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1. OBIIUE CBEIEHUS

y‘ICGHaH JUCHUIIIIMHA «MOIICJII/IpOBaHI/Ie XUMHKO-TCXHOJOTHUYCCKUX TMPOLCCCOB» H3YHACTCA B
CEeIbMOM CeMecTpe.
KypcoBast pabota/KypcoBoii mpoeKT — He IpeaycMoTpeH( a)

1.1. ®opma IpoMEKYTOYHOU aTTECTALUU: IK3aMEH
1.2. Mecto y4ueOHOM nucuuruinHbl B cTpykType OITOII

VYuebHasg aucuuiuinHa «MoJenupoBaHUE XHMHUKO-TEXHOJIOTMYECKHUX IIPOLECCOB» OTHOCHUTCA K
00s3aTeNIbHOM YaCTH POrPAMMBI.
OCHOBOM U1l OCBOCHMS JUCLMIUIMHBI SBJSIOTCS Pe3yJbTaTbl OOy4EHHUS 10 MPEALIECTBYIOIIUM
JTUCLUTUTMHAM, TIPAKTHKAM:

— MaremaTuka;

- WNudopmanroHHble 1 KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B MPO()ECCHOHATLHON
NeSITebHOCTH;

- IIponecchl u anmapatbl XAMHUUYECKONW TEXHOJIOTHH
PesynbraTel 00y4yeHns o yueOHOM AUCIUIUINHE, UCTIOIB3YIOTCS TPU MPOXOXKACHUS PAKTHK.
PesynbraThl OCBOEHMsI Yy4eOHOW JUCLMIUIMHBI B JajJbHEHIIeM OyIyT MCIOJIb30BaHbl IpU
BBINOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN pabOTHI.

2. IEJIM ¥ INIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS 1O
JTUCLUILIMHE

LensMu wu3ydeHUs AUCUMILUIMHBI «MOAEIUpPOBAaHUE XUMHKO-TEXHOJIOTMYECKUX IPOLECCOB»
SIBIISIFOTCSL:

- O3HAKOMJICHHE C OCHOBHBIMH METOJAaMH MOJIECIUPOBAHMS I MCCIEAOBAHUM U
pa3paboTOK B XMMHUYECKON TEXHOJOTUH; U3yUeHHUE MOHATUH O B3aUMOCBS3SIX MPOIECCOB, BIUSHUS
BO3MYIIEHUI W YIPABICHUI HA pe3yJbTaT MPOLECCOB; O3HAKOMIIEHHME C METOJaMH IMOCTPOECHUS
BEPOSITHOCTHBIX MOJIENIEH JIJISl UCCIEAOBAHUI B XUMUYECKON TEXHOJIOTHH; U3YUYEHUE ONTUMAIBHOTO
MJIAHUPOBAHUS DKCIIEPUMEHTOB, OCHOB THIIOBBIX MOJENIEH CTPYKTYPhI NMOTOKOB M TMPUHIIMIIOB UX
MPUMEHEHHUS B XUMUUYECKOU TEXHOJIOTHH;

- (dhopMUpOBaHHE IKCIIEPUMEHTATBLHO-aHATUTHYECKOTO MOJAX0Aa K HCCIEIOBAaHUSAM H
pa3paboTKaM B XMMHUYECKOW TEXHOJIOTMH, METOJUKE ONTUMHU3AIMU TMPHU pa3padOTKe armapaTos;
u3ydeHue O0a30BBIX MPHUHIMIIOB HHPOPMAIIMOHHBIX TEXHOJIOTUH B OONACTH XUMHYECKHX
TEXHOJIOTHIA;

- dhopmupoBaHre y 00ydarOIMXCsd KOMIIETSHIINM, YCTAaHOBJICHHBIX 00pa30BaTEIbHOMN

nporpammoil B cootBercTBuM ¢ ®I'OC BO 1o gaHHON TUCHUIIIUHE;
Pesynbpratrom o0ydeHust mo yueOHOM AUCIUIUIMHE SIBISETCS OBIAJeHUE 00YUYaIOIMMUCS 3HAHUSIMH,
YMEHHSIMH, HAaBBIKAMH M OMBITOM JIEATEIBHOCTH, XapaKTePU3YIOIIMMH Mpolecc (opMUPOBaHUS
KOMITETCHIIMN ¥ 00€CTIeUNBAIONUMHU JTOCTHKCHHE TUTAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS YUEOHOU
JHUCIUTLINHEL



2.1.

dopmMupyeMbIE KOMIIETCHIMN, HHAUKATOPHI JOCTUKEHHS KOMIIETECHIIUH,

COOTHECEHHBIE C IIaHUPYCMBIMHU PE3yJibTaTaMU 06y‘I€HI/IH 110 AVCLIUIIIINHE.

Kox 1 HamMeHOBaHHE
KOMIIeTeHIINH

Koa m HaumMeHOBaHHe
HHAUKATOPA
JOCTHKEHHS KOMIIETCHI{HH

IInanupyemble pe3yJbTaThI 00y4eHUs!
10 JUCHHUILINHE

YK-2. Criocoben
ONpeaesaTh KPYr 3a7a4 B
paMKax [OCTaBICHHOU
IIeTTH ¥ BBIOHUPAThH
OTITUMAJTBHBIE CITOCOOBI
UX PEILICHUs, UCXOS U3
JIEHCTBYIOLIUX IPABOBBIX
HOPM, UMEIOIINXCS
PECYPCOB M OTPaHUYECHUI

N-YK-2.2 Ouenka pereHust
MOCTABJICHHBIX 33/1a4 B 30HE
CBOCH OTBETCTBEHHOCTH B
COOTBETCTBHH C
3aIIaHUPOBAHHBIMU
pe3yJibTataMu KOHTPOJIS,
KOPPEKTHPOBKa CIIOCOO0B
pereHus npodhecCHOHATBHBIX
3a/1a4.

NNI-YK-2.3 OnpenencHue
HMEIOIUXCS PECYPCOB U
OTpaHUYECHUH, NEHCTBYIOLINX
IIPaBOBBIX HOPM B paMKax
IIOCTABJICHHBIX 3a1a4

= CnocobOeH aHaIu3upOBaTh
BO3MOYKHOCTB TTOJIJICP)KaHUsI PeriiaMeHTa
nporecca Npyu BO3MYLICHHSX;

— OmnpenessieT UMEIOLIHECs: PeCYPChl U
OrpaHMYCHHS B paMKaxX MOCTaBICHHON
3a/1a4¥ [IPY ONITUMHU3ALNH TIPOLIECCOB;

— Hmeer npencrasieHue o BEIOOpE U
UCIIOJIb30BaHUH TOYEK KOHTPOJIS B CXEMe
XMMHKO-TEXHOJIOTUUECKOM YCTAHOBKH.

OIIK-4. CnocobOen
o0ecreynBaTh
MIpOBEICHNE
TEXHOJOTMYECKOT0
IIpoLecca, UCIOIb30BaTh
TEXHUYECKUE CPEICTBA
JUTSL KOHTPOJIA
[apaMeTpoB
TEXHOJIOTHYECKOr0
HpolLecca, CBOMCTB ChIPbs
Y TOTOBOM MPOIYKIUH,
OCYIIECTBIIATh H3MEHEHUE
rapaMeTpoB
TEXHOJIOTHYECKOTO
mporuecca Np1 U3MEHEHUU
CBOJNCTB CBIpbsI

NJ-OIIK-4.5. [Ipumenenne
METO/IOB MOJICIIMPOBAHHUS
XUMHKO-TCXHOJIOTHYCCKUX
HPOLIECCOB U ITPOU3BOJICTB.

— TlonnmaeT 0cOOEHHOCTH PadOTHI
HETIPEPHIBHBIX aNIIapaTOB XMMUYECKOMH
TEXHOJIOTHH, CIOCOOCH aHATM3UPOBAThH MX
YIPaBIIeMOCTb Ha OCHOBE METOa
MOJICTTHPOBAHUS;

— CmocobeH 06padaTeiBaTh (GyHKITUH
OTKJIMKA 10 JaHHBIM 3KCIICPUMCHTOB
MaKpOTUIPOAUHAMUKY;.

— Moxer OLICHUBATh BIIMAHHNEC U3MCHCHUS
CBOCTB CHIPbsI HA TAPAMETPHI
TEXHOJIOTHYECKOT0 TpolLiecca.

OIIK-6. Criocoben
MOHUMATD TPUHIIUITBI
paboThI COBPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTUN U
WCTIONB30BaTh WX JJIs
peleHus 3a1a4y
npodeccuoHaIbHON
NesITeIbHOCTH.

N-OI1K-6.2. Ananuz 6a30BBIX
NPUHITUIIOB HH()OPMAITHOHHBIX
TEXHOJIOTHH JUTS PEIICHST
aKTyaJIbHBIX 3a/1a4 B 00JIACTH
XUMUYECKUAX TEXHOJIOIHUM.

NJ-OITK-6.3. TIpumeneHue
HPHUKJIJHOTO TPOrPAMMHOTO
obecrieueHus IS pa3pabOTKU U
o opMIIEHHUS TEXHUUECKON
JIOKYMEHTAIIHH.

— Ilonmmaer 6a30BbIe MPUHITHAIIEI PAOOTHI
COBpPEMEHHBIX HHPOPMAITHOHHBIX
TEXHOJIOTHI;

— Wcnonp3yeT COBpEMEHHYIO
BBIYHCIIMTCIIBHYIO TCXHUKY N
CHELUAIN3UPOBAHHOE NIPOrPaMMHOE
o0ecrieyeHue Ui aHajau3a u 00paboTku
OKCHCPUMECHTAIILHBIX TaHHBIX 1
MOJICJIUPOBAHMS TEXHOIOTUIECKUX
MIPOLIECCOB U anmapaToB

3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

O61mas TpyA0EMKOCTh YUEeOHOM AUCHUIUIMHBI TI0 yUeOHOMY IJIaHY COCTABIISET:

no ouHou ghopme obyuenuss — 4

128

3.€. qyac.




3.1.  Crpykrypa y4eOHOUN NUCIUILTUHBI ISl 00yJaOIUXCsl TI0 BUAM 3aHATHN (OYHas

dbopma oOydeHHS)

CTpyKTypa U 00beM JUCHUTIHHBI

KoHTakTHasi ayauTopHasi padoTa,

CamocTosiTeJibHasi padoTa
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3.2. Crpykrypa yueOHOU AUCITUILINHBI IJIs 00y4YaoImMXCs M0 pa3eiaM U TeMaM TUCHIUIUIAHEL: (04Hast popma 00ydeHHS)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: o N = & % MepoNpHUsITHii, 00ecTeunBaIOIIHeE 110
Koz(b1) HaumeHnoBaHue pPa3iesioB, TeM; o 2o 2 . g 5 COBOKYIHOCTH TEKYIIHii KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMHI g § g'i &3 § % E § yCII€BA€eMOCTH;
KommeTeHuuu (i) u =) = B § § =2 E S5 (opMBI IPOMEKYTOYHOT0 KOHTPOJIS
SEUIHESIODOR El 2% S8 = E g é ycreBaeMocTu
ROCTHKEHUA = = E SH £ S s
KOMIICTCHIIUH
IIsiThIii cemecTp
VK-2. Pa3nen |. BeposiTHOCTHBIN MOAX0 K MOIEJTHPOBAHHUIO X X X X 5
HI[-VK-2.2 Tema 1.1 2 X DOopMBI TEKYIIIETO KOHTPOJIS
OIIK-4: MareMaTnyeckoe MOJEIUPOBaHUE no pazneny |
HJ]-OIlIK-4.5 XUMHKOTEXHOJIOTHYeCKUX mporieccoB (X TII) 1.BeIMONTHEHWE ~ WHIWBUAYANbHBIX  HA
OIIK-6: Tema 1.2 2 1a60PaTOPHBIX PabOTax 3aJaHMIA.
HJI-OIIK-6.2 DyHKIWMS OHON NepeMeHHOi. Bribop BuIa 1 2. 3ammTa J1a60paToOpHBIX PaboT.
HJI-OIIK-6.3 onpeJieJieHHE apaMETPOB IMIMPUIECKOM 3aBUCHMOCTH.
[IpumMep MOHOTOHHOM 3aBUCHMOCTH
Tema 1.3 2 X
Bri0op Bua 1 ornpeneneHye mapaMeTpoB HEMOHOTOHHOR
3aBUCUMOCTH
Tema 1.4. 2 X
DyHKIMY MHOTHUX IIEPEMEHHBIX. MHOXKECTBEHHAsI perpeccus
Tema 1.5 2
[InanupoBanue 3xcnepumenTa. [lomHbIH GakTOpHBIN
sKcnepuMeHT. IlnanupoBaHue BTOPOro NOpsaKa.
Jlaboparophnoe 3anstue Ne 1.1 4 X
OcBoeHHE MaTeMaTHYECKHX MAKETOB it 00paboTkH AanHbIXx Octave.
I'paduueckoe oToOpakeHHE MATEMAaTHIECKUX 3aBUCHMOCTEM
JlaGoparopHoe 3ansiTue Ne 1.2 6 X
O06paboTka pe3ylbTaToB SKCIIEpUMEHTa. MeTol HAMMEHBLINX
KBaJIPaToB.
VK-2: Paznen |1. MaTtemaTu4yeckoe MoeJIMpoOBaHue X X X X 5 DopMbI TEKYIIETO KOHTPOJIS
H/[-VK-2.2 THAPOAMHAMHYECKOH CTPYKTYPbI 0AHO(A3HBIX NIOTOKOB o pazzeny Il:
OIlIK-4. Tema 2.1 2 X




