
3a4a4, COBpeMeHHble NH(OPMaLMOHHbIe
A P (popmaul TecToBble 3aaHNS HeTt Oa
TEXHOJI0r MM OCHOBbI A1 MOCTPOEHUS MOAENN
TEXHONOrM4ecKoro npoLecca B COOTBETCTBUN C
TEXHONOrM4EeCKMM pernaMmeHToM
OMNK-5.1 MposoaunT
nccaefoBaHUs n
NCMbITaHNSA CblpbS, 3HaTb TUNOBbIE METOAMNKN UCCIEA0BAHNS 1
¢ a. cblp A . A TecToBble 3a4aHNSA HeTt Oa
roTOBOW NPOAYKLMUN NCMNbITaHNSA Cbipbs, TOTOBOW NPOAYKL MM
no 3agaHHbIM
MeToAVKaM
o OT4eT no
Bnapetb HaBbiKaMy MPOBEAEHNS UCTbITAHUIA
CbIpbs 1 BbIMyCKaeMon NpoayKLumum MPaKTUHECKIM fla Het
3aHATUAM
YMeTb NpoBOANTb NCCef0BaHNS 1 OT1yeT no
NCMNbITAHNSA CbipbS, PEAareHTOB 1 FOTOBON NPaKkTUYeCKnuM Ha HeTt
NPOAYKLMMN N0 3a4aHHbIM METOANKAM 3aHATMAM
OMK-5.3 CnocobeH
32226?::'??231% YMeTb 1ICM0JIb30BaTh MaTeEMaTUYECKNE
,uaHHFI:.Iep P MeToAbl pa3paboTky U nccnenoBaHUs OT4eT no
3(pheKTUBHBLIX NPOLLECCOB U annapaToB NPakTUYeCKuM Oa Het
3KCNEepUMEHTOB Npu 9
OCYLLECTBICHIN XUMNYECKOW TEXHOMIOM NN C YHETOM 3aHATUAM
. TpeboBaHU TeXHUKN 6e30MacHOCTM
npogeccroHanLHoOM
LeaTensHoCTH
Bnapetb cnocobamn 0bpaboTku 1 OTYeT Mo
NHTepnpeTaummn aHHbIX 3KCNeprMeHTalIbHbIX
. . NPakTUYeCKnuM Ha Het
nccnenoBaHui npu paspaboTke mogenen 3AHSTASM
XUMUKO-TEXHOJIOr MYeCKUX NpoLeccoB
3HaTb NPUHLMWMbI U METOAbI MOCTPOEHNS
MaTeMaTUYeCKUX MoLeneit 0CHOBHbIX
MPOLECCOB XUMUYECKON TEXHONOTNK; Cnocobbl | TecToBble 3aaHuUs HeT Oa

06paboTKM 1 NHTEepNpeTaLmnm
3KCMepUMEeHTaIbHbIX AaHHbIX
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TunoBble 3aAaHuA ANA NPOMEXYTOYHOWN aTTecTaumMu No AUCLMNIIUHE
B51.0.03.08 «MogenupoBaHue XMMUKO-TEXHOJTOrMYECKUX NPOoLIecCCoB»

Anda HanpasneHusa

(wndbp M HaMmeHoBaHWe ANCLMNNUHbBI)

18.03.01 Xnmmnueckasi TexHonorusi

npocunb

TexHONormsa XMMM4YeCcKMx Npon3BoAcTB

(LIJVI(bp N HaMuMeHoBaHWe HanpaBJlieHnA NOAroToBKH, cneuuaanocm)

(HanmeHoBaHue npoduns)

KoHTponupyemas (ble) komneteHuuns(m):
OI1K-4 CnocobeH obecneunBaTtb NpoBeAeHVe TEXHONOMMYECKOro NpoLiecca, CNonb30BaTb TEXHNYECKME CpeacTaa

415 KOHTPOIS NapamMeTpoB TEXHOMOMMYECKOro NpoLiecca, CBONCTB Chipbs U TOTOBOM NPOAYKLIMKU, OCYLLECTBNATb U3-

MEHEHME NapamMeTpoB TEXHOMNOIMMYECKOro Nnpouecca Npyu USMEHEHWUN CBOWCTB Chipbs;

OMK-5 CnocobeH ocyllecTBAATL SKCNePUMEHTAalbHbIE UCCNEAO0BaHNS U UCTIbITAHWUSA NO 3a4aHHON MeToauke, MPOBO-

OUTb HAONAEHNSA U U3MEPEHUS C y4eTOM TpeboBaHUIM TEXHMKM 6e3onacHoCTU, obpabaThiBaTb U MHTEPNPETMPOBATb

AKCcnepumMeHTanbHble AaHHble

(Lundbp M HaMMeHoBaHWE KoMNeTeHUMK(1))

Cneyudgpukayuss mecmosesbix 3a0aHul

Yucno 3agaHumn

3aKpbITble OTKpbITbIE KOMOMHUpOBaH-
Hble
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Pasgen 1. O6wwe Bonpocskl
MOLENUPOBAHNS  XMMMKO- 14
TEXHOOMMYECKNX 13 1
npoLeccos
Paspgen 2. MatemaTtunyeckoe
N CTPYKTYpHOE MOAENUPOo-
PYKTYP Aenvp 31 3 2 2 17 4 59
BaHWE  XUMMUKO-TEXHOMOMN-
YEeCKMX MpoLeccoB
Pasgen 3. Ontummsauus
XUMUKO-TEXHOSTOrMYECKNX 6 2 2 10
npoueccoB




KonuyecTtBO 3aAaHMin B KOMNJIEKTE OLLEHOYHbIX maTepuanoB

Koa komneTeH-
uumn

HanmeHoBaHMe koMneTeHLUMN

Konu4yecTtBO
3agaHnn

OrK-4

CnocobeH obecneunBaTtb NpoBeAEHME TEXHOMNOMMYECKOro npoLecca, Ucnorb-
30BaTb TEXHUYECKME CpeACTBa ANs KOHTPOS NapamMeTPOB TEXHONOMMYECKOro
npouecca, CBOWCTB CbiPbsA 1 FOTOBOM NPOAYKLUMU, OCYLLECTBNSATL U3MEHEHWE
napamMeTpOB TEXHOMOMMYeCcKoro npouecca npy U3MeHeHU CBOMCTB CbIpbsi

43

OrK-5

CnocobeH ocyLLeCTBNATbL 3KCNepMMEHTarnbHbIE NCCNEAO0BaHNS U UCMbITaHWSA
no 3agaHHON MeToAMKe, NPOBOAUTL HabMAeHNs N USMepeHus C y4eToM Tpe-
6oBaHuI TexHukM B6e3onacHocTn, obpabaTbiBaTh 1 MHTEPNPETMPOBaTbL JKCre-
pUMeHTarnbHble AaHHble

40

CueHapvm BbINOMHEHNUA OUAarHOCTUYECKUX 3a4aHUN

Twun 3agaHunA

MocnepoBaTenbHOCTbL AeUCTBUN npu BbINOJNIHEHUU 3aaHNA

3agaHue 3aKkpbITOro TMnNa ¢
O[lHO3Ha4HbIM BbIGOpPOM Ba-
pvaHTa oTBeTa

1. BHUMaTenbHO NpoYnMTaTh TEKCT 3a4aHus.
2. BblbpaTb e4MHCTBEHHbI BapuaHT OTBETa U3 NpeasioKeHHbIX.

3agaHue 3aKkpbITOro TMna ¢
MHOro3Ha4HbIM BbIGOpPOM Ba-
puaHTOB OTBeTa

1. BHumaTensHo npoynTaTb TEKCT 3adaHnA.
2. Bbl6paTb HECKOJ1IbKO BapnaHTOB OTBETA U3 NpeasioXeHHbIX.

3agaHue 3aKpbITOro TMna Ha
YCTaHOBJTIEHNEe COOTBETCTBUA

1. BHMMaTenbHO NpoYMTaTh TEKCT 3a4aHus U MOHATb, YTO

B Ka4yeCTBe OTBETa OXMOAlTCs Napbl S1EMEHTOB.

2. BHumarensHo npounTaTtbh 06a cnucka: cnmvcok 1 - BONpochl, yTBEPXKAEHUS,
daKTbl, MOHATMA U T.4.; CMUCOK 2 - yTBEPXAEHWS, CBOMCTBA OOBHEKTOB U T.4.
3. ConocTtaBuTb anemMeHTbl cnucka 1 ¢ anemeHTamm cnmcka 2, coopMmpoBaTh
napbl 9IEMEHTOB.

4. 3anucaTb 6ykBbl BapuaHToB oTBETa (Hanpumep, ABBIT)

3agaHune 3akpbITOro Tmna Ha
yCTaHOBJIeHKe nocnegosa-
TEeJ1IbHOCTU

1. BHumaTenbHO npounTaTth TEKCT 3a4aHNs U NOHATb, YTO B KaYecTBe OTBeTa
OXWaaeTcs NocnefoBaTerlbHOCTb 3MNEMEHTOB.

2. BHMmMaTensHo npoynTaTh NPeAsoXeHHble BapuaHTbl oTBeTa.

3. MocTpouTb BEPHYIO NOCNEA0BATENBHOCTL U3 MPEANOXEHHbBIX 3TEMEHTOB.

4. 3anncaTb OyKkBbl BapMaHTOB OTBETA B HY)XKHOW MocneAoBaTenbHOCTM 6e3 npo-
6enoB 1 3HakoB nNpenvHaHus (Hanpumep, BBA)

3afaHue OTKPbLITOro Tuna Ha
[IOMOTHEHNe

1. BHMMaTenbHO NpounTaTh TEKCT 3a4aHUsi U MOHSITh, YTO B KAYECTBE OTBETA
oXugaeTcs HegocTaloLee JOMOSHEHNME.

. OnpenennTb Kakon MHopMaLun He XBaTaeT.

. BHeceHune nponyLeHHoro crnoga.

. 3anucatb B OTBET TOMLKO AOMOSTHEHME.

3afaHve oTKpbLITOro Tuna c
pasBepHyTbIM OTBETOM

. BHUMaTenbHO npoynTaTh TEKCT 3aAaHnst U NOHSITb CYTb BOMpoca.
. MpogymaTb NOrvky U NOfHOTY oTBeTa.

. 3anucatb OTBET, UCMOSb3Yys YETKME KOMMNaKTHbIe (hOpMYnMPOBKM.
. B cnyyae pacyeTHoI 3agaym 3anncaTtb peLleHre n OTBeT.