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o N = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; > g o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g o gi 23 2 % = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E E § g E E § & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
KOMIIETeHIHi = B & 5SS ala o &
HJ[-OIIK-4.5 Bpems npeObIBaHMS 7IEMEHTOB TIOTOKA KaK CITydaiHas 1.BBIMTOTHEHNE WHANBH Ty ATHHBIX 3aJaHUH.
OIIK-6: BennynHa. PacnipesienieHus: BpeMeHU npeObIBaHMsI AJIEMEHTOB Ha n1abopaTopHBIX padoTax
HJ[-OIIK-6.2 MOTOKA. 2. 3ammrTa JJabopaTopHBIX padoT.
HJ[-OI1K-6.3 Tema 2.2 4 X
Wnrerpanshas u auddepeHnnanbHas QyHKIUHA pacipeaeieHust
BpEeMEeHH MTPpeObIBaHHS DIIEMEHTOB NOTOKA. THITOBBIE MOJENN
CTPYKTYPHI TIOTOKOB
JlaboparopHuoe 3ansaTue Ne 2.1 6 X
Hccnenopanue ruipoAMHaAMUKH HACAI0YHOTO abcopoOepa
VK-2: Paznen I11. MaTemaTuueckoe MoeTupoBaHue X X X X 4 DOopMBbI TEKYIIETO KOHTPOJIS
HI[-VK-2.2 TenJ1000MEeHHBIX MIPOLECCOB o pazzaemny Il1:
OIIK-4: Tema 3.1 2 X 1.BBIMIOTHEHNE WHANBH Ty AITHHBIX 3a]JaHUM.
HJI-OIIK-4.5 OCHOBBI TEIIOBOTO pacyeTra. MaTeMaTHIeCKHUEe MOICTTH Ha J1abopaTopHBIX paboTax
OIIK-6: TEJI000MEHHHUKOB. 2. 3amuTa 1abopaToOpHBIX padoT.
HJ[-OIIK-6.2 Tema 3.2 2
H/-OIIK-6.3 OnTuManbHOE MPOEKTUPOBAHKE TEIMIOOOMEHHOIO arapara.
IlocTaHoBKa 331a4M ONTUMAILHOTO MTPOEKTUPOBAHUS.
AJNTOpHUTM pacyera KPUTEPHs ONTHMH3AIHNA
Tema 3.3 2
MopenupoBaHue IPOTUBOTOYHOTO TEINIOOOMEHHUKA
Jlaboparophnoe 3anstue Ne 3.1 6 X
MopnenupoBaH#e TEINTIOOOMEHHBIX allapaToB B CTAIIHOHAPHOM
peXHUMe.
Paznen IV. MaTemaTH4eckoe MoieIMPOBaHNEe KHHETHKH 5
XHMHYECKHX PeaKIuii
Tema 4.1 2




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o N = S % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; > g o 2 o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g o gi 23 2 % = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E E § g E E § & (opMBI IPOMEKYTOYHOTO KOHTPOJIS
KOMIIETeHIHi = B & 5SS ala o &
OCHOBHBIE MOHATHS XUMUYECKON KUHETUKH.
Tema 4.2 2
Mertoapl ynpolieHusi MaTeMaTndeckor Moaenu Kuaetuku X TI1
Tema 4.3 2
ITpumepsl MoaenupoBanysi KuHeTukH peakuuid XTI
JlaboparopHoe 3ansatue Ne 4.1 10
MogenupoBaHuE KHHETUKH XUMUYECKUX pPEaKLIHi
VK-2: Pa3znen V. MaremaTH4eckoe MoieJIHPOBAHIE 5 1.BBIMTOTHEHNE WHANBH Ty AITHHBIX 3aJaHUH.
HJ[-VK-2.2 MacCOO0OMEHHBIX NMPOIECCOB Ha JIabOpaTOPHBIX paboTax
HJ/l-VK-2.3 Tema 5.1 BiOYHBIN NPUHIUIT TOCTPOCHUS MO/ICIICH 2 2. 3ammra JJabopaTopHBIX padoT.
OIIK-4: Maccolepe1aun
HJ[-OIIK-4.5 Tema 5.2 OO1mas XxapaKTepUCTHKA MATEMATHYECKOTO OMUCAHHSI 4
OIIK-6: MacCOOOMEHHEBIX TPOLIECCOB
nJI-OIIK-6.2 Tema 5.4 MojenupoBaHue MacCOOOMEHHOTO TIpoliecca Ha 2
HJI-OIIK-6.3 IpUMepe MOJICJUPOBAHHS ITPOIIECCA aiCOPOLUN
JlaboparopHas padota 5.1 UncnenHoe penieHue 3a1a4d 4
ONTUMH3AINN
DK3ameH X X X X 32 DK3aMeH
HUTOI'O 3a 7 cemecTp 36 36 56
HNUTOI'O 3a Bech nepuoa 36 36 56




3.3.  Kparkoe conepkanrie y4eOHON TUCIIUTLTUHBI
Ne .o LB LT R L Conep:xanue pasjeia (TeMbl)
TEMbl THCHUIIJIMHBI

Pazgean | BeposaTHOCTHBI MOAX0X K MOAETHPOBAHUIO

Tema 1.1 Marematndeckoe OcHOBHEBIE IOHATHSA U onpenencHus. Kimaccudukanms
MOJIETMPOBaHNE Mmopeneii. Teopust mogoOus u pU3NIECKOoe MOACTHUPOBAHHE.
XUMHUKOTEXHOJIOTMYECKUAX MaremaTHueckoe MOJEINPOBaHNE. BBl MaTEMaTHYECKAX
nporeccoB (XTII) Mozeneit. OCHOBHbIE TpeOOBaHMSA K ITPOLIECCY MOJICITMPOBAHUSI.

Tema 1.2 DyHKIUSA ONHOU KoppensiunonHslii 1 perpeccHOHHbBIN aHaau3. Buabt
nepeMeHHoN. BriOop Buma | kKoppensaiuonHon cBs3u. [lapHas koppensuus. Kosdhdumment
OIIpezieNICHUE TapaMeTPOB KOppEeJILMU U IIPOBepKa ero 3HaunMocTtd. Cuna
SMIIUPUYECKON KoppensauroHHoH cBs3u. [lone koppenauuu. KoppensuronHoe
3aBucumocti. [Ipumep otHowmeHue. Mogenu XTII B Buie TMHENHBIX TIOJTUHOMOB.
MOHOTOHHOW 3aBICHMOCTH Meton HanMeHBIINX KBaApaToB. CHcTeMa HOpMaJbHBIX

YpaBHEHUH U €€ pelleHre B MaTpudHoM Buie. I1Iposepka
3HAYUMOCTH KO3(QPHIMEHTOB PETPECCHU U aICKBATHOCTH
MOJIy4aeMbIX MOJIETICH.

Tema 1.3 Bri6op Buna u onpenenenue | CraTucTHYecKue MOIETH B BHJIE HEIMHEHHBIX MTOJIMHOMOB.
[IapaMeTPOB HEMOHOTOHHOW | JIOCTOMHCTBA U HEIOCTATKU CTATUCTUYECKUX MOJEIEN
3aBHCHMOCTHU MTOCTPOEHHBIX HA OCHOBE IAHHBIX TACCUBHOT'O SKCIIEPUMEHTA.

Tema 1.4 DyHKIUYA MHOTHX OOuiee HazHaueHue. Beruncaurensuble acnekTel. MHK.
MIEPEMEHHBIX. OnHO3HaYHBIN POTHO3 M YacTHAsI KOPPEIALUs
MHuoxecTtBeHHas perpeccust | [Ipenckazannelie 3HadeHus U octaTku. OctaToyHas TUCIEPCUs

1 ko3¢ ¢unmeHT aerepMuHannu R-kBagpat.MaTepnperanus
Kod(GUIeHTa MHOXECTBEHHOU Koppemsiiuu R.
[Ipeanonoxenue nuHeitHocTu. Ilpennonoxenue
HopManbHOCTH. Orpannyenus. Beioop uncna nepeMeHHbIX

Tema 1.5 [TnarupoBanme OCHOBHBIE MOJIOKEHHUS BBIBOJ[a CHCTEMBI HOPMAJIBHBIX
sKcrepuMenTa. TlomHbIi YpaBHEHUH, CBOMCTBA CUCTEMBI.

(haKTOPHBIH YKCIICPUMEHT. HpI/IIEI_[I/IHI)I ONTHUMAJIBHOTO INITAHUPOBAHMUSL.
[11aHHPOBAHHE BTOPOTO CBoiicTBa MaTPHIIBI IJIAHUPOBAHHOTO IKCIIEPUMEHTA.
MOPSI KA.

Pazpen Il MaremaTn4yeckoe MoJaeJMPOBAHUE THAPOAUHAMHYECKONH CTPYKTYPhI OIHO(PAZHBIX
MOTOKOB

Tema 2.1 Tema 2.1 DKCIEePUMEHTAILHOE OTIPEACIICHUE CTPYKTYPHI IIOTOKOB.
Bpewmst npeObiBaHus OKCNEpUMEHTAIBHOE U3yUEHHE pacIIpeAeTICHHs YaCTHIL
9JIEMEHTOB MTOTOKA KaK MTOTOKAa BO BpeMeHH. VIMITyIIbCHBIN M CTyIIEHYaThII CUTHAJL.
Cly4aliHasl BEJIU4MHA. Tpaccepsl.

Pacnipenenenns BpeMeHu
npeObIBaHUSA 3JIEMEHTOB
MTOTOKA.

Tema 2.2 Tema 2.2 Monenu uaeaJbHOTO BEITECHEHH U cMenleHus. [loasarue o
MuTerpanbHas u KOHBEKTHUBHOM U MoJieKyJisspHOH auddy3un. Moaenu
muddepeHunanbHast peanbHBIX TIOTOKOB (0HONapameTpuyeckas AuHy3noHHas U
GbyHKLIUY paciipeneneHus sYeeyHass MOJEIH).

BpEMEHH MTPeObIBAaHUS
3JIEMEHTOB MTOTOKa. THUIOBBIE
MOJIENH
CTPYKTYPBI TOTOKOB
Pazpen |11l | MaTemaTnuyeckoe MoeTHPOBaHNe TeNJI000MEHHBIX MPOIECCOB
Tewma 3.1 OcHoBbI TemI0BOTO pacyera. | OCHOBBI TEIIOBOTO pacdera. MaTteMaTHYeCKue MOAETH

MaremaTnueckue MOaEIN
TEIIOOOMEHHHKOB.

TEIIO0OMEHHHUKOB.
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Tewma 3.2 OnTuMansHoe OnTUMaEHOE MTPOSKTUPOBAHUE TEIUIOOOMEHHOTO ammapara.
MIPOCKTUPOBAHHE OnTHMH3AIMOHHEIE 3aa9H U TAIlbl X pemieHus. Oomas
TEIUIO0OMEHHOI'0 anmapaTa. | MOCTaHOBKA 33JaYd ONTUMH3AIMH, KPUTEPUI ONTHMAIHHOCTH,
[TocranoBka 3anaun OTpaHHYCHUS.. AJITOPUTM pacueTa KPUTEPUS ONITUMU3AIIUN
ONTUMAIILHOTO

MPOEKTUPOBAHUS. AJITOPUTM
pacuera KpuTepus

ONTHMHU3ALINU
Tema 3.3 MogenupoBaHue MopenupoBaHue IPOTUBOTOYHOTO TEITOOOMEHHUKA
IIPOTUBOTOYHOTO
TEMI000MEHHHKA
Pazgen IV | MaremaTnyeckoe MoAeIMPOBaHNE KHHETUKH XHMHYECKHX PeaKuuii
Tema 4.1 OCHOBHBIE MTOHATHS OcCHOBHBIE TIOHSTHSI XUMHYECKON KUHETHKH. Knaccudukanus
XUMHUYECKON KMHETHKH. peakuuii. CKkopocTh XUMHUYeCcKOH peakunu. Kunetnueckue
ypaBHeHus1. [IpocTslie u crnoxHble peakunu. CTeneHb
npeBparieHys. CTeneHb MOJTHOTHI PeaKkIiH.
CrexnomMeTpuyeckue ypaBHeHus. CTeXuoMeTpuuecKkas
MaTpHLa
Tewma 4.2 Mertoasl ynpomeHus Mertoapl ynpoleHus MaTEMaTUYECKON MOJIETIN KUHETUKH
MaTeMaTU4YECKOU MOJIEIHN XTII. CrexuomeTpuuecKue TUHEHHO 3aBUCUMBIE U TUHEHHO
kuHeTuky XTII He3aBHCUMBIE peakiyuu. JInHeliHbIe HHBapUaHTHI. DTarbl
UACHTH(PHUKALUN MAaTeMaTHIECKONH MOJEIN KHHETUKU
XUMHYECKUX PeaKIuit
Tema 4.3 IIpumeps! MoAEIUPOBAHUS IIpumepsl MoaenupoBanys KuHeTuky peakuuid X TII.
kuHeTHKH peakuui XTII MopenupoBaHue KHHETUKA TOMOT€HHBIX XUMAYECKHUX

peaxiuii. MonenupoBaHne KHHETHKU T€TePOTeHHBIX
XUMHYECKUX PeaKIuit

Pazpen V. MartemaTuieckoe MOACTHPOBAHUE Macco00OMeHHBIX nmpoueccoB

Tema 5.1 brounsiii npuHIMI Bbriounblil TpUHLIME MOCTPOEHUS MOJIETIEH MacCONEepEaayH.
MOCTPOEHUS MOJIENEH CucTteMHBIN TOAXO0 B MOACTUPOBAHUH XUMHUKO-
Maccolepeaun TEXHOJIOTHUECKHX MpoleccoB. MacmTaOHbli nepexo/l.

Tema 5.2 OO0mast xapakTepuCTHKa OO0mast xapakTepUCTUKA MaTEMAaTHUECKOT'O OMTUCAHUS

MaTEeMaTHYECKOTO OTMCAaHUsI | MaCCOOOMEHHBIX MPOIIECCOB. Y paBHEHUs OaaHca Macchl,
MacCOOOMEHHBIX MPOIIECCOB | PABHOBECHS M KHHETUKH PEAKIIUU HA TIPUMEpe
mareMatuueckour Mmoaeau XTII

Tema 5.3 MogenupoBaHue MaccooOMeHHBIH Tiporiece aacopOIuu. MonenrupoBanme
MaccOOOMEHHOTO Tpolecca MaccOOOMEHHOTO ITpoliecca Ha IPUMeEPe MOJISITHPOBAHUS
Ha IIpUMepe MOJACTUPOBAHMS | TIpoliecca aacopoum

rporiecca aacoponmu

3.4. Opranuzaius caMOCTOATEIbHONU PaboThl 00YUYaIOLTUXCS

CamocrosiTenpHas paboTa CTyJIeHTa — O0s3aTelbHas 4acTh 00pa3oBaTEILHOTO TMpOIecca,
HarpaBJIeHHas Ha Pa3BUTHE TOTOBHOCTH K MPO(GECCUOHATIBLHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATFHEHIIIETO 00pa30BaTEIHFHOTO MapIIpyTa U MPOPecCHOHATBHOMN Kapbephl.

CamocrodarenbHas paboTa 00y4aroUMXcs MO TUCIUILIMHE OpraHu30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECMEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL.

AynutopHas camocTosiTellbHasg paboTa 0OydaromMXCsl MO AMCLUMILIMHE BBIMOJHSAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM TMpENOAaBaTeNis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNlbHas paboTa 00y4aromuxcsi BXOJUT B 001Ul 00beM BpEMEHH, OTBEACHHOTO YUeOHBIM
IUTAHOM Ha ayAUTOPHYIO PabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BreaynuropHas camoctosaTenbHas pabota 00ydaromuxcs — IulaHupyeMas yaeOHasi, HayqHo-
UCCIeIoBaTeNbCKast, pakTHyeckast padboTa o0yyaromuxcs, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpeMs
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0 3aJIaHUI0 M TPH METOJWYECKOM PYKOBOJICTBE IMPENOAaBaTeisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl, pacliucaHueM YYeOHBIX 3aHSITHI HE PerIaMEHTUPYETCS.

BHeaynuTopHas camocTosiTeNibHas paboTa 00ydJaronMxcsi BKIIIOYAET B ceOsi:

- MOJITOTOBKY K JICKIIUSIM, TA0OPATOPHBIM 3aHSTHUSM, 3aUETy

- M3y4YeHHe y4eOHBIX MOCOOHIA;

- U3Y4YCHHE pa3/eiiOB/TEM, HEBBIHOCUMBIX Ha JICKIIMU W JA0OpPATOpHBIC 3aHSATHS
CaMOCTOSITEIILHO;

- W3yYEHUE TEOPETHUYECKOr0 W IPAKTUYECKOr0 MaTepualia 10 PEKOMEHIOBAHHBIM
HUCTOYHUKAM,;

- MOATOTOBKA K BBIMTOJIHEHUIO JTA00PAaTOPHBIX PA0OT U OTYETOB I10 HHUM;

- MOJIFOTOBKA K WHAMBUYATbHBIM 33 IaHHSIM;

— BEITIOJTHEHUE OTYETOB T10 JIA0OPATOPHBIM paboTam.

- MOTOTOBKA K MMPOMEKYTOYHON aTTECTAIlMU B TCUCHUE CEMECTpa.

CamocrosiTenbHas pabora oOyd4aroImMXCS C y4acTHEM NpernoaaBaTens B (QopMe HHOM
KOHTaKTHOM paboThl MpeaycMaTpuBaeT TpPYNIOBYI0 M (WIM) HMHAMBUAYAIbHYIO pPaboOTy C
00yJarOIIMMUCS U BKJIIOYAET B ceOs:

- MPOBE/ICHNE KOHCYIBTALMHI TIepe]T 3a4eTOM 110 HEOOXOAUMOCTH;

- KOHCYJIbTallMM TI0 OpPraHU3allMd  CaMOCTOSTEIBHOTO HM3YYEHUS OTAEIbHBIX
pa3zaenoB/TeM, 0a30BBIX TOHATHH yUeOHBIX TUCIHUILIMH TPOQPHILHOTO/POJCTBEHHOTO OaKaiaBpHara,
kotopblie popmupoBanu OIIK u [1K, B nensx oOecnieueHus IpeeMCTBEHHOCTH 00pa30BaHMsL.

[Tepeyens pasnenoB/Tem/, MONHOCTBIO WM YaCTUYHO OTHECEHHBIX HA CaMOCTOSTEIBHOE
M3y4YCHHUE C TOCIESTYIONM KOHTPOJIEM:

Bunsl u popmer -
HaunmeHoBaHHe pa3sjeiia KOHTPOJIBHBIX é
/TeMBl oucyunIuHbl, MepPONpHUsSITHI =
Ne .. BBIHOCHUMbIC HA 3a)lallﬂﬂ I CaMOCTOSATEIbHOM paﬁOTbI (y‘ll/lTl)IBalOTCﬂ E
CaMOCTOAATEJIbHOE NpH NMpoBeIeHNn | S
u3yueHue TeKyIero 2
KOHTP0JI51) ==
Paznen | BeposiTHOCTHBIN OAX0A K MOAETHUPOBAHUIO
Tema 1.1 Marematuyeckoe [IpopaboTka yueOHOTO MaTepuana (1o YCTHOE 5
MOJIETTPOBaHHE KOHCIIEKTaM, Y9eOHOH ¥ HayJIHOU cobecenoBaHue
XUMHUKOTEXHOJIOTHYECKH | nuteparype). [loaroroBka k 0 pe3yJibTaTaM
x npoueccos (XTII) naGopaTopHEIM paboTam. BBITIOIHEHNE | BBINONTHEHHOH
OTYETOB IO JIa0OpaTOPHBIM paboTaM. paborel, 3ammra
1abopaTOPHBIX
pabot
Tema 1.2 OYHKITUS OJTHOM
nepeMeHHo#. Beibop
BHJIA H
oTIpe/ieTIeHre
rapaMeTpoB
SMIUPUIECKON
3aBucumoctH. [Ipumep
MOHOTOHHOM
3aBHCHMOCTH
Tema 1.3 Bri06op Buna u
oTIpe/ieTIeHHe
rapaMeTpoB
HEMOHOTOHHOM
3aBHCHMOCTH
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Tema 1.4. @OYHKIIMA MHOTHX
[IEPEMEHHBIX.
MHoxecTBEHHas
perpeccus
Tema 1.5 [ImanupoBanue
skcrniepuMenTa. [TomHbIi
(baKTOpHBIH
9KCIEPUMEHT.
IInanupoBanue BTOporo
HOPSIIKA.
Pazgen Il MaTtemaTu4yeckoe MOIeTUPOBaAHUE TMIPOIUHAMUYECKOI CTPYKTYPbI 0AHO(A3ZHBIX
NMOTOKOB
Tema 2.2 Tema 2.1 [IpopaboTka yueOHOTO MaTepurana (1o YCTHOE
Bpewms npebsiBanms KOHCIIEKTaM, Y9eOHOH 1 HayJIHOU cobecenoBaHne
AJIEMEHTOB [IOTOKA Kak | muteparype). [IpopadoTka MO pe3ynbTaTaM
cirydaifHasl BEIMUMHA. JOTIOJTHATENILHON JINTEpaTyphl BBITTOJIHEHHOMH
Pacripenenenus [loaroroBka k 1abopaTopHBIM paboTaM. | pabOTHI, 3aIuTa
BpPEMEHU MPEOBIBAHMS BrinonHeHne 0T4eTOB 10 n1abopaToOpHBIX
AJIEMEHTOB MOTOKA. nabopaTOpHBIM pabOTaM. pabor
Tema 2.4 Tema 2.2
WNHurerpanpHas u
mddepeHnnanbHast
GyHKIUH
pacnpeneneHus
BpEMEHH MTPeObIBAaHUS
AJIEMEHTOB MOTOKA.
Tunossle Moxenn
CTPYKTYPBI IOTOKOB
Pazpmen 111 | MaTemaTn4yeckoe MoieINPOBAHNE TENJI000MEHHBIX MPOIECCOB
Tema 3.1 OCHOBBI TETTOBOTO [IpopaboTka yueOHOTO MaTepuana (1o YCTHOE
pacuera. KOHCIIEKTaM, y4eOHOH 1 Hay4YHOH cobecei0BaHNE
MaremaTtuyeckue mureparype). IIpopaborka 0 pe3ynbTaTaM
MOJEIHU JIOTIOJIHUTENBHON JTUTEPATYPbL BBIIIOJIHEHHON
TEII00OMEHHHKOB. [MoaroroBka k nabopaTopHBIM paboTaM. | pabOTHI, 3aIIUTa
Tema 3.2 OnrumansHOe BrIinonnenue oT4eToB 1o 12a00paTOPHBIX
MIPOEKTHPOBAaHHUE 71a00paTOPHBIM paboTaM. pabort
TEII00OMEHHOTO
anmapara. [TocranoBka
3aJa4d ONTUMAJIEHOTO
MPOEKTHUPOBAHUSL.
AJropuTm™m pacuera
KPUTEPHS ONITHMHU3ALUH
Paznmen IV | MaTemaTnueckoe MoeTHPOBaHNE KHHETHKH XUMHYECKUX peaKknuii
Tema 4.1 OCHOBHBIE TOHATHSA [IpopaboTka yuebHOro Matepuaia (mo YCTHOE
XUMUYIECKON KHHETUKH. | KOHCIIEKTaM, YIeOHON M HAyIHOU cobecemoBaHue
Tewma 4.2 Mertoap!l ypoIeHus nureparype). [IpopaboTka 10 pe3yJbTaTaM
MaTEMaTHYECKON JOTIOJTHUTEJILHOHN JINTEpaTyphl BBITTOJIHEHHOH
moaenu kuHetnky XTI | [ToaroroBka k mabopaTopHbIM paboTaM. | pabOTHI, 3aIuTa
BeInosHeHe 0T4eToB 10 nabopaTopHBIX
Ja0opaTopHBIM paboTam. pabot
Pazgen V. | MaremaTuyeckoe Mo/ieJIJMPOBAHME MACCOOOMEHHBIX MPOLIECCOB
Tema 5.1 brounslii mpuHIMI [IpopaboTka yuebHOro Matepuaia (mo YCTHOE
MOCTPOCHUST MOIeTICH KOHCIIEKTaM, y4eOHOU 1 HAyYHOM cobecenoBanne

Maccornepeaain

sureparype). IIpopaboTka

10 pe3yJbTaTaM
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Tema 5.2 OOmias xapaKTepuCTHKa | JOMOJHUTEILHON JIUTEPaTyphl BBITIOJTHEHHOU
MaTeMaTHIeCKOTO IToaroToBka k mabopaTopHBIM padoTaM. | pabOTHI, 3aIUTa
OTIMCAaHMUS Brinonnenune oT4eToB MO n1a00paToOPHBIX
MaccoOOMEHHBIX nabopaTOpHBIM paboTaM. pabot
IIPOLIECCOB

3.5. IIpuMeHeHHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUN

[Ipyn peanuzanuu nporpamMmbl yuyeOHOW TUCHUIUIMHBI/Y4EeOHOTO MOJYJS 3JIEKTPOHHOE
0o0y4eHHe U TUCTAaHITMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUN HE MPUMEHSIOTCS.
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4. PE3YJbTATBI OBYUYEHMS 1O JUCHUIIVIMHE, KPUTEPUN OLIEHKHA YPOBHS C@OPMHAPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHUEHUBAHUA

4.1. CooTHeceHHue MIAHUPYEMbIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTU KOMITETEHIIUU (1).

YpoBHu Hrorosoe Ouenka B 5 IToka3aTenn ypoBHs c(hOpMHPOBAHHOCTH
Copupmmer | oo || w— || st | )
. KoMIneTeHunu(-i) KOMIIETEeHIM KoMIeTeHInu(-i)
B 100-6aabHoOi 10 pe3yJbTaTaM VK2 OIIK-4
cucreme TeKymeii u WJI-YK-2.2 WUJI-OTIK-4.5
1o pesysLTaTam NPOMEKYTOYH O WJI-YK-2.3 OIIK-6
Tekymeii n aTTecTallN UJI-OTIK-6.2
NPOMEKYTOYHOM NJ-OIIK-6.3
arTecTaluu
BBICOKHI 85 -100 OTJIUYHO O0yyaromuiics: OO6yyarommuiics:

— aHaJIM3UpPYET U
CHCTEMATU3UPYET H3YyICHHBIH
MaTepuai ¢ 000CHOBaHHUEM
AKTYaJIbHOCTHU €TI0 UCTI0JIb30BaAHUSA
B 00JIACTH XUMHUYECKOM
TEXHOJIOTHH;

— OPUMCHACT MCTOJbI aHAJIU3a U
CHHTE3a NMPAKTUIECKUX NPOdIeM
XAUMUYIECKOW TEXHOJIOTHH;

— JIEMOHCTPUPYET CUCTEMHBII
MOJAXO0J IIPU UCCIIEOBAHUU
XHMUKO-TEXHOIOTUIECKUX
IPOLIECCOB;

— MpPaBWIBHO IPUMECHSIET
TEOPETHUECKHIE TOI0KEHHS TIPU
PCUICHUU ITPAKTUYCCKUX 3a1a4
— MpPaBWIBHO IPUMEHSIET
TEOPETHUECKHIE TOJ0KEHHS TIPU
pEIIeHUH 3a1a4 ONTUMHU3ALUU
MPOLIECCOB XUMUYECKOMN
TEXHOJIOTHH

— HCUEPIIBIBAIOIIE U JTOTUYECKU
CTPOHHO H3J1araeT yueOHBbIi
MaTepHai o MPUMECHEHHIO
METO/I0B MOAEIUPOBAHUSA XUMUKO-
TEXHOJOTMYECKUX MPOLIECCOB U
MIPOM3BOICTB, YMEET CBS3HIBATH
TEOPUIO C MPAKTUKOW;
— CIIOCOOCH MPOBECTH 1EIOCTHBIN
aHaJII3 OCHOBHBIX 33/1a1
HCCIIeIOBaHUS U pa3paboToK B
XUMHYECKON TEXHOJIOTHH,
— JIaeT pa3BepHYTHIE,
npo¢eCCHOHAILHO TPaMOTHBIE
OTBCTHI Ha BOIIPOCHI, B TOM YHUCJIC,
JOTIOJTHUTEIHHBIE;
— OpHUEHTHPYETCS B y4eOHOI 1
npodeccHoHaIBHON THUTepaType;
— Ilpumensier
UH()OPMAIIMOHHBIE TEXHOJIOTHI
IIpH aHaIH3€e U 00paboTKe
IKCIEPUMEHTAIBHBIX TAHHBIX U
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MaTeMaTHYECKUX MOJIEIIEH
HCCIEAyEMBIX MPOLIECCOB U
SIBJICHHIL.

HOBBIIIEHHBIN

65— 84

XOpOILO

OO0yyaromuiics:

— aHAJIM3UPYET |
CUCTEMAaTU3UPYET U3YUECHHBIN
MaTepual

— NMPUMEHAET METO/Ibl aHAIN3a U
CUHTE3a MPAKTHYECKUX MpobieM
XUMUYECKOHN TEXHOJIOTHH;

— JIEMOHCTPUPYET CUCTEMHBII
MOAXOJ] IPH UCCIIEIOBAaHUN
XHUMHUKO-TEXHOJIOITHUECKHIX
MIPOLIECCOB;

— MpaBWIBHO MPUMEHSET
TEOPETHUYECKHUE ITOJIOKECHUS ITPH
PElIeHNH MPaKTHYECKUX 3a]1a4, HO
WCTIBITHIBATh 3aTPYAHEHUS B
MIPUMEHECHUH HEKOTOPBIX
TEOPETUUECKHX TOJIOKEHUH B
XUMHUYECKON TEXHOJIOT U,

— TMOHUMAET MPUHIIHITHI
ONTUMU3ALUHU ITPOLIECCOB
XUMHUYECKON TEXHOJIOTUU

— OTBET OTpaXkaeT B IICJIOM
chopMuUpoBaHHBIE, HO BO3MOXKHO
coJieprKallie He3HAYUTETTbHbIE
MPOOEITbI 3HAHUS.

OOyyvaromuics:

— JIOTHYECKH CTPOWHO H3J1araer
y4eOHBIi MaTepHal 1o
MIPUMEHEHUIO METOIOB
MOJICITUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX ITPOLIECCOB U
MIPOM3BOICTB, YMEET CBS3HIBATH
TEOPUIO C MPAKTUKOW;

— c1oco0eH POBECTH 1IETOCTHBIH
aHaJII3 OCHOBHBIX 3a/1a4
HCCIICIOBAHUS U pa3pabOTOK B
XUMUYECKOW TEXHOJIOTHH;

— JJaeT rpaMOTHEBIE OTBETHI Ha
BOTIPOCHI;

— JIOCTaTOYHO XOPOIIO
OpHUEHTHPYETCS B YUCOHOH 1
npo(heCCHOHAIBHOM JIUTEPAType;
— IIpumenser uHpopMaIMoHHbIC
TEXHOJIOTHH TIPH aHAJI3€E U
00paboTKe HKCIEPUMEHTANBHBIX
JaHHBIX U MAaTEMATHUYCCKUX
MoJIeINeil nccieIyeMBIX IPOLIECCOB
U SIBJICHUM.

— MOXKET JONyCKAaTb €AUHUYIHBIC
HerpyObIe OIMOKH;

— OTBET OTpa)kaeT 3HAHUS Ha
MTOBEHIIICHHOM YPOBHE
TEOPETUYECKOTO U MPAKTHYECKOTO
Marepuana B ooseme,
HEOOXOAMMOM JUTSI JajIbHEHIIIEN
y4eOBl ¥ TIpeJicToAIIeH paboTHI 110
npoduiro o0yuyeHus.
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0a30BBbIi 41 - 64 YIOBJIETBOPUTEIHHO OOyyaromuiics: OO0yyatomuiics:

— 3HAET OCHOBHBIC HCTOYHHKU — 3HaeT Ha 0a30BOM YpOBHE

JUTEpaTyphl 00IaCTH XMMHYECKOW | y4eOHBII MaTepHai 1o

TEXHOJIOTHH; HPUMCHEHUIO METOJIOB

— 3HAeT METO/IbI AaHAITH3a K MOZEIIMPOBAHHS XUMHKO-

CHHTE3a IIPaKTHYECKUX Po0dIeM TEXHOJIOTHYECKHUX ITPOLIECCOB U

XUMHUYECKOH TeXHOJIOTHH; HPOU3BOJICTB, ;

— IEMOHCTPUPYET NOHHMaHUe — IUIOXO OPHEHTUPYETCS B

OOIIMX ITPUHLIUIIOB CHCTEMHOTO yueOHOIt U mpodeccnoHanbHON

MOAXO0/a IIPH HCCICIOBAHNH JauTEepartype;

XHMHKO-TEXHOJIOTHYECKIX — Ilpumensier nHGOpPMaIMOHHBIE

MIPOLIECCOB, HO UCITBITHIBAET TEXHOJIOTHH IIPY aHAIIN3e 1

TPYAHOCTH B IPUMEHEHHH €TI0 Ha 00paboTKe HKCIIEPUMEHTAIBHBIX

NPaKTHUKeE; IaHHBIX 1 MaTEMaTHICCKUX

— WCIBITBIBAET 3aTPYAHEHUS B MoJiesiell HCCIIeayEeMBIX IPOLIECCOB

NPUMEHEHUH HEKOTOPBIX U SIBJICHUH, HO HE CIIOCO0CH

TEOPETUYECKHX MOJOKEHUH B pelaTh CI0XKHBIC 3a/1auH

XMMHYECKOW TEXHOJIOTUH; — JIONyCKaeT 3HaYNTEJbHBI

— OTBET OTPAXKAET B LIEJIOM OIINOKH;

c(hopMUpOBaHHBIE KOMIIETCHIIUU — OTBET OTpa)kaeT 3HaHMs Ha

Ha 0a30BOM YPOBHE, HO COAECPKHUT | 6a30BOM ypOBHE TEOPETUUECKOTO U

MHOTO OLIHOOK. MPaKTUYECKOT0 MaTepuaia B
00BeEME, HEOOXOIMMOM IS
JanbHelIIel yueOsl u
MPENCTOAIICH PabOTHI IO
npoduIr0 00yJYeHHUS.

HUBKUN 0-40 HE 3a4TEHO OO0yuarommuiics:

—  JIEeMOHCTpHpYET (hparMeHTapHbIC 3HAHUS TEOPETHUECKOTO U MPAKTUIECKOr0 MaTepuaa 1o
MOJICITUPOBAHUIO XUMUKO-TEXHOJIOTHIECKUX IPOLIECCOB, HOIMYCKAET IPyOble OMIHOKH MIPH €T0

H3JI0OKCHHU HA 3aHATHUAX U B XOAC HpOMe)KYTO‘{HOﬁ aTTCCTalu,

—  HCIBITBIBACT CCpbéSHBIC 3aTPYAHCHUA B IPUMCHEHUU TCOPCTUICCKUX MOJIOKCHU I py peIICHUN
MPaKTUYICCKUX 3aa4 MOJACITIMPOBAHUA CTAHAAPTHOT'O YPOBHS CIIO)KHOCTHU, HE BJIaCCT HCO6XOIH/IMBIMI/I

JJIA OTOI'O HaBbIKaMH U HpI/IéMaMI/I;

—  He crocoOeH MpoaHaJIU3UPOBATh B3aNMMOCBA3b OKCIICPUMECHTAJIbHBIX U aHAJIMTUYCCKUX 3a1a4 Ipru

HCCICAOBAHUAX U pa3pa60TI<ax B XMMHUYECKOH TCXHOJIOI'MH
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—  He BJIaJICeT NPUHITUITAMH TIPOCTPAHCTBEHHO-BPEMEHHOW OPTaHU3aIlui HHANKATOPHOTO METOJIa PH
HCCIICJIOBAHUAX U pa3pabOTKe araparTos;

—  BBINOJHACT 33/1aHUS TOJBKO MO 00pa3ily U MO PyKOBOJCTBOM MpenoiaBaTeris;

—  OTBET OTpaXkaeT OTCYTCTBHE 3HAHWI Ha 0A30BOM YPOBHE TEOPETHUYECKOTO U MPAKTUIESCKOTO MaTepHaa
B 00beMe, He0OX0IMMOM JIJIsl AaJIbHEHIIIeH y4aeObl.

o. OIIEHOYHBIE CPEJACTBA JJISI TEKYIIETO KOHTPO.JISA YCIIEBAEMOCTH Y ITIPOMEKYTOYHOM
ATTECTALUHU, BKIIOYAS CAMOCTOSATEJBHYIO PABOTY OBYYAIOIINXCA

[Ipu npoBeneHNN KOHTPOJISI CAMOCTOSITENILHOM pabOThl 00y4arOIIKXCsl, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu Mo y4eOHOM JUCIUILINHE
«MoJenupoBaHUe XUMHUKO-TEXHOJIOTUYECKUX IPOLIECCOB» MPOBEPSAETCS YPOBEHb COHOPMHUPOBAHHOCTH y OOYyYaroIIMXCS KOMIIETEHLUH U
3aIUTAHUPOBAHHBIX PE3YJIHTaTOB O0YUEHHUS 110 TUCIMIUIMHE, YKa3aHHBIX B pa3zelie 2 HaCTOALICH MPOTrpaMMBl.
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5.1 ®opmbl TEKYIIETO KOHTPOJIS yCIEBAEMOCTH, TPUMEPHI THUITOBBIX 3aaHHi:

Ne | ®dopmbl Tekyuiero IIpumepbl THIIOBBIX 3aJaHUM Dopmupyemast
1.1 KOHTPOJIs KOMIIETEH IS
1 | WnpuBuayanbHble JlaboparopHnas padora Nel.l VK-2:
3aJaHus 110 HI[-VK-2.2
paszeny K Ioctpouts rpaduk GyHknnH f (X) 1 IPUOIM3UTEIHHO ONPEACTUTh OUH U3 KOpHE# ypaBHeHus. Pemuts ypasaenue f OIIK-6:
1a60paTOPHBIM (x) = 0 ¢ TouHoCTHIO £ = 10°%, HJI-OI1K-6.2
pabotam BapuanTt - ?jg;ﬂing . BapuanTt (DyHKulI/m Bapwuant DyHKIUA HJI-OT1K-6.3
sin(vx ,35x
1 _38 2 X = 3 ein(3.6x) T sin(3.61) 3 arccosx —+/1 — 0,3x3
X € [2;3] x € [0;1] x € [0;1]
OIIK-4:
JlabopatopHras pabota Nel.2 HJI[-OIIK-4.5
[MocTpouts A1 SKCNEPUMEHTANBHEIX JAHHBIX YPAaBHEHHE PETPECCHH B BHIE MOJIMHOMA HEKOTOPOH CTENeHH H | ()JJK-6:
nomo0path e€ ONTHMaJIbHOE 3HAUCHHE. HJT-OITK-6.2
Bapuant Nel HUJI-OI1K-6.3
X 1 2 3 4 5 6 7 8 9 10

y | 20 | 528 9.31 13.9 19.0 24.5 304 | 36.7 | 433 | 50.2

[TOCTPOMTL ISl DKCIIEPUMEHTATBHBIX JIAHHBIX ypaBHeHHe perpeccud B Bupe Y =a - x° - €% Ilpu 3TOM cOrmacHo
MCXOJHBIX JIaHHBIX 3aBUCUMOCTH (PYHKIMH OTKJIMKA OT BIHMSIOMIETO (PaKTopa JIOJDKHA HAXOMUTHCS C IOMOIIBIO (YHKIMH

polyfit(x, y, k) u ¢pynkuuu c=sgp (¢ , @f_mnk).