3apaHue KOMOMHMPOBAHHOMO
TUNa: NPaKTUKO-OPUEHTUPO-
BaHHbIE 3agaHUA

. BHumatensHo npoYnTaTb TEKCT 3agaHunA.
. Beinonnute YKa3aHHble B 3aaHNAX aencrteuns

N RN AN

3apaHue KOMOMHMPOBAHHOMO
TUna ¢ BbIBOPOM OAHOrO OT-
BeTa n 060cHOBaHMEM Bbl-
Oopa oTBeTa

1. BHUMaTenbHO NpouMTaTh TEKCT 3a4aHus 1 MOHATb, YTO B Ka4ecTBe oTBeTa
OXMaaeTcsa TONMbKO OAUH U3 NPeANOXKEHHbIX BApUaHTOB.

2. BHumaTtenbHO npounTaTth NpearioxXeHHble BapnaHTbl OTBETA.

3. BblbpaTb oaMH OTBET, Hanbornee BEPHbINA.

4. 3anucaTb Tonbko BykBYy BbIGpaHHOro BapmaHTta oTBeTa.

5. 3anucaTtb aprymeHTbl, 000CHOBLIBatOLLME BbIOOp OTBETA

3apgaHue KOMOUMHMPOBAHHOMO
TUNa ¢ BbIBOPOM HECKOTBbKUX
0TBETOB 1 060CHOBaHNEM Bbl-
6opoB OTBETOB

1. BHumaTenbHo npounTaTth TEKCT 3a4aHNs U NOHATb, YTO B KAYecTBe OTBeTa
0XXMOaeTCst HECKOMNBbKO M3 NPEeASIoKEHHbIX BapUaHTOB.

2. BHUMaTEIbHO NpoynTaTh NPEASIOKEHHbIE BAapUaHThl OTBETA.

3. BbibpaTb HECKONBKO BEPHbIX BapUAHTOB OTBETOB.




4. 3anucaTb nocregoBaTensHO BykBbl BbiGpaHHbIX BapuaHToB 6e3 npobenos n
3HaKoB npenuHaHus (Hanpumep, ABB).
5. 3anucaTtb aprymeHTbl, 000CHOBLIBalOLLME BbIOOP KaXXOoro n3 oTBETOB

Cucrtema oLeHMBaHUA 3agaHUM

YKa3aHus No oLleHUBaHUI0

PesynbTaT oueHuBaHus (6annbl, NONyYeHHbIe 3a
BbINOJIHEeHWe 3afaHus / xapakTepucTuka npa-
BUJITbLHOCTU OTBeTa)

3agaHue 3aKpbITOro Tuna ¢ 0AHO3HAa4YHbIM Bbl60p0M Ba-
prnaHTa oTBeTa CHUTaeTCAa BepHbIM, eCrn npaBuiibHO
onpeaerneH BapnaHT oTBeTa

3a npaBunbHbIA BapuaHT oTBeTa Hauncnsietcs 1
6ann

3agaHue 3aKpbITOro Tuna ¢ MHOro3Ha4HbIM Bbl60p0M Ba-
pnaHToB OTBETA CHMTAETCA BEPHbIM, eClnn NpaBUIiibHO
onpegeneHbl BCe BapuaHTbl OTBETa

3a npaBunbHbIA BapuaHT oTBeTa Hauncnsietcs 1
6ann

3agaHue 3aKpbITOro TUNa Ha yCTaHOBMNEHWE COOTBETCTBYUSA
cyMTaeTcs BepHbIM, ECIN NPaBUIbHO YCTaHOBMNEHbI BCe
cooTBeTCTBUA (MO3ULMM U3 OOHOrO cToN6La BEPHO COMo-
CTaBrieHbl C NO3MLMSIMU OPYroro)

KonuuectBo 6annoB onpegensieTca Y4cnom nap ans
conocTtaBneHns. 3a kaxaoe NpaBuibHO YCTaHOBMEH-
Hoe cooTBeTCTBME Hauucnsetcs 1 6ann.

3afaHve 3aKkpbITOro TUNa Ha ycTaHoBMeHWe nocnefosa-
TENbHOCTN CYMTAETCS BEPHbIM, €CNN NPaBUIbHO ykasaHa
BCSI MOCnenoBaTenbHOCTb LUdp

MakcumanbHbIn 6ann onpegensieTcs KonM4ecTBOM
3M1EMEHTOB B MocrneaoBaTensHocTu. B criyyae
OLIMBKN B OQHOM MECTE - CHWKEeHMe Ha oauH bann.
3a kaxgoe NpaBuITbHO YKa3aHHOE MECTO 3fieMeHTa
B rocriefoBaTenbHOCTU HauucnseTcsa 1 6ann.

3apgaHve OTKpbITOro TMNa Ha AoMNonHeHWe, rae npejo-
CTaBnsieTcs NpeasiokeHne unu cparMeHT TEKCTa, B KOTO-
pOM NpONyLLEHO OAHO NN HECKONbKO CrioB unu gpas. 3a-
Java CoCTOMT B TOM, YTODObI 3aNOfHUTL NPOMYCKM, BOCCTa-
HOBMB TEM CaMbIM I/ICXO,ELHbII7I CMBbICIT NpeanoXXeHus.

2 6anna 3acu1TbIBaeTCs, ecnv CTyAeHT Bnucan npa-
BWIbHbIA OTBET B COOTBETCTBUM C KITOYOM.

1 6ann MoxXeT ObITb 3acunTaH 3a 6nmM3kni k nNpa-
BMIbHOMY OTBET, ECIM OH AEMOHCTPUPYET YacTuy-
HO€e MOoHUMaHue.

3agaHue OTKPbITOro TMna C pa3BepHyTbIM OTBETOM CHUTA-
€TCA BEepHbIM, €CITi OTBET coBnaaaeT C 3TallOHHbIM MO
coaepxaHuto 1 nornHoTte

MakcrumanbHbI 6ann - 4. CTygeHT MOXET Nony4nTb
4 6anna 3a NorHbIA U NPaBUIIbHbIA OTBET, JIOTMYHO
N3NOXEHHbIV U C KOPPEKTHON TEPMUHOIOTNEN, UK
MeHbLLIE 32 HEMOSHbIE UM HETOYHO CHOPMYNMPO-
BaHHble 0TBEThI. [MonHoTa (1 6ann), MNpaBunbLHOCTL
(1 6ann), JlornyHocTb (1 6ann), TepmuHonorus (1
6ann).

3afaHne koMBMHMPOBaHHOIO TUNa ¢ BbIGOPOM OfHOro OT-
BeTa n ob6ocHOBaHMEM BbiOOpa OTBETA CUMTaAETCS BEp-

HbIM, €CINM NPaBUIbHO yKa3aHa undpa 1 NpuBeaeHbl Kop-
PEKTHbIE apryMeHTbl, UCronb3yeMble npu Bbibope oTBeTa

3a npaBunbHbIN BeIOOP oTBETa Hauucnsietcsa 1 Gann.
3a kauecTBeHHoe obocHoBaHue - elle 2-3 6anna.
KpuTtepuu oLeHMBaHUsi 060CHOBaHMS AOMKHbI ObiTh
YeTKOo onpeaerneHbl (Hanpumep, TOrMYHOCTb, NOJ-
HOTa, ucnonb3oBaHue akTos). HenpaBunbHbIN Bbl-
6op oTBeTa - 0 6annos, gaxe ecnn 000CHOBaHUE Ya-
CTUYHO BEpPHOE.

3afgaHne kKoMBUHMPOBAHHOIO TNa ¢ BbIGOPOM HECKOSb-
KX BapnaHTOB oTBeTa U 060CHOBaHMEM BbIGOpa OTBETA
cyMTaeTCcs BEPHbIM, ECMW NPABUIbHO YKa3aHa uudpa 1
npuBeaeHbl KOPPEKTHLIE apryMeHTbI, UCMOSb3yeMble Npu
BblGOpe oTBETa

3a npaBunbHbIN BeIOOP oTBETa Hauucnsietcsa 1 Gann.
3a kauecTBeHHoe obocHoBaHue - elle 2-3 6anna.
KpuTtepuu oLeHMBaHUsi 060CHOBaHMS AOMKHbI ObITh
YeTKOo onpeaerneHbl (Hanpumep, TOrMYHOCTb, NOJ-
HOTa, Ucnonb3oBaHue pakToB). HenpaBumbHbIN Bbl-
6op oTBeTa - 0 6annos, gaxe ecnn 000CHOBaHUE Ya-
CTUYHO BEpHOe.




TecToBble 3agaHusa

Ypo-
BeHb o ®
Ne Bpewms BblI- [T
OTBeT Tun CIoX- )
3apa- CopepxaHue 3agaHusA NorHeHus 3a- od
Ha 3apgaHue 3apgaHus HO- T o
HuA OAHUA, MUH ©
cTh, o
6ann
OrK-4 - CnocobeH ob6ecneunBaTb NpoBeaeHNE TEXHONOMMYECKOro NpoLuecca, UCnonb30BaTh TEXHUYECKME CpeacTBa Anst KOH-
TpOns NapameTpoB TEXHOMOMMYECKOro npoLecca, CBOMCTB Cbipbs Y TOTOBON NPOAYKLUN, OCYLLECTBNSATL U3MEHEHNe napameT-
POB TEXHOMOrMYECKOro npouecca npn M3MeHeHUN CBONCTB Cbipbs
lMpounTanTe TekcT BOMpoca u Belbepute
npaBuibHbIN OTBET.
MonekynspHbeIi  nepeHoc cybcTaHumn
ONMCbIBAeTCA  CrNeayllWMM  Bblpaxe-
HUeMm: 3aKpbITbI C Bbl-
- 6opom ogHoro
LA ISy, =—pgradk, B) otBeTa 1 1 1
=K ¥
) Jy=K,gradp
B) J,=-K,gradg
r =
) 1y =k, @
[MpounTanTe TekcT BONpoca u Belbepute
npaBurbHbINA OTBET.
MexaHn3mbl nepeHoca cybcTaHumi:
A) F'omoreHHbIW. KoHBeKTUBHBINA. Typby-
NEeHTHbIN.
2. . o ) . 1 1 1
B) MonekynsapHbIi. [eTeporeHHbIN. 3aKpbITbI C Bbl-
TynByneHTHbIN. 6opom ogHoro
B) KoHBeKTUBHEIN. TypOyneHTHbIN. oTBeTa
") MonekynsipHbin. KOHBEKTUBHbBIN. Typ-
OyneHTHbIN.
MpounTtanTe TeKCT Bonpoca 1 Beibepute
npasunbHbIN OTBET.
PaBHoBecue — aT0:
A) CocTosiHMe cuUCTeMbl, MpU KOTOPOM
3 nepeHoc cybCcTaHLMiA OTCYTCTBYET. A) 3aKpbIThI C Bbl- 1 1 1
' B) CoctosiHne cuctembl, Npu KOTOPOM 6opom ofgHoro
nepeHoc cybCcTaHLuii NpUCyTCTBYET. oTBeTa
B) CoctosiHne cucrtembl, Npyu KOTOPOM
nepeHoc aHeprum OTCyTCTBYET.
) CocTosiHne cucTembl, NpuM KOTOPOM
nepeHoc UMnynbca OTCYTCTBYET.
MpounTtanTe TekCT Bonpoca 1 Bbibepute
npaBurbHbIA OTBET.
Ycnosue paBHoBeCUS:
A)
= = . = 3aKpbITbI C Bbl-
4 | dT=0,dP =0,dp; =0 5) p ) Ll
B) 6opom ogHoro
oTBeTa
1dT =0,dP =0,dp; =0,dS =0
B)
dT =0,dP=0,dS=0
r
dT=0.dP=0




MpouuTaiiTe TeKCT Bonpoca 1 BbibepuTe
npaBuIbHbIA OTBET.