Bapuant Nel

X 1 15 2 25 3 3.5 4 4.5 5 5.5 6 6.5

y 0.121 0.175 0.228 0.278 0.328 0.377 0.425 0.472 0.529 0.565 0.618 0.657
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JTaGoparopHas padora Ne 2.1 VK-2:
1.  O3HaKOMHUTHCS C METOIUKOW MOJEIHPOBAHMS THIPOAMHAMHUKHI HAacaI0ouHOTo abcopoOepa. H/I-VK-2.2
2. O3HaKOMHTHCS CO CTPYKTYPHOIM CXEMO# alrOpUTMa UCCIIe[0BaHMS THAPOANHAMUKHY HACAaJ049HOr0 abcopOepa. OIIK-4:
3.  IloaroroBUTH UCXOAHBIE JaHHBIE. HT-OIK-4.5
4.  Pa3paborarh MpOrpaMMy U BBIMOJHUTH PACUETHI MIPH PA3TUYHBIX 3HAUEHHAX yncia stueek (N). OIIK-6: '
5.  BoiOparh ONTUMAJIBHOE YHCIIO SIUCEK. ’
Konuenrparus 1 2 3 4 5 6 7 8 9 10 Zg_ggﬁ_gg
abcopbupyemoro [0 155 | 0,18 | 0,40 | 0,05 | 0,10 [ 0,075 [ 0,18 | 0,35 | 0,10 | 0,20
kommoHeHTa Co,
% 00.
Konnenrparus Ha Beixoze u3 adbcopoepa, % 00.
Bpewms, ¢
0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
1 0,0025 0,001 | 0,005 | 0,006 | 0,002 | 0,014 | 0,002 | 0,070 | 0,015 | 0,100
2 0,0100 0,008 | 0,020 | 0,013 | 0,012 | 0,023 | 0,050 | 0,150 | 0,030 | 0,120
Jlaboparopuas pabota Ne 3.1
1. O3HaAKOMHTKLCS ¢ METOAMKOMN MOCTPOCHHS MATEMATUIECKON MOJIEIH TEIJIO0OMEHHHKA.
2. O3HAKOMHUTHCS C METOJIMKON pacyeTa CTATUCTUYECKUX U JIMHAMHUYECKUX XapaKTEPUCTUK TEIUIOOOMEHHUKA.
3. TlocTpouTh MaTeMaTHYECKYIO MOJIeIb TEIJIO0OMEHHOTO amapaTa THIa «Tpyoa B Tpyoe».
4. BpIOpaTh YHUCIIEHHBINH METOJ] U pa3paboTaTh MPOrpaMMy pacueTa.
5. HccrenoBath BIUSHHME TEMIEpATypbl M PacxXoja TEIUIOHOCHTENS M XJIaJ0areHra, BeIOpaTh ONTUMAIBHYIO JJIHHY
TEMI000MEHHOT0 alapara.
Havanshas OO0bEMHas Temnoém-
IInotHOCTB,
BapuanTt TemioHocuTe b TemIieparypa, CKOpOCTb, KT/ KOCTBb,
°C M3 /c Jox/xr-°C
Topstunii 180 2,3-10* 900 3,35-10°
! Xonoambiid 25 5,110 1000 4,19-103
Topsunit 190 1,3-10* 890 3,15-108
2 X0moaHbII 35 4110 990 4,1.10°
3 Topstunii 210 2,510 920 3,45-103
X010 THBIN
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15 5,1.10*

1000

4,19-10°

1. CocTaBUTh, B COOTBETCTBUH C 3aJaHHOM CXEMOH peakIfiif, Ha OCHOBAaHUH 3aKOHA JCHCTBYIOIIMX MAacC KHHETHIECKYIO

MOJIEITb.

2. Pa3pa60TaTL AJITOPUTM pacqéTa COCTABJICHHOM KHMHETUYECKOM MOJEIIH C MCIIOJb30BaHUEM YHUCICHHBIX METOIO0B Sﬁnepa

JlabopatopHnas pabota Ne 4.1

u Pynre-Kyrra.

3. Pa3pa60TaTL nporpamMmy pacdye€Tta KMHETHUKH C YUCTOM TeMnepaTypHOﬁ 3aBUCUMOCTU KOHCTAHT CKOPOCTU TOMOT'CHHOM

XUMHUYECKOW peaKiy.

YpaBHenue HavansHbie 3HaueHue KOHCTaHT 3Ha4YeHUs SHepruu aktuBanuu £, JIx/Monb
XUMHYECKOH KOHLEHTpALWH, cKopocTer
N peakuuu MOJIB/JT mpu 7= 580 K
3aJaHUA
k1 ko ks E1 E> E3
ki
1 242B+C CAo=0,5 0,2 0,15 - 9,305-10* 10,1-10* -
k2
ki
2A—>B+C CA0=0,3;
2 k2 CEo0=0,2; 0,4 0,2 0,3 11,514-10% 9,524-10% 7,254-10%
ks CDo=0,2
D+E—>B
k1
A<>2B+C CA0=0,3;
3 ko CDo=0,4 0,2 0,2 0,1 12,444-10% 14,897-10% 14,1-10%
ks
B+D->C
1. CocTaBUTh KHHETHUECKYIO MOJIENb T€TePOTeHHON XUMHYECKON
peakuuu.
2. BeiOpatp MeTox pemeHns: cucTeMsl ¢ G epeHInaIbHbIX YpaBHEHUH.
3. Pa3paboraTh mporpamMmy pacueTa u poBecTH pacueTsl Ha DBM.
No HauanbHubie 3HaueHus
YpaBHenue
3az1a- N KOHIIEHTPAIINH, KOHCTAaHT
XUMUYECKON peaKIiu .
HUs MOJIbH. JOJH cKopocTeit
1 Peaknus usomepuzanuy neHTaHa CCSHI2(0)=0,64; k1=0,32;
Cuz0-C5H12(0)=0; k2=0,18;
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k1 Z(0)=1, k3=0,14;
—=CcHqp +z2¢——>2z-u-CcH ' .
H-LgH1o "2 Z-n-C5H12(0)=0; k-1=0,09;
2CgH1p <=2 w30 -CgHyy Z-130-C5H12(0)=0 k-2=0,08
Z-W130 — C5H12 LZ + 130 — C5H12
H— C5H12 —> U130 — C5H12
Peaxkiust muciponopIiioHUPOBaHUS CC3H8(0)=0,73; k1=0,54;
k1 CC2H6(0)=0; k2=0,48;
CgHg +2<——2C3Hg CC4H10(0)=0; k3=0.38:
k2 Z(0)=1,; k-1=0,02;
zCqHg + CgHg «—>2zCy4H1g + CoHg C.H k-2=0,11
Z 73 8(0)=;
zC4qH1g —)k3 z+CyHqpo CH ©
Z 74 '10(0)=0
2C3Hg —>CoHg +CyH1p
Peaknus 1uctpomopunOHUPOBaHHS CC3H8(0)=0,73; k1=0,54;
k1 CC2H6(0)=0; k2=0,43;
CaH z<—>2C3H > T
38 T 38 CCA4H10(0)=0; k-1=0,0;
2C4Hg +C3H8<L>Z+C4H10 +CyHg Z(0)=1; k-2=0,11
z CaH, (0)=0

2C3Hg —>CoHg + CyHyqg
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VK-2:
HJ[-VK-2.2
Jlabopatopnast padora Ne 5.1 HJ-VK-2.3
1. Haxosxnenue skctpeMmyMoB (yHkuuit. Onpeneauts BO3MOXKHBIE SKCTPEMYMBbI (DyHKIIUH OIIK-6"
(B ciiyuae MHO>KECTBA SKCTPEMYMOB OTPaHUYUTHCS TPEMSI) HJT-OITK-6.2
Bapuant DyHKIUA Bapuant DyHKIYSL HJT-OIIK-6.3
1 x —sinx = 0.25 2 tg(0.2 +x) =x3+3
x}—3x*+9x—-8=0 x3+2x2-7x+1=0
2. Pemrenue 3aay ONTHMH3ALUU
Pemnth 3a/1a4y ONTHMHU3AIMU METOAOM LEJIOYHCICHHOTO IPOrPaMMHUPOBaHHS
Bapuant DyHKIMSL Bapuant DyHKIMSL
! W =2z, — 29+ x4 — min 2 W=z T z3 — max
s 21’1—(152+'22273§22
) 2x1 —x9 + 623 < 6
.. 221 — by + 223 < 2
*4$1+LE2+1¥3 g 1
3amanus K 3ammra JIP Ne 1.1 B Buzie TeCTUpOBaHUS VK-2:
3aIIMTaM 3azanus ¢ BEIOOPOM OTBETA H-VK-2.2
nmab0opaTOPHBIX 1. BuiGepute BepHOE yTBEpIHKICHHE: OIIK-6:
pabot (1) Octave siBJisieTcsl HHTEPIPETHPYEMbBIM SI3bIKOM MPOrpaMMHUPOBAHUS HJ[-OIIK-6.2
(2) Octave — nHa3Banue unTepnperaropa B nmakere MATLAB H/I-OI1K-6.3

(3) Octave — a10 rpaduueckast 0601049Ka MaKeTa KOMIbIOTepHOU anredpsr GNU
(4) Octave — 310 CBOOOIHO PACIIPOCTPAHAEMBIN TEKCTOBBII PEeAAKTOP

2. BuiGepute BepHOE yTBepkAcHHe. CHMBOI ";" (TOUKA C 3aMATOM)
(1) oGs13arenen B KOHIIE KaXKI0H CTpOKK mporpaMmsel Ha Octave
(2) npumeHsieTcst 1J1st 6JIOKMPOBKH BHIBOJIA PE3yJIHbTATA HA IKPAH HHCTPYKIMH B COOTBETCTBYIOIIEH CTPOKe
(3) npumMensieTcst 1St OOBIABICHNS KOMMEHTAPHS
(4) mpumeHsteTCs TS OTENEHUS CTOJOIOB NP 3aM0THCHHH MATPHI]
3. Buibepute BepHoe yTBepikacHHe. CuMBOI "%" (MPOLIEHT)
(1) npumeHsieTcst AJist 00BSIBJIEHNST KOMMEHTAPUS
(2) mpumeHsieTcs U1 BEIYKMCIICHUS OCTATKA OT JCJICHHS YHCell
(3) siBIsIeTCS OMIEPATOPOM JICTICHUSI YHCEI
(4) stBsieTcs omepaToOPOM B3SITHSI IO MOJIYITIO YHCIIA
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3amanus Ha paboTy ¢ IpOTrpaMMoit
IIpocTsie Beruncnenus (1 Bonpoc)

1. Beruucnute 3nauenue seipaxenus (Sin(7,6))°. OTBeT okpyIauTe 10 ABYX 3HAKOB MOCIE 3AMATO.
Ortger: 0,91
2. Bounciure 3Hauenne eipaxkenns (sin(0,33))°. OTBeT okpyrimTe 0 ABYX 3HAKOB TIOCIIE 3ATIATO.

Ortset: 0,03
3. Bbunciute 3Hauenue Beipaxkenus (sin(0,33))? + (€os(0,66))2. OTBeT OKpyTiIuTe 10 ABYX 3HAKOB MOCJIE 3AMATOM.
Otser: 0,73
Sawuma JIP No 1.2 OIIK-4.
AOGCUIHCCH SKCTIEPIMEHTAITBHBIX TOUYCK: HJ/[-OIlIK-4.5
x=[0.16,0.73,0.94,0.76,0.25,0.85,0.73,0.4,0.33,0.07,0.530,0.7,0.36,0.79,0.58,0.32]; OIIK-6:
OpIHMHATHI: H/I-OI1K-6.2
y=[-0.65,0.99,1.76,1.1,-0.44,1.42,0.99,-0.04,-0.23,-0.86,0.34,0.89,-0.15,1.2,0.5,-0.26]. HJI-OT1K-6.3
B otBete ykaxxute kodppupeHT Koppessauui. OTBET OKPYTIIHUTE A0 3-TO 3HAKa ITOCIIE 3aIITOM.
Otser: 0.997
12. [Moxoepute k03 HUIMCHTHI TOJTHHOMA S-1 CTEIICHH METOI0M HAaUMEHBIIINX KBaJAPAaTOB. AOCIUCCHI IKCIIEPUMEHTAIbHBIX
TOYEK:
x =[0.053, 0.705, 0.624, 0.204, 0.824, 0.421],
opaunarthl: Yy = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].
B otBete ykaxute koa¢hduumeHt npu 5-it crenenn X. OTBET OKPyIJMTE 10 2-r0 3HaKa MOCJIE 3aIlsTO.
Ortser: 0.83
VK-2:
3awuma JIP Ne 2.1 HJ[-VK-2.2
1. Kaxkue runponnHaMuyeckrie MOJENH Bbl 3HaeTe? OIIK-4:
2. Kaxue mMeTo/ibl MpUMEHSAIOTCA U1 OTIpEeeTIeHUS THAPOJUHAMUYECKOW CTPYKTYPHI TOTOKOB B anmaparax? HJ[-OIIK-4.5
3. Ha3zoBuTte 0CHOBHbBIE TUIIOBbIE BO3MYIIIEHHUS.