3akoH COXpaHeHna MaccCbl B OTKPbITbIX
cucrtemax:

A)
>0.=2.0,..+20,.

B)
ZQBX +EQD = ZQBBIX +ZQH0'I

B)
M +YM, =M, +>M,,

B)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa

MpounTtanTe TeKCT Bonpoca 1 Bbibepute
NpaBUIbHbIN OTBET.

Onpepenute Havboriee MpaBUNbHYIO
bOpPMYNMPOBKY  HEMPEPLIBHOTO  MPO-
uecca.

A) Mpouecc, B KOTOPOM OTAENbHbIE CTa-
anuv

OCYLLIECTBNSIIOTCS B pa3HblX MecTax.

B) Mpouecc, B KOTOpOM OTAENbHbIE CTa-
AVN OCYLLECTBIAOTCA OLHOBPEMEHHO B
pa3HbIX MecTax.

B) Mpouecc, B KOTOPOM OTAENbHbIE CTa-
AV OCYLLECTBISATCA OLHOBPEMEHHO.
") Mpouecc, B KOTOPOM OTAENbHbIE CTa-
MM npoulecca OCyLecTBASKTCA BO
BCEM 00bEME annapaTa 0gHOBPEMEHHO.

B)

3aKpbITbI C Bbl-
6opom ogHoro
oTBeTa

MpouuTaiiTe TeKCT Bonpoca v BuibepuTe
npaBuIbHbIN OTBET.

rlpl/l OAMHAaKOBbIX Ha4YallbHbIX U
KOHEe4YHbIX napamMeTpax ABMXyLlaa cuna
ABMSETCA MakCcMMarnbHOW B annapare:

A) C nNpPOTMBOTOYHLIM HamnpaBliEHNEM
OBvxeHns das;

B) nonHoro nepemelumBaHus;

B) noeanbHoro BelTeCHEHUS;

') ¢ NnpAMOTOYHBLIM ABMXEHUEM (has;

[1) HenpepbIBHOrO AENCTBUS.

B)

3aKpbITbI C Bbl-
6opom ogHoro
oTBeTa

MpouuTaiiTe TeKCT Bonpoca 1 BbibepuTe
npaBuIbHbINA OTBET.

UYncno creneHenm cBoOOAbl CUCTEMBDI
onpegensieTcs:

A) 3akoHom Payns;

B) npaBunom ¢as MNb6ca;

B) ypaBHeHMeM HbloTOHa;

') ypaBHEHNEM AHTyaHa.

B)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa

MpountanTe TekcT Bompoca WM Aonon-
HUTe cbpasy.

3HayeHne XMMUYecKoro noTeHuuana
naeanbHOro rasa paccuyuTbiBaeTcsl npu
OaBreHnu.

€ONHU4YHOM

OTKpbITbIN
Ha JononHeHve




10

MpounTtanTe TekcT Bonpoca 1 Bbibepute
npaBurbHbIA OTBET.

Yucno napameTpoB B BblpaxeHun Kna-
nenpoHa [Ans BblYUCAEHUSA AaBneHns
HaCbILLEHHbIX NapoB -

A) oBa;

B) Tpu;

B) yeTbipe;

) natb.

3aKkpbITbIii C Bbl-
©6opom ogHoro
oTBeTa

11

MpouuTaiiTe TeKCT Bonpoca 1 BbibepuTe
npaBuIbHbIA OTBET.

Yucno napameTpoB B BblpaXeHnn AHTY-
aHa ans BblUYMCIEHUS OaBneHus Hacbl-
LLIEHHBIX MapOoB -

A) oBa;

B) Tpu;

B) ueTbipe;

) naTe.

B)

3aKpbITbiv C Bbl-
6opom ogHoro
oTBeTa

12

MpounTtanTe TeKCT Bonpoca 1 Beibepute
NpaBUIbHbIA OTBET.

Mogens, npuMmeHdaemaa Ana onmcaHusa
KOSCbeMLI,VIEHTOB aAKTUBHOCTU  TOJIbKO
Ona ABYXKOMMNOHEHTHbIX cmecen:

A) NRTL

B) BunbcoHa
B) Maprynuca
) UNIFAC

3aKpbITbI C Bbl-
©opom ogHoro
oTBeETA

13

MpouuTaiiTe TeKCT Bonpoca 1 BbibepuTe
npaBuIbHbIN OTBET.

Ona onucaHus TennooOMeHHMKa Tuna
«Tpyba B Tpy6e» 0bbIYHO MCMONb3yeTcs
mMogaensb:

A) ngeanbHOro cmeLleHns
B) anddysmoHHas

B) siueeyuHas

") ngeanbHO BblITECHEHMUS

N

3aKpbITbI C Bbl-
6opom ogHoro
oTBETA

14

[pounTanTe TekCT Bonpoca W Jonon-
HUTE pasy.

KoadhduumeHTsl Tennootaaum onpege-
NATCA U3 KpUTEPUS

HycenbTa

OTKpbITbIN
Ha [OMNOrTHeHne

15

[pouynTanTe TekCT BONpoca un ganTe pas-
BEPHYTLIV OTBET.

Mopenb — 370 ...

06bekT nrobow npu-
poabl, HaxXoAsLWMICS
B OTHOLLEHWM NOA0-
6ua Kk mogenuvpye-
MOMY OB BLEKTY.

OTKpbITbIN
C pa3BépHYTbIM
OTBETOM




[pounTanTe TEKCT BONpoca un ganTe pas-
BEPHYTbI OTBET.

MaTtemaTunyeckoe
MoLenupoBaHne —
3TO Hay4YHbIN MPUéM,

OTKpbITHIN

16 MartemaTtuyeckoe mopenupoBaHue — | cnocob uccnegosa- C DA3BEDHYTEIM

370 ... HUs1 OOGBEKTOB Ha P pHY
0TBETOM
MOZENnu n nonyye-
HWUS1 HOBOW UHpOP-
Mauum O HUX.
YCTaHOBUTb NpPaBUIibHOE COOTBETCTBME
MeXxay napameTpoM U pa3MepHOCTbIO:
MapameTp EavHnua
namepe-
HKA
A. maccoBblli 1. Ma
pacxon
b. ouHamunye- 2. «krlc
17 CKad 3aKkpbIThIN Ha
BA3KOCTb COOTBETCTBUE
B. ckopocTb 3. Ma-c
OBUXEHUS!
. paBnexwe 4. m/c
BanuwwnTe BblOpaHHble UnMdpbl Nog co-
OTBETCTBYKOLMMY ByKBaMU:
A b B r A b B r
2 |3 |4
YcTaHoBUTE NpaBUIibHOE COOTBETCTBUE
MeXay kputepuem nogobus un ero gpu-
3MYECKUM CMbICITOM:
KpuTtepun no- dunsnye-
nobusa CKUi
cMmblcn
A. KpuTtepumn 1. HecTa-
PenHonbaca LumoHap-
HOCTb
OBWXe-
HYS Mo-
TOKa
B. kputepui 2. cooT-

18 ®pyna HOLLEHMe A|lB |B|T 3aKkpbIThbIN Ha
cun 2 |4 |3 1 COOTBETCTBUE
nHepunm
n Tpe-

HYA B
noToke
XKnako-
cTn

B. Kputepun 3. cooT-

Ownnepa HOLLEHME
cun
nHepunm
"
TSKECTU
B NOTOKE
XKnako-
CTn




4. cooT-
HoLLleHue
cun aas-
neHva un
nHepLUum
B NOTOKe
XKUOKO-
cTU

I". KpuTepuia ro-
MOXPOHHOCTH

3anuwuTe BbiIGpaHHble LMdpPbI Nog co-
OTBETCTBYIOLMMU BYKBaMK:
A b B r

19

YctaHoBuTe npasunbHy nocnegoea-
TENbHOCTb YPOBHEW MepapXxun npoLec-
COB C YY4ETOM CTENeHN X geTannsauum

A) YpoBeHb Manoro obvéma

B) YpoBeHb annaparta

B) MonekynspHbIi ypoBeHb

') YpoBeHb paboyer 30HbI annapaTta
) YpoBeHb Nnpon3BoacTBa

B)A) ) B) L)

3aKpbIThIN Ha
yCTaHoOBMeHe
nocnegosaTtesb-
HOCTK

20

MpounTtanTe TEKCT Bonpoca 1 Beibepute
NpaBUbHbIA OTBET.

JlamvHapHOMY pexvmy OBWXEHUs Xua-
KOCTW B NpsIMbIX Tpy6ax ¢ marnon wepo-
XOBaTOCTbIO CTEHOK COOTBETCTBYET UH-
TepBan 3HayeHun kputepusa PenHonb-
Aaca

A) Re > 10 000

B) Re > 12 500

B) 2300 < Re < 10 000

N Re <2300

r)

3aKpbITbI C Bbl-
6opom ogHoro
oTBeETA

21

MpounTtanTe TeKCT Bonpoca 1 Beibepute
npasunbHbIN OTBET.

OuddepeHumnansHoe ypaBHeHWe pas-
HoBecus Junepa — 310
A)
dw 1
——=——Vp+g
dt p
B)
1
aw_ ——Vp+g+VvV'W
dt p
B)

Vp=pg
)
Vp=0

B)

3aKpbITbIN C Bbl-
©6opom ogHoro
oTBeTa

22

lMpounTante TekcT BOMpoca u Beibepute
npaBurbHbIA OTBET.