Samura JIP Ne 3.1

1. ChopmynupyiiTe OCHOBHBIE 3aKOHBI, OMTUCHIBAIOIIUE ITPOIIECCHI TEILIOOOMEHA.

2. Kakum 006pazomM MOKHO OIIPEIETUTh THAPOAUHAMUYECKYIO CTPYKTYPY TTOTOKOB B TETNIOOOMEHHOM armapare?
3. HazoBuTe MaTemaTHuecKre MOJIENN TEINIOOOMEHHBIX ariapaToB

Sawuma JIP Ne 4.1

1. Kakue ocHOBHEIC KOHICTIITNH q)OpMaHBHOﬁ KHHETHUKH BaM HU3BECTHBI?




22

2. Uro Takoe ckopocTh xuMHuueckoil peaknun? Kak onpenensercs?

3. KakoBa TemneparypHas 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiuu?
Sawuma JIP Ne 4.2

1. Jna kakux peakuuid npumenum 31117

2. UYro Takoe reTeporeHHas XuMu4yecKast peakius?

3. CdhopmynupyiiTe NOHATHE CKOPOCTH FeTEPOreHHON XMMUYECKOH PeaKLny.

3awguma JIP Ne 5.1 6 6ude mecmuposarus VK-2:
1. BeibepuTe BCTpOSHHYIO (PYHKIIHIO, TO3BOJISIONIYIO PEIIATh ONTUMH3AIHOHHYIO 33124y . HJ[-VK-2.2
(1) sap HJ-YK-2.3
(2) sar OIIK-6:
(3) opt UJI-OIIK-6.2
(4) math HJI-OTTK-6.3
2. BribepuTe BCTpOEHHYIO (DYHKIMIO, TIO3BOJISIOLIYIO pelaTh 3a/1auy JIMHEHHOTO POrpaMMHUPOBaHHS.
(1) sap
(2) sar
(3) gplk

(4) minimum
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(BOHpOCBI), HO IIPU 3TOM IIOKAa3aHO YMCHUC BbBLACIIUTE NPUINHHO-CJICICTBCHHBIC CBA3U.
OTBeT JIOTUYEH U U3JIOKEH B TEPMHUHAX HAYKH. O6yqa}omm‘/'1cs[ BJIAACECT 3HAHUAMH
TOJIBKO IO OCHOBHOMY MAaTCpHraly, HO HC 3HACT OTACIIbHBIX z[eTaneﬁ )41 OCO6€HHOCTeﬁ,

5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHUA TCKYIIICI'O KOHTPOJIA YCIICBACMOCTHU !
HanmenoBaHue
OLIEHOYHOI'0 IIIxaJjbl OeHHBAHUSA
cpeactea Kpurtepun ouennBanusi
(ROHTpOTEHo- 100-6anabHas [aTubasabHas
S cHcTeMa cucreMa
MepOonpHusATHS)

WunuBuyansHbIe OO0yyaromuiicsi JEeMOHCTPUPYET TPAMOTHOE PEIlIeHUE BCEX 3a/1a4, HCIOE30BaHUE 5 Gamos 5

NPAaKTUYECKUE 3aJaHNsl | MPABUIBHBIX METOJOB U (POpMyYJI IUI PELICHUS IPH HE3HAYUTENbHBIX MOTPELIHOCTSX B

K J1a00OpaTOpPHBIM KOJI¢ HAaITMCAHUS POTPaMMBEI

pabotam [TpoeMOHCTPUPOBAHO UCTIONB30BaHHUE IPABIIILHBIX METOIOB U ()OPMYJI IPH PEIICHAN 4 6annoB 4
3a[a4 IpU HAIMYHMH CYIIECTBEHHBIX OIIMOOK B 1 U3 HUX;
OO0yJaroImuiicst UCTIONB3yeT BEPHBIE METOIBI PEIISHHS, HO MTPABIILHBIE OTBETHI B 3 GamoB 3
OOJIBIIMHCTBE Cy4YacB (B TOM YHCJIE M3-3a apUMETHUSCKUX OIMUOO0K) OTCYTCTBYIOT; 2 6ayioB 2
OO0y4arommMcs HCIOIb30BaHBI HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE
OTBETHI.
PaboTa He BbINONHEHA. 0 6amoB 0

3ammra 1abopaTopHblx | JlaH HOJNHBINA, pa3BEPHYTHIH OTBET HA MOCTABICHHBIN BOIIPOC (BOIIPOCHI), IOKA3aHa 5 baios 5

paboT B BU/IE YCTHOTO COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBISIONIAsICS B CBOOOHOM

orpoca OINEPUPOBAHUH NOHSATHAMH, YMEHUH BBIIEIUTH IPUYMHHO-CIICACTBEHHBIE CBS3H.
OOy4aromuiicst AEMOHCTPUPYET TIyOOKHE U IPOYHBIE 3HAHUS MaTepHaa 1o 3aJaHHbIM
BOIPOCAM, UCUEPITBIBAIOINIE U [TOCTIEIOBATEILHO, TPAMOTHO U JIOTHYECKH CTPOWHO €T0
u3jaraer
JlaH NoJHBIH, pa3BEpPHYTHIH OTBET HA IOCTABJICHHBIN BOIIPOC (BOIIPOCHI), IOKA3aHa 4 Gaina 4
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, 10Ka3aTeNbHO PACKPBITHl OCHOBHBIE
TIOJIOXKEHUS TUCIUIUIMHBL; B OTBETE MPOCIIEKMBACTCS YeTKas CTPYKTYpa, JOrHYecKast
MOCJIE0BATENFHOCTD, OTPAXKAIOLIAs CYLITHOCTb PACKPBIBAEMbIX TIOHSITHH, TEOPHH,
apieHni. OOy4aromuiicss TBEp0 3HAeT MaTepUal 1o 33aHHBIM BOIIPOCaM, TPaMOTHO H
MOCJIEeIOBATENFHO €T0 U3JIaraeT, HO JOIYCKaeT HeCYIIeCTBEeHHbIE HETOYHOCTH B
OTIpEJICIICHHSIX.
JlaH noJIHBIH, HO HEJOCTATOYHO MOCIIEI0BATEIbHBIA OTBET Ha MOCTABIEHHBIN BOIPOC 3 bamna 3
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HanmenoBaHue
O1I€HOYHOT 0 Ixanabl oeHNBAHUS
(Kggigf;]:{o- Kpurepum onieHuBaHus
100-6anapHast aTudanabuas
OHEHOTHOTO CUCTEeMa cucrema
MepOonpUATHS)

JIOITYCKaeT HETOYHOCTH M HCIIBITHIBACT 3aTPYJHEHHS C (POPMYITHUPOBKOH ONpeeIeHHA.
JlaH HEmOHBINA OTBET, MPEACTABISIONIHIA OO0 pa3po3HEHHBIE 3HAHUS 110 TEME BOTIPOCa 2 GamoB 2
C CYILIECTBEHHBIMH OIMOKaMU B ompeneneHusX. [IpucyTcTByIOT parMeHTapHOCTb,
HEJIOTHYHOCTH M3M0keHrs1. OOyJalonuiicss He 0CO3HAET CBS3b JAHHOTO MOHATHS,
TEOPHH, IBIEHUS C IPYTUMHU 00BEKTaAMH AUCIHIDIHHBI. OTCYTCTBYIOT BHIBOJIBI,
KOHKPETH3alHKs M JJOKa3aTeNbHOCTh N3ToKeHus. Peub HerpamoTHas. JlononHNUTENbHbIC
Y YTOYHSIOLIHME BOIIPOCHI MPEToiaBaTelsl He IPUBOIST K KOPPEKIIMH OTBETa
00yJaroIerocsi He TOJIbKO Ha IOCTaBJICHHBIN BONIPOC, HO M Ha IPYTHE BOIPOCHI TEMEI.
He nmomyuens! oTBETHI 110 6a30BBIM BOIIPOCAM JAUCIUTUIAHBL. 0 6amos

TectupoBanus amns 3a BBINIOJTHEHHE KaXI0TO TECTOBOTO 3aJaHHsI UCIIBITYyEMOMY BBICTABISIOTCS Oautel. Tum 5 Gamos 5 85% -

3aIUTHI JJAOOPATOPHBIX | HCHOJIb3YyeMOii IIKAIbI OIEHUBAHUSA — MOPATKOBAsI. 100%

pabor B 3amanusx ¢ BBIOOPOM HECKOJILKUX BEPHBIX OTBETOB, 33J[aHHSIX HA YCTAHOBJICHUE 4 6amna 4 65% -
MPABIIILHON TTOCIIEIOBATENIHOCTH, 33/IaHUSAX HA YCTAHOBIIEHHE COOTBETCTBUSI, 3a/JaHHSIX 84%
OTKPBITON (POPMBI UCTIOJIB3YIOT MOPSIKOBYIO IIKaNy. baJljibl BEICTABISIOTCS HE 33 BCE 3 dauia 3 41% -
3aJlaHue, a 3a TOT WU UHOH BBIOOD B KAXKIOM 3aJ[aHHH. 64%
3JIP Ne 1.1: 3amanus ¢ Bei6opom otBeta 14 B. (0,25 6.), 3aganust Ha paboTy ¢ 0-2 6amna 2 40% u
nporpammoit — 3 B (0,5 6.). MeHee
3JIP Ne 1.2: 3apmanust Ha paboty ¢ mporpammoii — 5 B. (1 0.) 40%
3JIP Ne 5.1: 3aganus ¢ Beibopom otBeta 12 B. (0,25 6.), 3ananus Ha paboTy C
nporpammoit — 2 B. (1 6.)




25

5.3. IIpomexyTtouyHas arrecTanus:

2. CTpyKTypa IIOTOKOB B TEXHOJIOTUYECKUX aIapaTax, BUAbI THIIOBBIX BXOJHBIX CHTHATIOB, (DYHKIIHH OTKIIHKA.

3. AGcuHCChl DKCTIEPUMEHTAIBHBIX TOYEK:

x=[0.16,0.73,0.94,0.76,0.25,0.85,0.73,0.4,0.33,0.07,0.530,0.7,0.36,0.79,0.58,0.32];

OpIUHATHI:

y=[-0.65,0.99,1.76,1.1,-0.44,1.42,0.99,-0.04,-0.23,-0.86,0.34,0.89,-0.15,1.2,0.5,-0.26].

B otBere ykaxute k03 dunmeHt koppessiun. OTBET OKPYIIUTE A0 3-T0 3HAKa MOCIE 3aIBITO.
JK3aMeHaUMOHHBIH Onier N 3

1. OCHOBHBIE YpaBHEHUS PETPECCHOHHOTO aHAJN3a.
2. OnTuMu3anys METOJI0OM KPYTOTO BOCXOXKJICHUS: METO/I TPaIeHTa, IPENMYIIECTBa U HEJOCTATKH.

3. Beruncnure B Octave 3Hauenue BeipaxeHus (sin(0,33))2 + (cos(0,66))2. OTBET OKPYIIUTE A0 ABYX 3HAKOB ITOCIIE 3aIIATOH.

Dopma dopmupyemMbie
. THIOBbIE KOHTPOJIbHBIE 32JaHHSI U HHbIE MATEPHAJIBI
MPOMEKYTOUHOM . KOMITETeH K
JIUISI IPOBE/IEHHUST MPOMEKYTOUHOM aTTECTAMH:
aTTecTalMu
DK3aMeH: Ok3amMeHaUMOHHBI Guiter N 1 VK-2:
B YCTHOH 1. OcHOBHBIE TIOHATHS MOZAETUPOBaHUs. DUINUECKHE MOIECIH, UX TIPEUMYIIIECTBA U HETOCTATKH. H/-VK-2.2
¢opme no 2. TunoBble MaTEMaTHYECKHUE MOJIEIH CTPYKTYPbl IOTOKOB. MOJENb NAECATBHOTO CMELIEHUS. HJI-VK-2.3
Ouneram. 3. Haiimure Muaumym gyukuun f(x,y) = 152y — x2)* + (4 — 2x?)2. B oTBeT 3aNUIIMTE 3HAYECHHUE X, TIPH OIIK-4:
KOTOPOM JIOCTHTaeTcss MUHUMYM. OTBET OKPYIJIHTE 10 2-T0 3HAKa MOCTIE 3aIsATOMH. HJI-OlIK-4.5
Jx3aMeHANMOHHBII outeT N 2 OIIK-6:
1. KpurepuanbHble ypaBHEHHUS TO00HS B TUIPOra30JHHAMUKE. HJJ-OIIK-6.2
HJ[-OI1K-6.3

5.4. Kpurepuu, mkaabl OIEHUBAHUS MPOMEKYTOYHOU aTTECTAIIMN YU4EOHON JUCITUTUIMHBI/MOTYJIS:

DopMa IPOMEKYTOYHOM

IIIxaael oneHUBAHUSA

OK3aMeH:

B YCTHOH (popMme 1o Ouneram.
Pacnpenenenue 6aioB no Bonpocam
ounera:

Pacnpenenenue 6aiuioB mo Bonpocam
omera:

1-i1 Bompoc: 0 — 156ami0B

OOyyvaromuiics:

—  JIEMOHCTPHUPYET 3HAHHS OTIUYAIOIIUECS TITyOHMHOH 1
COJEP)KATEIIbHOCTHIO, JAET MOJIHBIA UCUEPIIBIBAIOIINI OTBET, KaK Ha
OCHOBHBIC BOTIPOCHI OMJIeTa, TaK U HA JIOTIOJTHUTENBHEIC,

— CB06021HO BJIagcCT HaquBIMI/I IIOHATHAMM, BEACT AUAJIOT U BCTyr[aeT B
JACKYCCHIO;

—  cnoco0eH K MHTerpalyy 3HaHUH 110 OPEeJISICHHON TeMe,

aTTecTaluu
Kpurtepun oueHuBanust
HaunMeHnoBaHHe O1IEHOYHOI'O 100-6an1pHas IaTubéannbHas
cpeacrsa cucTemMa cucTemMa
33 -40 6aiutoB 5
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DopMa IPOMEKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIIxaabl oleHUBAHUS

100-0aj1bHAR
cucremMa

IIaTnoannbLHas
cHuCcTEMA

2-11 Borpoc: 0 — 15 Gamios
3-ii Bompoc (3axaya): 0 — 10 OamroB

CTPYKTYPUPOBAHHIO OTBETA, K aHAIN3Y MOJIOKEHUH CYIIECTBYIOIIHX
TeOpHi, HaIlpaBJIEHUI! 1T0 BOIIPOCY OMIIeTa;

—  JIOTMYHO ¥ JO0Ka3aTeJIbHO PacKphIBaeT MpolieMy, MpeIIokKeHHYIO B
ounere;

OTBeT He COAEePKUT (PAKTUUIECKUX OMIHOOK U XapaKTepU3yeTcs IITyOuHOH,
MIOJTHOTOH, YBEPEHHOCTBIO CYKICHHH, MILTIOCTPUPYETCS IPUMEPAMH, B TOM
YHciie U3 COOCTBEHHOM MPaKTHKH.

OOyyaromuics:

- IIOKa3bIBACT NOCTATOYHOC 3HAHUC y‘le6HOFO MaTtepuajia, HO JOIyCKaeT
HecyleCTBeHHbIE (pakTHUECKHe OINOKH, KOTOPBIE CIIOCOOCH HCIPABUTh
CaMOCTOSATEIILHO, OJ1aro1apst HaBOISIIIEMY BOIIPOCY;

—  HeJIOCTaTOYHO PACKPLITA IIPOOJIEMa II0 OJHOMY U3 BOIPOCOB OHIIETA;
— HEAOCTATOYHO JIOTUIHO NOCTPOCHO M3JIOKCHHUC BOIIPOCA;

B oTBeTe packprITO, B OCHOBHOM, COJIEpKaHUE OMITETa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIE BOMTPOCH.

24 — 33 bamnoB

OOyuatomuics:

- TIIOKa3bIBACT 3HAHHUA (bparMeHTapHoro XapakTepa, KOTOPBIC OTINYAr0TCA
TTOBEPXHOCTHOCTBIO U MaJjoun COACPIKATCIbHOCTBIO, IOMMyCKACT (I)aKTI/I‘-IeCKI/Ie
rpyObIe OMMOKH;

—  HE MOYKET 000CHOBATh 3aKOHOMEPHOCTH H MTPHUHIIUIIBIL, OOBSICHHUTH
(akThl, HapyIlIeHa JIOTUKA H3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTb
MIPeICTaBISIEMOT0 MaTepHaa, MPeCTABICHNS O MEXIPEAMETHBIX CBA3AX
ciadbre.

Conepxanue Omiieta packpbITo ci1abo, UMEIOTCSI HETOYHOCTHU TIPH OTBETE
Ha OCHOBHBIE M IOTIOTHUTENIbHBIE BOIIPOCHI OHMJIETa, OTBET HOCUT
PENPOAYKTUBHBIN XapaKTep.

13 — 23 GannoB

Oo6yuatomuiics, 00HapyXHMBaeT CyIIECTBEHHBIE TPOOEIBI B 3HAHMSX
OCHOBHOTO y4e€0HOT0 MaTepHrala, I0IMyCKaeT MPUHINIHAIbHbIE OITHOKH
IIPH OTBETE Ha BOTIPOCHI.

Ha Gonbiryro 4acTh IOMOJHUTEIBHBIX BOIPOCOB 10 COACPKAHUIO SK3aMeHa
3aTPYHSETCS JaTh OTBET WM HE IAET BEPHBIX OTBETOB.

0 — 12 dayuioB
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5,5. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTalu.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTcCTallu.

®DopMa KOHTPOJISI 100-6ananHas cucrema [aTudaanbHas cucrema
Texymuil KOHTPOJIb:
- BeImoHeHre MHTUBHTY ATTbHBIX 0 — 5 6ayutoB 2-5
3aaHuii JabopaTopHoi padboTsl Nel.l
- BrinosHeHNE HHAMBUIYATbHBIX 0 — 5 6autoB 2-5
3a1aHuii JabopaTopHOM padboTer Nel.2
Tectuporanue 3JIP Nel.1 0 — 5 6amnos 2-5
Tectuposanue 3JIP Nel.2 0 — 5 6amos 2-5
Brinmonnenre HHIUBULYaTbHBIX 0 — 5 6amos 2-5
3aanuil 1abopatopHoit paboThl No2
3JIP Ne2.1 0 -5 6amnoB 2-5
BrinosHeHHe WHAMBUTY AJTbHBIX 0 — 5 6ayutoB 2-5
3amanuil 1aboparopHoii padboter Ne3.1
BrimonmHeHne WHANBH Ty aTbHBIX 0 — 5 GaiutoB 2-5
3aJlaHuil 1JaboparopHoii paboTel Ned.1
3JIP Ne.3.1 0 -5 6amnos 2-5
3JIP Ne.4.1 0 -5 6amnos 2-5
BrimonmHeHne HHANBHTy aTbHBIX 0 — 5 GaiutoB 2-5
3aJlaHuil JaboparopHoii paboThl Ne5. 1
Tectuposanue 3JIP No5.1 0 — 5 6amos 2-5
[IpomexyTodHas aTTecTarys 0 — 40 6anmnos OTIIUIHO
9K3aMEH XOPOIIO
Hroro 3a cemecTp 0 - 100 6amoB YAOBJICTBOPUTEIHHO
9K3aMeH HEY/IOBJICTBOPUTEIHHO

ITonmy4yeHHBIN COBOKYIHBIN pe3yiIbTaT KOHBEPTHPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUU C TAOJIULIEH:

100-6ananHas cucremMa MATHOAJILHAS CHCTEMA |
IK3aMeH
OTJINYHO
85 — 1006amnmoB
XOPpOIIIO
65 — 846ai0B P
OBJICTBOPHUTEIIHHO
41-64 Gamos YA P
0 — 406amoB HEYJIOBJICTBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmaum{ nmporpamMmbl  IpEAyCMaTpuBacT HCIIOJIb30BAHUC B
(91 (571474:0)11170,€ 06p330BaTeJ'IBHBIX TEXHOJIOTHIA:

- HpO6J’ICMHa$I JICKIIHA,

- pa300p KOHKPETHBIX CUTYaIIUN;

mporecce 00ydeHus
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— aHaJIU3 CUTYyAIlMid U Pe3yJIbTaTOB PACU€TOB MMHTAIIMOHHBIX MOJICIICH;

— MpernoaBaHue JUCIUILTUHBI B OPME KypPCOB, COCTABICHHBIX HA OCHOBE PE3yJIbTATOB
HAYYHBIX UCCJICIOBAHMM, B TOM YHCIIE C YIETOM PEerHOHATBHBIX OCOOCHHOCTEH MPOQEeCCHOHATBHON
JeSITeIbHOCTH BBIITYCKHUKOB M IOTPEOHOCTEH paboTomaTelei;

- MOMCK U 00paboTKa HH(OpMAIHH ¢ MCIIOJIb30BaHKeM ceTu HTepHeT;

- MIPOCMOTP YUEOHBIX (PHIBMOB C MX TOCJICAYIOUIHNM aHATU30M;

- WCIIOJIb30BaHUE Ha JICKIIMOHHBIX 3aHATUSAX BUICOMATEPHAJIOB U HATIISIHBIX TIOCOOUIA;

- caMmocCTosiITeNIbHast paboTa B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHUS;

- o0ydeHHe B COTpYAHMYECTBE (KOMaH/IHAsI, TPYIIIIOBasi paboTa);

- KOMITBIOTEPHBIE SKCIIEPUMEHTBI M UCCIICIOBAHUSI.

7. INPAKTUYECKASA IOAI'OTOBKA

[IpakTuueckasi MOATOTOBKA B paMKax y4eOHOM AMCHUILIMHBI PEaTn3yeTcs MpU MPOBEACHUN
a00paTOPHBIX 3aHSATHUH, NPEAyCMATPUBAIOIINX yYacTHE OOYyYaromIMXCS B BBINOJIHEHUU
OTAEIBHBIX YJIEMEHTOB Pa0OT, CBSI3aHHBIX C OyayiIel mpodecCHOHaTbHOM e TeTbHOCTBIO.

[IpoBonsaTCcst OTAENbHBIC 3aHSATHSL JICKIIMOHHOTO THIIA, KOTOpPBIE IPEIyCMAaTPUBAIOT
nepenady y4eOHOH uHGOpMaLMU O0ydYarOIIUMCs, KOTOpash HeOoOXoauMa i MOCIIEeAYIOIIEro
BBITIOJTHEHUSI TPAKTUYECKOM PadOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipn oOyyeHHHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HHBAaJIHJIOB
UCIIOJIB3YIOTCS TMOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(depeHnanuu 1 UHIUBUIYaIbHOTO OOyuYeHUs, IPUMEHEHHE COOTBETCTBYIOLIUX
METOJIMK 110 paboTe ¢ WHBAIHJIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOJHUTENbHBIX HHIWBUIYATbHBIX KOHCYIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEXKYTOUHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JTUCIUTUTHHBI MOXET OBITh aJlalTUPOBaHA IS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIHOHHOTO O0YJICHHSI.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JIJISL M3yYEHUsSI CTYJCHTAMH C 0COOBIMU 00pa30BaTEIbHBIMH MTOTPEOHOCTSIMHU C YYETOM
HO30JIOTUYECKUX TPy HHBAJIUIOB!

JUJIs TIOJTOTOBKM K OTBETY HAa MPAKTUYCCKOM 3aHATHHU, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXKHOCTSIMHU 3JIOPOBBSI CpeIHEE BpeMsl YBEIUYMBAECTCS MO CPABHEHHUIO CO CPEAHHM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJ1s CTYIEHTOB ¢ MHBAIMHOCTBIO UM C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAINN YCTAHABIMBACTCS C YISTOM HHIUBH Y AJTbHBIX
ncUXo(U3NIecKux 0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
dbopMe TecTUpOBaAHUS U T.I1.).

[IpoMexyTouHas aTTecTalus Mo AUCHUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTAroB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBEPIICHUIO HM3YYCHHS OTACIBHBIX TEM JIUCIUIUTHHEBL. [Ipn
HEOOXOJUMOCTH CTYICHTY MPEAOCTaBISETCS JOMOJHUTEIHHOE BpeMsl Ui MOJATOTOBKM OTBETa Ha
3a4eTe WM dK3aMeHe.

Jlis ocyIiecTBICHHs] TPOIEAYp TEKYIIEro KOHTPOJS YCIEBAeMOCTH U MPOMEXKYTOUHOU
aTTecTaiid OOYyYaloNUXCsS CO3JAI0TCS, NMPH HEOOXOTUMOCTH, (OHIBI OICHOYHBIX CPEJICTB,
aJanTUPOBAHHBIE JJIS JTUI] C OTPAHMYEHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIIOIINE OLICHUTH
JIOCTIIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BaTEIbHOW IMPOTrpaMMe pe3yJIbTaToOB
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o0ydeHHs U YpPOBEHb CPOPMHUPOBAHHOCTU BCEX KOMIIETEHIMH, 3asBIECHHBIX B 00pa3oBaTEIbHOMN
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucThKa MaTepUAIbHO-TEXHUYECKOTO 00ECIeYCHHS TUCIUTUITMHBI COCTABISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuaabHO-TEXHHUYECKOE O0ecTieueHre AUCIHUILTUHBI MPU 00yYEeHUU C MCIOJIb30BaHUEM
TPAAULIUOHHBIX TEXHOJIOTHI O6y‘IeHI/I$I.
HanmeHoBaHMe YU4eOHBIX ayIUTOPHI,
JadopaTopuii, MACTEPCKUX, OMOJIHUOTEK,
CIIOPT3aJ10B, MIOMENIeHHI 1151 XPaHeHUsI H

NPO(UIAKTHYECKOT0 00CTy:KUBAHUSA
Y4e0HOro 000py10BAHMS U T.II.