YpaBHeHWe Hepa3pbIBHOCTM Of1si HECXKM-
MaeMOoW XWUAKOCTU UMeeT BUA;:

A)
VW =0,

B)

A)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa




qac, _ DV’C,
dt

B)

% _ DV°C,
ot

)

V3C.=0

MpounTtanTe TekCT Bonpoca u Boibepute
NnpaBWIbHbIA OTBET.

YKaXuTe YneH ypaBHEHWUSI ABUKEHUS He-
CXXMMaeMOln BA3KOW xuakoctn (Hasbe-
CTtokca), xapakTepusylLmin HecTaumo-
HapPHOCTb.

A)
W X
W x o +...;
ox
B) 3 N
1074 aKpbITbI C Bbl-
23 | O x . b) 60pOM 0ZHOTO
b
TBET.
Ot oTBeTa
B)
rg:
r
s
ox
h)
52117
|7 5 +...
ox
MpouunTaiTe TEKCT Bonpoca v AanTe pas- | 06bekT Mano usy-
BEPHYTbI OTBET. YeH, npupoaa o6b- .
PHY » MPYIPOA OTKpbITHIN
eKTa Heu3BecTHa .

24 . o C pas3BEpPHYTbIM
OMNMpUYECKUA METOL MOCTPOEHWUSI Ma- | UMK B criydae aew- oTBETOM
TEMaTU4EeCKUX MoAenern NPUMEHSIETCA B | CTBYHOLLIEro Npous-

TOM crny4ae, eci ... BOACTBA.
npoBefeHve  ak-
TMBHOIO M MaccuB-
HOro akcnepu-
MeHTa. MaccwuB-
HbIM 3KCNepuMeH-
lMpountanTe TEeKCT BoNpoca 1 AanTe pa3- | TOM  NpOBOAUTCS
BEPHYTLIV OTBET. cbop 1 aHanm3 uH-
dopmauum o0 OTKpbITbIN

25 | MnaHupoBaHWe U NPoBEAEHME SKCNepU- | obbeKTe. C pa3BEépHYTbIM
MEHTOB MpU 3MNNUPUYECKOM MEeToAe MO- | AKTUBHBIN  3KCne- OTBETOM
AennpoBaHusa npegnonaraer ... PUMEHT COCTOUT B

LeneHanpasneH-
HOM  M3MEeHeHUU
BXOAHbIX NapameT-
poB TexHonoruye-
CKOro npouiecca.
MpounTanTe TEKCT BOMpoca M Aonorn- o
i OTKpbITbIN
26 | HuTe (ppasy. pacnpenenéHHbIMun

Ha OOonoJiHeHne




Ecnun ocHoBHble nepemeHHble npoLecca
M3MEHSIIOTCA Kak BO BPEMEHW, Tak U B
NpoCTpaHCTBE, TO MOAENMU, OMNUCbIBalo-
e Takue MpoLecchl, Ha3bliBalOTCS MO-
aensimu c napamMmeTpamu.
Wx npeactasnaoT B Buae anddepeHum-
anbHbIX YPaBHEHUA B 4YaCTHbIX MPOU3-
BOZHbIX.

27

MpountanTe TekcT Bompoca WM [onon-
HUTe cpasy.

MameHeHue cocTosiHna o6bekTa otobpa-
XaeTcs B BUge Mo-
Oenu.

OVNHaMMYecKkomn

OTKpbITbIN
Ha JononHeHve

28

MpounTtanTe TekCT Bonpoca u Beibepute
npaBurbHbIA OTBET.

AeKBaTHOCTb MaTeMaTu4ecKko moaenmu
1 o6bekKTa 3T0:

A) npaBUNbHOCTb OTOOpaXXeHUst B MO-
Aenn CBONCTB 0ObekTa B TOW Mepe, KO-
Topas HeobOxoguMMa Ansa OOCTMXKEHUS
Lenu MoaenmMpoBaHus;

B) nonHoTa otobpaxeHus obbekTa mMo-
AennpoBaHus;

B) konuuyectBo uHdopmauun o6 00b-
eKTe, nosly4aemoe B npouecce Mofenu-
poBaHus;

') 0GbEKTUBHOCTb pesynbTaTa Moaenu-
poBaHusl.

3aKkpbITbIii C Bbl-
6opom ogHoro
oTBETA

29

MpounTtanTe TeKCT Bonpoca u Beibepute
NnpaBWIbHbIA OTBET.

MaTemaTuyeckue Mmogeny OTHOCATCS K
Knaccy ...

A) maTepuanbHbix Mogenen;
B) cbuanyecknx mopenen;

B) abcTpakTHbIX Mogene;

) Tononoruyeckux mogenen.

3aKpbITbIN C Bbl-
6opom ogHoro
oTBeTa

30

MpouuTaiiTe TEKCT Bonpoca 1 Bblibepute
npaBuIbHbIN OTBET.

duanyeckoe MogennpoBaHue 3To:

A) mogenupoBaHue dusnyeckn nogob-
HbIX OOBbEKTOB,

B) mogenupoBaHue Ha puanydecku
onpeneneHHoM

obbekTe;

B) mogennpoBaHue Ha onanyeckm
YCTONYMBOM OOBEKTE;

') MmogenvpoBaHue Ha pusnmyeckm
CNOXHOM ObbeKTe.

3aKpbITbIN C Bbl-
6opom ogHoro
oTBeTa

31

MpounTtanTe TekcT BoNpoca u Belbepute
npaBurbHbIA OTBET.

[eTepmuHupoBaHHas Moaesnb
- 9TO!

A) maTpuua, 4eTepMUHAHT KOTOPOW pa-
BEH eauHuLE;

B) mogenb Ha 6ase hU3NKO-XMMUYECKNX
npeacraBneHnii obbekTa, B Mogenu He

B)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa




AonyckaroTcs criydanHble cobbITus;

B) mogenk, B koTOpon Bce coObITHSA, B
TOM 4ucre,

cryyariHble paHXnpoBaHbl MO 3HAYUMO-
cTu;

') cuctema HenpenBUAEHHbIX, CryYan-
HbIX COObITUI.

MpounTtanTe TekCT Bonpoca u Beibepute
npaBurbHbIA OTBET.

Mop yctonumsocTbio XTI noHMMatoT:

A) CBONCTBO M3MEHATb XapaKTePUCTUKU
CBOEro oyHKLUMOHUPOBAHWS NoA Bvs-
HMEM N3MEHEHWI COOCTBEHHbIX Napa-
METPOB CUCTEMbI 1 BHELLUHUX BO3MYLLa-
IOLWMX BO3OENCTBUN,

B) cnocobHOCTL CMCTEMBI C MOMOLLBIO
yNpaBnsoLWwnx BO3OeNCTBUIA Nepexo-

3aKkpbITbIii C Bbl-

32 | guTb 3a B) 6opom ogHoro
KOHEYHBI OTPE30K BPEMEHMW U3 3afaH- oTBeTa
HOr0 Ha4arnbHOro COCTosHMSA B Tpebye-
moe,

B) cnocoBHoOCTb cncTembl COXpPaHATb

TpebyeMble xapakTepucTmyeckmne CBOK-

CTBa B YCINOBUSAX AENCTBYIOLLNX BO3MY-

LLEHUM,

') cnoco6HOCTL cUCTEMBI

npuobpeTaTtb HOBbIE CBONCTBA, KOTOPLIE

OTNIMYAIOTCA OT CBOWCTB OTAENbHbIX

3N1EMEHTOB, 00pa3yoLLMX 3Ty CUCTEMY.

MpounTtanTe TeKCT Bonpoca u Beibepute

NnpaBuIbHbIA OTBET.

YpaBHeHue

ot ot Jt Jt

ﬁ:—(wxa+wy@+wZ$J+

+avee+ Ir
Cp .
33 | onvceisaeT: 3aKpbITbI C Bbl-
B) 6opom ogHoro
o oTBeTa

A) nammHapHoe ABWXeHne BA3KOW

XNIOKOCTY;

B) nepeHoc Npon3BONLHOIO KOMMO-

HeHTa B ABMXYLLENCS cpeae;

B) HecTaumnoHapHbI NPoLEecC KOHBEK-

LIMOHHOTIO TensnoobmeHa;

") nepeHoc konunyecTBa aHepruu.

MpountanTe TekcT BoNpoca u Bbibe-

pvTe NpaBUIbHbIA OTBET.

Mogenb, B KOTOPOW BENUKO BAUSHUE

crnyyariHbIX BO3MYLLAOLWMX NapameT- SAKPLITBI G Bbl-
34 | POB, HasbiBaeTcA: B) BOPOM OfHOMO

oTBeTa

A) oeTepMvHMpoBaHHas

B) ctoxactuueckas

B) anHamu4yeckas

') ctaTnyeckas

MpountanTe TekcT Bonpoca v Aonor-
35 HUTE (Ppasy. CAE OTKpbITbIN

Mopynb cuctemsl CATMP Ansa nHxeHep-
HblX pacyeTOB, aHanu3a WU MpOBEPKM

Ha OOonoJiHeHne




NPOEKTHbIX  peLlleHuii  Ha3sbiBaeTcs

36

MpounTanTe TekcT Bompoca M Aonon-
HUTE dpasy.

MeToq uccnenoBaHus, KOTOpbI Npea-
ronaraeT opraHv3auuio cutyauum
nccrnegoBaHns 1 No3BOSET €€ KOHTPO-
nvpoBaTb — 3TO

QKCNepuMeHT

OTKpbITHIN
Ha AonorHeHne

37

MpountanTe TekcT Bonpoca W JawnTte
pas3BepHyTLIN OTBET.

[na ncnonb3oBaHNA MaTeMaTn4eckoro
mMmoaennpoBaHuA Heobxoamma ...

pa3paboTka
TEXHOOTNYECKMX
Moaenen, ageksar-
HbIX peanbHbIM 00b-
eKTam U SIBMeHuaM.

OTKpbITBIN C
pasBepHyTbIM
OTBETOM

38

MpouunTanTe TEeKCT BoMpoca v Aonor-
HUTE pasy.
Ha pucyHke

1. Cy

npveeaeHa
cxemMa annapaTa C ruapogvHamuye-
CKOW CTPYKTYpOI NOTOKa

naeanbHOro
CMeLlleHnAa

OTKpbITbIN
Ha JononHeHve

39

MpounTanTe TekcT Bompoca M AoMNon-
HUTe pasy.
Ha pucyHke

1. Cy

npveeaeHa
cxema annaparta c ruapoanHaMmuye-
CKOW CTPYKTYpOW NOTOKa

naeanbHOro
CMeLlleHnsa

OTKpbITbIN
Ha JOMNOrHeHne

40

MpounTanTe TekcT Bonpoca 1 Bblbe-
puTe NpaBUIbHbIN OTBET.

WccnepnosaHue npouecca ¢ Lenbio Bbl-
SIBIIEHWSI €r0 CTPYKTYP U PEXKMMOB €ro
PYHKLMOHMPOBAHUS - 3TO:

A) cuHTe3s XTI

B) aHanus XTT1

B) mogennposaHue XTT1
M) onTummnzauua XTI

B)

3akpbITbI C Bbl-
6opom ogHoro
oTBeTa

41

MpounTtanTe TeKCT Bonpoca 1 Bbibe-
puTe NpaBUIbHbIN OTBET.




MnaHvpoBaHWe aKkcnepuMeHTa Heob-
XOAUMO ANs:

A) ToO4HOro NpegnucaHnsa 4encTBuin B
npolecce MoaenMpoBaHus;
B) Bbibopa uncna u ycnosuii nposese-

HUS ONbITOB,
HeobX0AMMBIX M OCTATOYHbIX ANs pe- 3akpbITbI C Bbl-

LUEeHWs NocTaBneHHoW 3aaaym ¢ Tpeby- B) 6opom ogHoro 1 1
€MOW TOYHOCTLIO; oTBeTa

B) BbINomnHeHus nnaHa
3KCNEepUMEHTUPOBAHWS HA MOAENY;
I") cokpalLeHu1si Ynicra OnbITOB.

MpounTtanTe TekcT Bonpoca 1 Bbibe-
puTe NpaBUIbHbIN OTBET.

Bbl6epMTe N3 NepeyvncrieHHbIX H1xXe
nporpamMmMHbIX NPOAYKTOB
cneunannanpoBaHHyo nporpamMmmy ong

3aKpbITbi C Bbl-
ONTMMM3ALMM U aHanNM3a XMMUYECKUNX

42 A) 6opom ogHoro 1 1
npoLieccoB oTBETA
A) Unisim Design
B) Excel
B) Mathcad
') Autocad
YcTaHoBUTE MpaBurbHYyO nocrnenosa-
TENbHOCTb 3TanNoB AUCKPUMMUHALMWN KK-
HEeTUYECKUX Moaenen:
A) pacyeT CKOpOCTEN peakuuin Ha oc-
HOBE KWUHETMYECKMX BbIPAXEHUN U
HayanbHbIX MNPUOMMKEHUA KOHCTaHT
CKOPOCTU;
B) BbIGOp KMHETM4YecKkoW mopenu, ans
KOTOPOW OTKNOHEHUE pacHeTHbIX U
3KCMEepUMEHTarbHbIX BEMWYMH  MWHW-
ManbHO;
B) conocTtaBneHve pacyeTHbIX 1 3Kcne- 3aKpbIThI
43 | PYMEHTArbHbIX BENIMYMH CKOPOCTEN, A)B) ) [) B) Ha ycTaHoBme- 3 4
") MUHMMM3aLUA OTKNOHEHWIN ANd pac- HVue nocnefosa-
CMaTp1BaeMoN KUHETUYECKON Moaeni TENbHOCTH
nyTém

onpegeneHust Apyrmx OLUEHOK KUHeTU-
YEeCKUX KOHCTAHT (NPEASKCMOHEHT U
3HEprvin akTneaumn);
[) pelueHne obpaTHOW 3agayuum ons He-
CKOMNbKMX Mopernen (BuaoB KuMHeTuye-
CKMX  BbIpaXXeHUNn).

OTBeT 3anunwuTe B BMAE NOCneaoBa-
TenbHOCTM OYKB cneBa HanpaBo, Hauu-
Hasi C CaMOro HU3KOrO YPOBHS.

OlK-5 CnocobeH ocyLlecTBNSATL IKCNEPUMEHTarnbHbIE UCCNEAOBAHNSA U UCMbITAHWSA MO 3a4aHHOW METOAMKE, MPOBOANTL
HabnogeHns n nsmepeHns ¢ y4eTom TpeboBaHuin TEXHUKN Be3onacHoCcTn, obpabaTbiBaTe N MHTEPNPETUPOBATL 3KCNEPUMEH-
TanbHble AaHHble

lMpountanTe TekcT Bonpoca u Bolibepute

44 | MPABUNBHBIN OTBET. B) 3aKpbIThIVi C Bbl- 1 1

©6opom ogHoro

YpaBHeHne
oTBeTa




dc
|4 E = ‘UCBX - vC
COOTBETCTBYET MOAENN CTPYKTYPbl MOTOKE

A) VlopeanbHOro BbITECHEHWS;

B) NaeanbHoro nepemelunBaHns;
B) OudbdyanoHHom Mmoaenu;

') AyeeyHon mogenu.

45

lMpounTanTe TekcT Bonpoca u Beibepute
npaBurbHbIA OTBET.

YpaBHeHune
oc _ac
ot = Vox

COOTBETCTBYET MOAENMN CTPYKTYPbl NOTOKE

A) NopeanbHOro BbITECHEHWS;

B) NoeanbHoro nepemelunBaHus;
B) Oudbdy3noHHom Mmogenu;

M) AueeuHon mogenw.

3aKkpbITbIii C Bbl-
6opom ogHoro
oTBETA

46

MpounTtanTe TeKCT Bonpoca u Bbibepute
NnpaBuIbHbIA OTBET.

YpaBHeHue

1dC 1 (C ¢

mdr T b
COOTBETCTBYET MOAENN CTPYKTYPbl MNOTOKE

A) NoeanbHOro BbITECHEHWS;

B) NoeanbHoro nepemelunBaHus;
B) Anddy3noHHom moaenu;

) AueeuHon mogenw.

N

3aKkpbITbIii C Bbl-
6opom ogHoro
oTBeTa

47

MpounTtanTe TeKCT Bonpoca 1 Beibepute
npasBunbHbIN OTBET.

YpaBHeHue

ac | 9% W ac

at L gx2 dx
COOTBETCTBYET MOAENMN CTPYKTYPbl NOTOKE

A) VilgpeanbHOro BbITECHEHWS;

B) NoeanbHoro nepemelunBaHmns;
B) OudbdysmoHHoM moaenw;

') AyeeyHon mogenw.

3aKpbITbIN C Bbl-
6opom ogHoro
oTBeTa

48

[MpountanTe TekcT Bonpoca u Bolibepute
npaBurbHbIA OTBET.

YpaBHeHue
VpCﬂ(;—T: vpC (T, —T)+ K, F AT
t

BX

OonucbIBaeT U3MEHeHWe TeMnepaTypbl B
30HE TennoobMEHHNKE C rMAPOAMHAMMYE-
CKOW CTPYKTYpOW NOTOKA:

A) No anvHe 30HbI

B) ngeanbHoro nepemelunBaHns
B) ngeanbHoOro BelITeCHEHUSA

') B aueeyHon mogenu.

B)

3akpbITbI C Bbl-
6opom ogHoro
oTBeTa




49

MpounTtanTe TekcT Bonpoca u Beibepute
npaBurbHbIA OTBET.

YpaBHeHue

oL
al

onncbiBaeT M3MEHeHNe TemnepaTtypbl B

30HE TEennoobMeHHNKE C rMAPOAMHAMUYE:

CKOW CTPYKTYpPOW MOTOKA:

N -p~C,,;—7;:—U-,0- +%KTFAT

A) no AnvHe 30HbI

B) npeanbHoro nepemMelumBaHms
B) noeanbHoOro BelITECHEHUSA

') B A4eeyHon moaenu.

B)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa

50

MpounTtanTe TekCT Bonpoca u Boibepute
npaBurbHbIA OTBET.

YpaBHeHue

%ff(w L T %)‘F
ot~ U Todx " Ydy *oz

+ D, V¢,
OMUCbIBAET:
A) nammHapHoOe OBWKEHNE BA3KOW XKMUOKOA
cTu;
B) pacnpocTpaHeHune TennoTel B ABUXY-
Lenca cpege;
B) HecTaumnoHapHbI NpoLEecC KOHBEKTMB-
HOro NepeHoca BeLLeCcTBa;
') nepeHoC KonNnyecTBa aHepruu.

3aKpbITbI C Bbl-
6opom ogHoro
oTBETA

51

MpountanTe TekcT BoMpoca U [OMNOMHM|
dppasy.

Ha pucyHke

ololiel

npvBegeHa
cxema annapata C ruapoavHaMUYeck
CTPYKTYypOW NnoToka

A4eeyHaa mogernb

OTKpbITbIN
Ha JOMNOrHeHne

52

MpounTtanTe TeKCT Bonpoca 1 Bebibepute
npaBuUbHbIN OTBET.

F(t) = Can(t)

(38 ]

t
0

OTKNOHEHUE onbITHOW F-kpuBolk 2 OT mna

anbHOW KpuBOW 1 yKasbiBaeT Ha CyLlecTs

BaHue B annapare:

A) 6annacHoro noToka

B) 3acTorHoM 30HbI

B) 30HbI MAEanbLHOro BbITECHEHUSA
") 30HbI CMeLLEeHMs N BbITECHEHNS.

B)

3akpbITbI C Bbl-
©6opom ogHoro
oTBETA

53

MpouunTaitTe TEKCT Bonpoca u BbibepuTe

npaBurbHbIA OTBET.

B)

3aKpbITbi C Bbl-
6opom ogHoro




Kakor 13 npegoctaBneHHbIX rpadkoB OT
HOCUTCS K MOZENW naearnbHOro BbITECHE-
HKSA Npu

F(t) = Copn (D)
A)
Fit) = Ganft)

0
B)

Fit) = Canlt)

B)

Fit) = Candt)

Pe—eo

/ Pe—0

0 r
") HM oauH 13 rpadnkoB He OTHOCUTCS K
[aHHON moaenw.

oTBeTa

54

MpounTtanTe TeKCT Bonpoca u Bbibepute
NpaBuIbHbIA OTBET.

Ha pucyHke

v, Cpr, Teus

vi, Cpr. Tu=T,
n300paxeH TennoobMeHHVK C TMAPOAMHAA
MMWUYECKON CTPYKTYPOIN NMOTOKOB:

A) nepemelunBaHve

- nepemMelUnBaHue

B) cmelleHus - BbITeCHEeHNsI
B) nepemelunBaHue

- BbITECHEHNE

') BbITECHEHME - BbITECHEHUNE

3aKpbITbIN C Bbl-
6opom ogHoro
oTBeTa

55

MpounTtanTe TeKCT Bonpoca 1 Beibepute
npaBurbHbIA OTBET.

Ha pucyHke npuBeaeHa cxema
KOMBUWHMPOBAHHOW MOAENMW CO CTPYKTYPOW
noToka:

A) 3oHa ngeansHoro nepemMelLnBaHns — 3
CTOMHas

30Ha,

B)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa




B) 3oHa ngeanbHoOro nepemMeluMBaHns —
HannacHbIn

NoTOK;

B) 3oHa npgeanbHoOro nepemeLlunBaHus -
30Ha WUaeanbHOro BbITECHEHUS,

') BoHa ngeanbHoro BbiITeCHeHUs1 — 6aii-
NacHbIN NOTOK.

56

MpounTtanTe TekCT Bonpoca u Beibepute
npaBurbHbIA OTBET.

Ha PUCYHKe npueeneHa cxema
KOMBVHMPOBaHHOW MOZENW CO CTPYKTYPOI
MOTOKa:

v, C,y v, Coune

A) 3oHa ngeanbHoro nepemMeLLnBaHns — 3
CcTonHas

30H3;

B) 3oHa npeanbHoro nepemMelLnBaHns —
HannacHbIn

NMOTOK;

B) 3oHa npgeanbHOro nepemeLlunBanuns -
30Ha nUaeanbHOro BbITECHEHUS,

') BoHa ngeanbHoro BbiTeCHeHUs1 — H6aii-
NacHbIN NOTOK.

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa

57

MpouunTanTe TEKCT Bonpoca u BbibepuTe
npasunbHbIN OTBET.

Ha pucyHke npusegeHa cxema
KOMOMWHMPOBAHHOW MOLENW CO CTPYKTYPOW
noToKa:

vz

A) 3oHa ngeanbHoro nepemMelLmMBaHms — 3
cTonHas

30Ha;

B) 3oHa ngeanbHOro nepemMeluvBaHns —
6arnacHbIn

NOTOK;

B) 3oHa ngeanbHoOro nepemeLlunBanns -
30Ha naeanbHOro BbITECHEHUS;

) 3oHa ngeanbHOro BoiTeCHEHMSA — Bali-
NacHbIN NOTOK.

3aKpbITbIN C Bbl-
6opom ogHoro
oTBeTa

58

MpouuTaiiTe TEKCT BoNpoca 1 Belibepute
npaBuIbHbINA OTBET.

YpaBHeHVIe nepeHoca BellecTesa MMeEET Bl
de; w 3c,+w aci+w Je; N
ot Yodx Ydy 7oz

2
+D;Véc, +1,

N

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa




YkaxuTe criaraemoe, onucbIBatoLLee HecT,
LIMOHApHOCTL NpoLiecca:
A)

hi

B)

DV,

B)

(12, 10,20
Yox Ydy ?oz

r

dc;

4

at

MpouuTaiiTe TEKCT Bonpoca 1 Bbibepute
npaBuIbHbIA OTBET.

YDaBHeHVIe nepeHoca BellecTBsa MMeET Bl
9 _ [, 9, 96, 9%,
ot~ \ *ox Yoy ‘oz
+ D, V3¢ +r,
Ykaxute cnaraemMoe, onncbiBarLLlee nepe
HOC BeLllecTBa KOHBEKLI,VIef/'IZ

A)
r 3aKkpbITbIii C Bbl-
59 B) 6opom ogHoro

B) oTBeTa
D.Vic,
B)

w ae; o dc; w de;

Tox Ydy oz

r)

dc;

at
MpounTaiiTe TeKCT Bonpoca 1 BbiGepute
npasBunbHbIN OTBET.
YpaBHeHue nepeHoca BelecTsa UMeeT Bl

ot - \Mrox T gy T 0z

+D,V2¢ +r,

YKaxuTe crnaraeMoe, OnvcbIBatoLLee nepe
HOC BeLLECTBA Ha MOMNEKYNSIPHOM YPOBHE]
A)

n 3aKpbITbi C Bbl-

60 B) 6opom ogHoro

B) oTBeTa
D,VZ¢,
B)

w ac; w dc; cw de;

odx Ydy ¢ oz

r

de.

2

ot




61

MpounTtanTe TekcT Bonpoca u Beibepute
npaBurbHbIA OTBET.

YpaBHeHVIe nepeHoca BellecTBsa MMeET Bl
de; » 3c,+w aci+w ae; N
ot~ (" Fox Yoy oz
+D, V3¢, +r,

YkaxuTe cnaraemoe, onucbiBaroLLee U3Me
HeHMe KOHUEeHTpaunn B pesynbTate XuMun-
YeCKoro npeBpalieHunsa:

A)

I

B)
D.Vic,
B)

g 96 06
Wedx "W gy T2 02
r

dc;

3

ot

3aKpbITbIii C Bbl-
6opom ogHoro
oTBeTa

62

MpouuTaiiTe TEKCT Bonpoca 1 Bblibepute
npaBuIbHbIA OTBET.

MaTtemaTtuyeckoe Bblpa>XeHne CKOpPOCTH r(
MOreHHOro npouecca nmeet Bma:
A)

B)

3aKpbITbI C Bbl-
6opom ogHoro
oTBETA

63

[MpounTanTe TekcT Bonpoca M AOMNOSMHU
dpasy.

N3 amddepeHUmnansHOro ypaBHEHUS T€
NONPOBOAHOCTMU
ot A W
— = Vi +

or p-c, p-C,

npu W = 0 nonyyaem

ypaBHeHwue

PDypbe

OTKpbITLIN
Ha [onorHeHne

64

MpounTanTe TEKCT BOMpoca M Aonorn-
HUTe hpasy.

M3  anddepeHumansHOro  ypaBHeHWs

MyaccoHa

OTKpbITbIN
Ha [OMNOrHEHWe




TennonpoBogHOCTU

or_ A gy, W

E_p'cp P Cp

B Cny4Yae CcTaumMoHapHOro npoilecca no-
ny4yaemM ypaBHeHue

lMpounTanTte TekcT Bompoca W [onon-
HUTe cpasy.

M3 anddepeHumnansHOro  ypaBHeHWS
TennonpoBOAHOCTH

ot A 2t w
—=—Vi+— OTKPBITHINA
65 . . JNlannaca P
ot p-c, pP-C Ha JOMOMHeHve
npuW=0wn — =0
or
nony4yaem ypaBHeHWe
MpountanTe TekCcT BomMpoca U [OMNOMHM|
pasy.
B maTtemaTtudeckon moaenun Tennoobme
66 HOro annapara naeansHoOro cmetle- OTKpbITHIN
dT HUA Ha OonosriHeHne
VpC, S =vpC, (T, ~T)+K,F AT A
"l P
CTPYKTypa NoToKa TENIOHOCUTENS COOTBE
CTBYeT Moaenu
MpountanTe TekCcT BoMpoca U [OMNOMHM|
pasy.
B martemaTtunyeckon mopenu Tennoobme
g7 | Horo annapara naeanbHoro BblTec- OTKpbITbIN
s -p-(.‘}iz—u'p{‘2£+£K,FAT HeHus Ha JonoriHeHue
Pt ral L
CTPYKTypa NoToKa TENOHOCUTENS COOTBE
CTBYeT Moaenu
[pounTanTe TekcT Bonpoca n Jonon-
HUTE dpasy.
Ha pucyHke cxemaTu4HO n306paxeH
TennoobMeHHNK TMna .
68 | « » CMelleHne - BbITEC- OTKpbITHIN
[ ' HeHune Ha QononHeHwe
v, Tyg l v, T
] T  —
v.. T, —_— ;
2420 L T-.
— Lr
MpounTanTe TEKCT BONpoca 1 AoNos-
HUTe hpasy.
Ha pucyHke cxemaTuyHO u3obpakeH
69 TennoooMeHHMK vna BbITECHEHME - Bbl- OTKpbITbII
« . TeCHeHue Ha JOMOMHeHne
v T — v, T
= r, —
UuTo 4‘] v, T,
—_— z -z
MpounTtanTe TekcT Bonpoca M Bbibe- .
nTe YeTblpe NpaBuUibHbIX OTBETA SakphITLI G Bbi-
70 | P penp : AN O)E) 6OPOM HECKOJTb-

BbiGepuTe TMNbI 3a4a4, onuckiBatoLme

KX OTBETOB




paBHOBecME B CUCTEME
nap»:

A) pacyeT cocTaBa napa u Temnepa-
TYpbl CMecu MO WM3BECTHOMY COCTaBy
XNOKOCTU U AaBMEHWIO;

B) onpegeneHne coctaBa paBHOBeC-
HbIX a3 nMpu 3agaHHOW Temnepartype
no obLLeMy Coaep>KaHuo KaXaoro Kom-
NMOHEHTa, NPUCYTCTBYIOLLENO B CMECH;
B) onpegeneHne coctaBa ofHOW M3
paBHOBECHbIX a3 Mo 3agaHHOMY CO-
cTaBy ApYron npu n3BecTHON Temnepa-
TYPE;

) pacyeT cocTaBa napa v gaBneHus
Mo coCTaBy XMOKOCTU U TemnepaType;
[) onpepeneHune cocTtaBa XUOKOCTU
no cocTaBy napa npu U3BeCTHOM AaB-
neHuu;

E) onpepeneHne coctaBa XuaKoCTK
no cocTasy napa npv U3BECTHOW TeM-
nepartype.

«KNOKOCTb-

MpountanTe TekcT Bonpoca M Bbibe-
puTe ABa NpaBWibHbIX OTBETA.

BbibepuTe Tunbl 3agay, onuckiBaoLwme
paBHOBECME B CUCTEME «XKMOKOCTb-
XKNOKOCTbY:

A) pacuyeT cocTaBa napa u Temnepa-
Typbl CMEec/ Mo WM3BECTHOMY COCTaBy
XUWOKOCTU U OaBlNEeHUIO,

B) onpepeneHve coctaBa paBHOBEC-
HbIX ¢pa3 Mpu 3agaHHOW Temnepartype
no obLemy cogepxxaHuio Kaxxgoro Kom-
NMOHEHTA, NPUCYTCTBYHOLLIETO B CMECH;

3aKpbITbIii C Bbl-

71 M B) B) 6opom Heckonb-
B) onpegenenve coctaBa ogHon M3
KUX OTBETOB
paBHOBECHbIX (a3 Mo 3aJaHHOMY CO-
CTaBy Apyrov npv M3BECTHON TeMnepa-
TYpe;
) pacueT coctaBa napa u AaBneHus
Mo COCTaBY >XXUOKOCTU U TeMnepaType;
[l) onpepeneHue coctaBa XuUOKOCTU
no cocTaBy napa npv N3BeCTHOM [aB-
neHuu;
E) onpenenexve coctaBa XuUAKOCTU
no cocTaBy napa npu U3BECTHOW TEM-
neparype.
CornacHo KuHeTu-
YecKkomy 3aKOHY
OEeNCTBYIOLLNX
macc CKOpPOCTb
MpountanTe TekcT Bonpoca W [Jante anemeHTapHou pe-
pa3BepHyThIN OTBET. akuum npu 3agaH-
HOM Temnepartype OTKpbITBLIN C
72 | YkaxuTe, YeMy NporopLmMoHanbHa CKo- | MponopuuoHanbHa pasBEPHYTbIM
pOCTb 3MEMEHTapHOW peakumu npu 3a- | Npou3BeAEHNI0 OTBETOM
AaHHON TeMnepaType COrMmacHo KUHe- | KOHLeHTpauun pea-
TUYECKOMY 3aKOHY AENCTBYIOLUX Macc TMPYHOLLMX Be-
LLEeCTB B CTENEHsX,
paBHbIX UX CTEXMO-
METPUYECKNUM KO-
addpuumeHTam
lMpounTanTe TekcT Bompoca M Aonon-
73 HUTE (Ppasy. 3aKOH AeNCTBYto- OTKpbITbIN

(DOpMaﬂbelM aHanorom KUHEeTun4e-
CKOro 3akoHa OeNCTBYIOLMX Macc ans

LLMX NOBEPXHOCTEN

Ha JononHeHne




3NeMeHTapHbIX NpoLeccoB Ha TBepablX
NOBEPXHOCTAX ABNAeTCcA

74

MpouuTaiiTe TeKCT Bonpoca 1 BbibepuTe
TPV NpaBUMbHbIX OTBETA.

YKaxuTe MeToAbl NOCTPOEHUS!
KUHEeTUYEeCKNX moaenemn
reTeporeHHbIX XMMUYECKMX
peakuun:

A) MeTop Junepa;

B) MeTtoa, OCHOBaHHbIA Ha anemMeHTax
Teopun JleHrmiopa;

B) Metog PyHre-KyTTa;;

) MeTop cTauMoHapHbIX KOHLEHTpa-
Lwi;

) MeTon nocTpoeHUss KUHETUYECKNX
MoJenen ¢ UCrnonb3oBaHNEM SNEMEH-
TOB Teopwun rpados.

B)NA)

3aKpbITbI C Bbl-
©60poM Heckonb-
KMX OTBETOB

75

MpounTtanTe TeKCT Bonpoca u Bbibepute
NpaBUIbHbIA OTBET.

YpaBHeHne AppeHunyca Ansi KOHCTaHTbI
CKOPOCTU MMeEeT BUA;

A)K=Koexp (E/RT)
B)K=KolIn (E/RT)
B)K=Kolg (-E/RT)
NK=Koexp(-E/RT)

N

3aKkpbITbIii C Bbl-
6opom ogHoro
oTBETA

76

MpouuTaiiTe TEKCT Bonpoca 1 Bblibepute
npaBuIbHbIA OTBET.

Peakunn
Ar— Or + Cr

COOTBETCTBYET KWHETUYECKOE ypaBHEHUNE]

A)
W, =kC,C,
B)
W,=—k,e"C, (1-X,)
B) y
W, =ke ®C,21-X,)
r
W,=ke E”’C’(w(le,,)(CH"7(‘ X))

i Cala |

B)

3aKpbITbI C Bbl-
©6opom ogHoro
oTBeTa

7

lMpountanTe TekcT Bonpoca u Bolibepute
npaBurbHbIA OTBET.

Peakuumn
A+ Br— J;

COOTBETCTBYET KNHETUYECKOE YpaBHEHUE!

A)
W, =kC,C,
B) ;
WA :_kaeia i CA{) (1 - XA )
B)
_ ke thic 2 )
W,=ke C, (1-X))

r

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa




W, =
7'1":;‘?_’“” CAu (1- X, )(C.'fn - CY/IOX,’I )

78

MpounTtanTe TekCT Bonpoca u Beibepute
npaBurbHbIA OTBET.

CTaans reTeporeHHoro
npotecca, onpeaensaioLlasa ero
CKOPOCTb, Ha3blBaeTCs:

A) MeneHHow;

B) onpepensiowen;
B) Habntogaemowm;
) numuTupylowwen.

N

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa

79

MpouuTaiiTe TEKCT Bonpoca 1 Bbibepute
npaBuIbHbIA OTBET.

TemnepaTypHbI

KO3 pMLMEHT CKOPOCTH

paBeH 2,2.

Ob6nacTtb NpoTekaHus

reTeporeHHoro npouecca «ra3-TBepgoe»
HasblBaeTCcs:

A) BHewHeand dy3MoHHOW;
B) BHyTpManddy3moHHow;
B) kuHeTn4eckon;

") anddysmoHHo.

3aKkpbITbIii C Bbl-
6opom ogHoro
oTBETA

80

MpouuTaiiTe TEKCT Bonpoca 1 Bblibepute
npaBuIbHbIA OTBET.

HenpepbiBHbIN peakTop
naearnbHOro CMeLLeHNs 3To
peakTop, B KOTOPOM:

AC)A =1(x,y,2), Ca= 1(1);
BC)A #1(x,y,z), Ca# f(1);
BC)A # f(x,y,z), Ca=f(1);
rC)JA = f(x,y,2), Ca# f(1)

B)

3aKpbITbIN C Bbl-
6opom ogHoro
oTBeTa

81

MpounTtanTe TekCT Bonpoca 1 Bbibe-
puTe NpaBuibHbLIN OTBET.

OcobeHHOCTb KBa3MroMOreHHOm Mo-
[enun reTeporeHHoro npotecca B cu-
cTeMe «ras-TBEpaoe» 3aknoyaeTcs B
TOM, YTO:

A) paccmaTpuBaeTcs TBepAas yactuua
LWwapoobpasHom opMbl, HAPYXKHbIN
pa3mep KOTOPOWN He M3MEHSIETCS B Npo-
Lecce peakuuu, a Ha MecTe npopearm-
poBasLLen Yactu obpasyeTcs cnomn
300bl;

B) paccmaTpuBaeTcs TBepaas yactmua
LwapoobpasHom opMbl, HAPYXKHbIN
pasmMep KOTOPOW N3MeHsieTCst

B npovecce peakuum oT R go r;

B) paccmaTtpuBaeTcsa TBepaas 4actuua
LuapoobpasHov dopMbl, HAPYXKHbI

)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa




pa3smep KOTOpPOWN N3MeHseTcs

B npouecce peakuum oTR go r

6e3 obpasoBaHuMs Cnos 305bl;

') paccmaTprBaeTcs TBepAas Yactuua
LWwapoobpasHom opMbl, peakLms B KO-
TOPOW NpoTEKaeT cpa3y BO BCEM 00b-
eme.

82

MpounTtanTe TekcT BoNpoca 1 Bblbe-
puTe NpaBUIbHLIN OTBET.

OcobeHHoCTb Moaenu reTeporeHHoro
npouecca B cuctemMe «ras-tBEpLoe» C
pOoHTanbHbIM NepeMeLLEHNEM 30HbI
peakunmn 3aknyaeTca B TOM, YTO:

A) paccmaTpuBaeTca TBepAas vyactuua
LwapoobpasHom hopmbl, HaPYXHbIN
pasmMep KOTOPOW HE U3MEHSIETCS B NPO-
Liecce peakuuu, a Ha MecTe npopearu-
poBaBLLEel YacTu obpa3syeTcs cron
300bl;

B) paccmaTtpuBaeTcs TBepaas yactuua
LwapoobpasHom hopmbl, HaPYXKHbIN
pa3mep KOTOpPOWN N3MeHseTCst

B npouecce peakuum oTR go r;

B) paccmaTtpuBaeTcsa TBepgas Yactuua
LwapoobpasHoi hopmbl, HaPYXKHbIA
pasmMep KOTOPOW U3MeHsieTcst

B npovecce peakuum oTR go r

6e3 obpasoBaHMs Cnos 305bl;

') paccmaTtpuBaeTcsa TBepaas Yactmua
LwapoobpasHomn hopmbl, peakuus B KO-
TOPOW NpoTeKaeT cpasy BO BCEM 00b-
eme.

B)

3aKpbITbi C Bbl-
6opom ogHoro
oTBeTa

83

MpounTanTe TekcT Bonpoca 1 Bblbe-
pvTEe NpaBUIbHLIA OTBET.

CTraumnoHapHbIn pexum paboTbl XMMU-
YeCKunx peaKTOpOB onuceblBaeTcyd ypaB-
HEeHunewm:
A)
dC ,
dr
B)
dC,

dl
B)
Ca # f(x,y,2)
r
ar
dv

=0

=0

3aKpbITbI C Bbl-
6opom ogHoro
oTBeTa




MeToguyeckne maTepwuanbl, onpegensiiowme npoueaypy oueHMBaAHUA 3HaAHWUM,
YMEHUH, HaBbIKOB U (MNK) ONbITa AEATENbLHOCTU, XapaKTepu3yloLuue npouecchl
cdopmMupoBaHUS KOMNETEHLUN

XapaKTepVICTVIKa npoueaypbl TeKywero KOHTpossa ycneBaemMoctu n
npomemyTquoﬁ atTTectaumm no guncumniinHe

OueHuBaHue 3HaHWUN, YMEHWIA, HABLIKOB W ONblTa AeATENbHOCTU NPOBOAATCA Ha
OCHOBE CBEeOEeHWU, NPUBOOUMbIX B MaTpuLie COOTBETCTBUS OLEHOYHbIX CPEeACTB
3annaHnpoBaHHbIM pe3yribTatam 0by4YeHus.

Llenb Tekywero KOHTpPOMs ycneBaeMoCTM M MPOMEXYTOYHOW aTTectaumm no
y4yebHbIM gucuuniMHam B ceMecTpe — npoBepka npuobpeTaemMblix obyyarowmmucs
3HaHWW, YMEHWA, HaBblkOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTesibHOM NPOrpamMmMon KOMNeTeEHUNN B Te4YEHNE ceMecTpa.

LLkana oueHUBaHUA:

«OTnnYHo» —  BbICTaBnsieTcs, ecnM  CHOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTenbHbIX Pe3yrnbTaToB KOMMNETEHLMIA OLEHMBAETCA KPUTEPUSIMU «XOPOLLO» U
«OTNUYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENBHO»: CTYAEHT
nokasan Mnpo4YHble 3HAHMS OCHOBHbIX MOMOXEHMIN (hakTUYECKOro MaTepuana, ymeHue
CaMOCTOSATENbHO pellaTb KOHKPETHbIE MpaKTUYeckne 3agayvv NoBbILLEHHOW CMOXHOCTM,
cBOOOAHO MCMNOSb30BaTb CNPaBOYHYHO NUTepaTypy, AenaTb 060CHOBaHHbIE BbIBOAbLI 13
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbICTaBnseTcsi, €ecnM  CcOpPMUPOBAHHOCTb  3asiBIEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUMUA OLEHNBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMIMYHOY», MPU YCNOBUN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY», AOMyckaeTcs
oLeHKa «YyOOBMNEeTBOPUTENbHOY»: OOyYaloLWMiics rnokasan MNpoYHble 3HaHUS OCHOBHbIX
NONOXEHMI (haKTUYECKOro MaTepuarna, yMeHne caMoCTOSTENbHO pellaTb KOHKPETHbIe
npakTMyeckne 3agayun, npeaycCMoTpeHHble paboyeit NporpaMMon, OpUEeHTUPOBaTLCS B
PEKOMEHA0BaHHON CrpaBOYHOM NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MOMNyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLNIA;

«Y[OOBMEeTBOPUTENBHO» — BbICTABMSAETCS, €CNU CPOPMUPOBAHHOCTbL 3aSBIIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHunn OLleHMBaeTcs Kputepmnamm
«yOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valolWMNCs Mokasan 3HaHue
OCHOBHbIX TMOSMIOXXEHUN (AKTUYECKOro MaTepuana, yMeHue nosfyyYnTb C MOMOLLbIO
npenogasaTtensa npaBuUiibHOE peLUeHWe KOHKPETHOM MpaKTUYeCcKoM 3ajayu M3 4vucna
npeaycMoOTpeHHbIX paboyer nporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBopuTENbHO» — BbLICTaBMSETCH, €Cnu npu oTBeTe oby4varollerocd
BbISIBUIUCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHUSAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCcKoro
MaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuiibHOE pelleHue
KOHKPETHOW NPaKTU4YECKOW 3aayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUNNANHDI.

OTBeTbl U pelleHnsi, obyvalomnxcs OLEHMBAKTCA MO cneaylwum obwmm
KpUTEpPUSIM: pacrnosHaBaHue nNpobnem; onpeaeneHne 3Ha4yMmon MHpopmMaumn; aHanms
npobnem; apryMeHTUpPOBaHHOCTb; WCMNONb30BaHWE cTpaTervin; TBOPYECKUA Moaxon;
BblBOAbI; 06LLas rPaMOTHOCTb.



Obyvatowmeca ob6sa3aHbl coaBaTb BCe 3adaHWA B CPOKW, YCTAHOBIEHHbIE
npenogasatenem. OueHka «YOOBMETBOPUTENBHO» MO  OUCUUNIIMHE,  MOXET
BbICTaABNATLCA WU NPU HEMONHON COOPMUPOBAHHOCTU KOMMETEHUMA B XO04€e OCBOEHUS
oTaenbHon y4yebHOM gucuMniuHbl, ecnu  ux opmmupoBaHMe npeanonaraeTca
NPOAOKMTL Ha Gonee No3gHMX atanax obydeHus, B Xxoge M3y4YyeHus Apyrnx y4ebHbIX
AVNCLUUMIINH.

TeKyLwni KOHTPOJb OCYLLECTBIAAETCA Yepe3 CUCTeMY OLieHKM npenogaBaTerniem
BCex BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX pabovyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepumn oueHkn tecta
KonuyecTtBo BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS AEMOHCTPUPYET rnybokoe 3HaHue
y4yebHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMNHATL 3a4aHNs, YCBOMBLUNIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUMNMAWHBI,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNOMb30BaTb
yrnybneHHble 3HaHUS;

71-85% - oueHKa «XOpOoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3afaHusi, MNoKasbliBaAKOLWNM CUCTEMATUYECKUMM XapakTep 3HaHWKn Mo
ANCUUNIIMHE U CNOCOBHBIN K X CaMOCTOATENbHOMY MOMOSIHEHMIO 1 OOHOBIIEHUIO B X04€e
AanbHenwero odyvyeHns B By3e 1 B byayuien npoeccmoHansHOM AeaTenbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4vatowmnmncsa obHapyXnBaeT 3HaHNe
OCHOBHOro Yy4yebHOro nporpammMHoro martepvana B obbeme, Heobxogumom Ans
AanbHenwero obyyeHus, BbINOSHAKOLWEro 3agaHus, NpegyCMOTPEHHbIE MPOrpamMmmMon,
AO0NYCTUBLLUMM HETOYHOCTM B OTBETE, HO 0bnagatowmm HeobXxoaMMbIMU 3HAHUSMKU N4
NX yCTpaHeHus;

meHee 50% - oueHka «HeyaoBMneTBOPUTENbHO»: 0byYaloLWmMica SeMOHCTpUpyeT
npobenbl B 3HAHUAX OCHOBHOrO y4yebHOro nporpamMMHOro Marepuana, Aonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane MnpOMEXyTOYHOM aTTecTaumm WCNOoNb3yeTCAa CUCTEMA OLEHKU ycrneBaemMoCTu
obyuvaromnxcs, KoTopas MO3BONSET npenogaBaTesnto OUeHUTb CEHOOPMUPOBAHHOCTb
nnaHupyembiX pe3ynbTaTtoB 0Oy4YeHWs, a Takke YpPOBEeHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OUEHKM 3HaHW: oueHka - 5 «oTnu4HO»;, 4  «xopowoy; 3
«yOO0BIETBOPUTENBLHOY; 2 «HEYO0BMNETBOPUTENbHO». BO3MOXHO UCNONb3oBaTh CUCTEMY
6annbHO-PENTUHIOBOrO OLEHMBAHMS.

OcHoBaHMeM anga onpefeneHnst OLUEHKM Ha 3a4yeTe CryXUT YpOBEHb OCBOEHMS
obyvarowmmes matepyana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaeMoCTb Ha 3a4eTe onpegendeTcAa oueHKaMn: «3a4TeHO»; «He 3a4YTeHO».

OueHka

Kputepun oueHuBaHus

BannbHo-
penuTuHroBsas
OLeHKa

«3ayTeHo»

O6yuyatowmnncsa ocBOUIN KoMMeTeHUmn
avcumnnuniel Ha 51-100 % n nokasan xopoLune
3HaHMS M3Yy4YeHHOro YyyebHOro maTepuana,
NOMMYHO W TMOCNeaoBaTENbHO U3NOXUMN W
NMOSTHOCTBIO PacKpbifl  CMbIC Npeasiaraemoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTL  TEOPETUYECKME  3HaHUA  Ans
peLleHns NpakTU4YeCcKon 3agayu; BbINOSHUI BCE
KOHTPOSbHblE  3adaHus,  NpefyCMOTPEHHble
paboyen nporpammMon ANCLUNNINHBI

51-100

«He 3auyteHo»

O6yuvatowmmca OCBOMI KoMMeTeHunmn
AVNCUMNNNHBI MeHee Y4eM Ha 51% u npu oTeBeTe
Ha npegnaraembin BOMPOC  BbIABUIIMCH
cyllecTBeHHble npobenbl B 3HaHUAX Yy4ebHOro
maTtepuana, HeyMeHune c NMOMOLLIbIO
npenogasatens nony4nTb npaBunbHoe
peleHne MNpakTUYEeCcKoW 3agayn; He B MOSTHOM
oO0beme BLINOMHWUM BCE KOHTPOMbHbIE 3adaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
OVCUMUMINHbI

0-50

OcHoBaHMeM [ONns onpefeneHus OLEHKU Ha 3K3aMeHe CIYXWUT YpPOBEeHb OCBOEHUS
obyvawlmmMca y4eBGHOro maTepuana, yMeHue peluaTb MpakTM4eckne 3agadn u
hopMUPOBaHMA KOMMETEHLMSA, NPeayCMOTPEHHbIX Y4eGHbIM MaHOoM.

YcneBaeMoCcTb Ha

oK3amMeHe OnpefenseTca OLUEHKaMW: «OTMUYHO», «XOPOLLO;
«Y[I0BMNETBOPUTENBHO»; «HE YA0BNETBOPUTENBHOY.

AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHus y4yebHoro maTepuana,
MOMMYHO M MocneaoBaTenbHO U3MNOXUI
coAepXaHue OTBETOB Ha  BOMPOCHI
buneTa; nNpooeMOHCTpUpOBan yMeHue

UNMCTPUpPOBaTh TeopeTudeckne
NONOXXEHUSA KOHKPETHBIMU NpuMepamn v
cBoboaHO BbINOSTHATH
9K3aMeHaUuWOHHble  3aJaHund; YCBOWI
OCHOBHYHO n O3HaKoMunca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSTHWI BCE KOHTPOSbHbIE 3agaHus,
npenyCcMOTPEHHbIE paboyen

nporpaMmMon AUCLMNINHBI

OueHka Kputepum oueHnBaHus BannbHo-
penTuHroBsas
OoLeHKa
«OTnnYHO» Obyvarowmnca ocBoun  KOMMNeTeHUUn 86-100




«XopoLlo»

Ob6y4atowmnncss ocBomn  KOMNETEHLUN
OVCUMMIMHBI  Ha Bcex JTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokune 3HaHusa yyebHoro matepmana,
NOrMYHO N NocnegoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMpPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTH; NpoaeMOHCTpMpoBan
yMeHune UNACTPMPOBATh
TeopeTunyeckmne NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
9K3aMeHaUMOHHbIE  3aJaHud; YCBOWI
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHON nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpeHHbIe paboyen
nporpaMmmon ANCUNNINHGI

61-85

«Y[oBneTBOpUTENBHO»

Ob6y4atownncss ocBoun  KoOMMNeTEHUUN
AMCUMMNNWMHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanMom ans JanbHenwero
OCBOEHMA y4yebHbIX nporpamm, HO
AOMNyCTU MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl OGuneta un npu
BbIMONHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
nuTepartypowm, pekoMeHa0BaHHOM
nporpaMmmonu; crnpasurics C
KOHTPOSbHbIMM 3a4aHNAMM,
npeaycMoTpEHHbIMU paboyen
NpPorpaMmMon ANCLUNMNINHGI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnncs ocBoM  KOMMNETEHLUK
AUCUMNIIMHBI  Ha Bcex JTanax Wux
dopmmpoBaHna mMeHee 4eM Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNNanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouel
NporpamMmmMon AUCLUNINHBI

0-50

UHTerpanbHas oueHkKa

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHrosas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2unl 2, He3avet 0-50
54,3 3aver 51-100