119071, r. Mocksa, Jlonckas yauua, 1oM 39, crpoenue 4

OcHalIeHHOCTh YUeOHBIX ayANTOPHIi, TadopaTopHii,
MAacTepPCKUX, OM0JIMO0TEK, CHOPTUBHBIX 32J10B, OMeIleHHii
JUUTSI XpaHEeHHUs M MPOPUIAKTHIECKOT0 00CTYKUBAHUS
Y4€0HOro 000py10BAHMA H T.II.

ayJUTOPHUH IIsl IPOBEACHUS 3aHATUH KOMILJIEKT yueOHoU mebeny,

JICKLIMOHHOTO THUIIa TEXHUYECKUE CPEICTBA O0YUEHHUS, CIIy KaINe JUIs
npecTaBiIeHus y1eOHOH nHPOopMaul OONBIION
ayJIUTOPUU:

— HOYTOYK;

— TIPOEKTOp,

—  9KpaH,

— MapKCpHas JOoCKa

ayJUTOPHUH JJIsl IPOBEICHUS 3aHATHUIH KOMILIEKT y4eOHoU Mebenu,

CEMHHAPCKOTO THIIA, TPYMIOBBIX U TEXHUYECKUE CPEJCTBA O0YUCHHUS, CITy>KaIINE JIIS

WHAWBUAYAIbHBIX KOHCYJIBTALUH, npeAcTaBiIeHus yueOHoi nHpopMauy 60IbLIION

TEKYILIEr0 KOHTPOJIS ¥ IPOMEKYTOUHON ayIUTOpPUU:

arrecrauuu — HOYTOYK,

— IPOEKTOD,

— MapKepHas JOCKa,

— HaOOpPBI JEMOHCTPAIIMOHHOTO 000PYI0BaHUS U YU4eOHO-
HaIISIHBIX TOCOOWH, 00eCIIeunBarOIIUX TEMAaTHIECKUE
WJUTIOCTPAIINH, COOTBETCTBYIONINE pabodel mporpaMmme

JTUCLUTIIINHEL.
ayIUTOPUHU ISl IPOBEACHUS KOMIUIEKT y4eOHOH MebenH,
J1a00paTOPHBIX 3aHITHM, TPYIIOBBIX U TEXHHYECKUE CPEICTBA O0YUCHHUS, CIIyXKallue JJIs
WHIUBUYAJIbHBIX KOHCYJIbTAIINI MpeJICTaBIeHUs yueOHO# nH(popMaIuu 00JIbIION
ayAUTOPUHU:

- skpaH nepenocHoi ClassicSolutionLibra 180x180, -
npoexktop BenQMXS511 9H.J3R77.33

KOMIIBIOTEpHAsI TEXHHKA, 16 epCOHATbHBIX KOMITBIOTEPOB,
nojKIoueHue K cetn «MHTepHeT

119071, 2. Mockea, Manwtit Kanyxcckuii nepeyiok, 0om 2, cmpoenue 6

YUTATBHBIN 321 OMOINOTEKH: KOMITBIOTEPHAs TEXHHKA;

HOJKIIOUeHHE K ceTh «HTepHeT»

TexHonornueckoe  obecredeHHWe  peanu3aluy  OpOrpaMMbl  OCYIIECTBISETCS €
UCTOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MH(OPMAalMOHHO-00pa3oBaTeNbHON  cpelbl
YHUBEPCUTETA.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

00pabOTKH TaHHBIX

A H Kocwirnna

KoanuectBo
Ne Loy, Tox Anpec caiita 9bC IK3EMILISAPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT U3JaHUsA WJIH JIEKTPOHHOTO pecypca oub.MoTeKe
 1p.) YHuBepcuTeTa
10.1 OcHoBHas nuTEpaTypa, B TOM YUCIE JIEKTPOHHbIE N3TaHNS
Hocos T'A., Oailﬁggagﬁc;f;ﬁ?o];ﬁﬂ M., BUHOM, https://e.Ianbookécom/book/20594
! Adrreiin B.I', TEXHOIIOTHH: B 2-X KHHrax ¥ueonux Ha6o? aropus 2014 httpS://e.IanbOOk._C0m/bOOk/20594 5
3axapoB M.K. u ap. 3HaHuH, 1758 c. 9
5 Edppemos, T 1. MoeTupoBaHHEe XUMUKO- VaeGHiK Mocksa : THOPA- 2021 https://znanlum.c_om/catalog/docu
TEXHOJIOTHUECKUX MPOIECCOB M ment?id=371094
MeToap! KHOSPHETHKH B
3 Kadapor B.B XUMHUH U XUMHYECKON VueOHuk M., Xumust 1985 98
TEXHOJIOTHH
ITpumeps! 1 331244 O Kypcy
4 Camoitios H. A. MaremaTH4eckoe VI Cankrt-IlerepOypr : 2022 https://e.lanbook.com/book/21327
MOJICITUPOBAHNE XUMHKO- Jlanp 2
TEXHOJIOTHYECKHX MPOoIeccoB”
MonaenupoBaHue XUMHKO-
TEXHOJIOTHYECKHX IPOLIECCOB. ) ) )
5 T. H. 'apT™aH, TTpHHIIATS! NpHMeHeHHs VI Cankrt-IlerepOypr : 2020 https://e.lanbook.com/book/12690
. B. Kimymun - Jlanp 5
MaKETOB KOMIIBIOTEPHOI
MaTEeMaTHKH
6 E. P. Anekcees, O. Beenenne B Octave s Kunira M.: ALT Linux 2012 https://www.altlinux.org/Images/0
B. YecHokoBa WH)KCHEPOB U MATEMAaTHKOB /07/OctaveBook.pdf
10.2 lonomHUTENBHAS TUTEPATypa, B TOM YHCIIE SJIEKTPOHHbBIE U3AaHUS
MeTtoapl MaTeMaTH4YECKOM YyeOHOE M.: MI'VIT 2010 5
1 Yepnoycosa, H. B. | 00paboTku pe3ynbTaToB nocodue
JKCIIEPUMEHTATBHBIX JaHHBIX
2 CeBoctbsHOB [LA. MaremaTuieckne MeTo bl YueOHuK M: MI'TY 1m. 2004 200



https://e.lanbook.com/book/205946
https://e.lanbook.com/book/205946
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OO01mas xuMu4deckas
3 Xapnammi, X. D, TEXHOJIOTHS. MeTOI0I0THs VeaeBk Cankt-ITetepOypr : 2022 https://e.lanbook.com/book/21326
MIPOEKTUPOBAHUS XUMHUKO- Jlanp 9
TEXHOJIOTHUYECKHX MPOLECCOB
Beckos B.C. O011as XuMu4deckas M.: HKI], 2005 . 1
4 TOXHOIOMS VYueOHHUK «AKATCMKHHID 2006 https://booksee.org/book/770588 4
EJL ®enotosa WHdopMaImoHHbIe VYuebHoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
5 o ’ TEXHOJIOTHH B HAyKE H nocobue : UTHOPA-M ment?id=377512
A.A. ®enotos
o0Opa3oBaHHA
10.3 MeToanueckre Matepraisl (YKa3aHUs, peKOMEHIANY TI0 OCBOSHUIO AUCHUIUIAHEL aBTOpoB PI'Y mm. A. H. Koceirnaa)
1 Ego;;m; 2/2[11]::[6 Ep:;cTTI/II/IIi(;/M. Teopus u v M.: ®FEOY BO 20
poAmHa £.5- P «PT'Y um. A H. 2021
HKCIIEPUMEHTAIBHBIX
N Koceirunay
WCCIIeIOBAHUH.
Tropun ML.IL., Teopus 1 mpakTHKa vl M.: ®I'bOY BO 20
2 Bboponuna E.C. AKCIEPUMEHTA. «PTY um. A.H. 2021
Koceirunay
EIOpI/IH Ml]::[,c T;,opnﬂ Y TIPaKTHKa \774 M.: ®IEOY BO 20
3 opoauna E.C. IKCTIEPUMEHTABHBIX «PTY uvt. AL 2002
uccienoBanuid. [Ipaktukym.
Koceirunay
Yacrs 11
Pazpabotka moxeneit
A. C. benoycos, B. Meroanueckue .
4 1. Kypis TerI000MeHa B MMPOTOYHBIX yKasaHms M..MI'VAT 2016 20
TEXHOJIOTHUECKUX alaparax
B. B. lBanos, A. MojaenupoBaHue ¢ TOMOUIBIO ICKTDOHHOE
5 B. ®upcos, A. H. MATLAB [3neKTpoHHBIH P M..MI'YAT 2016 20
yaeOHoe ocoOue
HoBukos pecypc]
O0paboTka JaHHBIX MeToecKe M.: ®I'BOY BO
6 benoycos A.C. JKCTIIEPUMEHTOB A «PI'Y mm. A.H. 2021 20
yKa3aHus
TEXHOJIOTHUYECKHX MPOIECCOB KocbirnHay,
[locTpoenue craTuCTHUECKON MeTomueckie M: MTTY mint. 5,
7 Benoycos A.C. MOJEIHU MPoLecca METOI0M 2011
YKa3aHUs A.H.Koceiruna Ha kadenpe 6
PErpecCHOHHOTO aHaAIU3a.
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11. AH®OPMAIIMOHHOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA

11.1 Pecypchl 251eKTpOHHON OMOIMOTEKH, MH()OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI U
npodeccuoHanbHbie 0a3bl TaHHBIX:

Ne i

DJIeKTPOHHbIE yueOHbIe U31aHHUs, YTeKTPOHHbIEe 00pa30BaTe/IbHbIE Pecypehbl

1.

«Znanium.com» Hay4HO-U3JaTeIbCKOro HeHTpa «Mudpa-M»
http://znanium.com/

Onexrponnsie u3ganusa «PI'Y um. A.H. Kocsirnna» na mnardgopme 3bC «Znanium.com»
http://znanium.com/

«IBC IOPANUT»wWww.biblio-online.ru

O mpenocraBieHuy 10CcTyna K nHGopManmoHHo-aHanutudeckoi cucteme SCIENCE
INDEX (BKJIFOYCHHOTO B HayuHbIH HHPOpMaIMOoHHBIH pecypc elibrary.ru)
https://www.elibrary.ru/

OBC «JIampy» http://www.e.lanbook.com/

00O «HanmonanbHas anektponHas oudnuoreka» (HOB) http://H36.pd/
Jorosop Ne 101/HO5/0486 — mot 21.09.2018 T.

Hayunas snexrponnast 6udaunoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensuonnoe cornamenue Ne 8076 ot 20.02.2013 r.

HDUKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r

IIpodeccuonaibubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

«Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.

Scopus http://www. Scopus.com/
Cyo6munien3znonnsii JloroBop Ne Scopus /917 ot 09.01.2018 r.

«SpringerNature»
http://www.springernature.com/gp/librarians

[Tnatdopma Springer Link: https://rd.springer.com/

[Tnatdopma Nature: https://www.nature.com/

bazanannbix Springer Materials: http://materials.springer.com/
bazamanneix Springer Protocols: http://www.springerprotocols.com/
Basa nanaeix zbMath: https://zbmath.org/

baza nansabix Nano: http://nano.nature.com/

Cyb6aunen3uonnsiii goropopNe Springer/41 ot 25 nexabps 2017 r.

http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JJIEKTPOHHBIX ITyOIMKAIMi HAYYHBIX CTAaTeH IO
(du3nKke, MaTeMaTHKe, THPOpPMaTHKE

http://www.garant.ru/ - CnpaBouno-nipaBoBasi cucrtema (CIIC)«[apanT», KOMIUIEKCHAs paBoOBast

oAAep:KKa MoJib3oBaTeiel o 3akoHonaTenbcTBy Poccuiickoi @epepanuu

http://www.gks.ru/wps/wcm/connect/rosstat main/rosstat/ru/statistics/databases/ -6a3p1 jaHHBIX Ha

Ennnom MuatepueT-noprane Poccrara



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2 Tlepedens MpOrpaMMHOTO 00ECTICUCHHS

PexBU3UTHI MOATBEPHKAAIONIETO

Neni/m | IIporpaMmmHoe obecieueHune
J0KyMeHTa/CB000IHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CorelDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u ap.)
11. SolidWorks KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-DA-44-19 or 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnbT-DUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-UHBecT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Iporpamma asist noarotoBku TectoB Indigo KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
21. Huanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-DA-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24, Mathcad Education - University Edition Subscription KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
25. CoreIDRAW Graphics Suite 2021 Education License KOHTpakT Ne 60-DA-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xontpakt Ne 60-DA-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with koHTpakT Ne 60-DA-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | kontpakr Ne 60-DA-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CB0060IHO pacnpocTpaHseMoe
31. ScilabCeCILL (cBobomHnas, copmectumas ¢ GNU GPL | CBoOomHO pacmpocTpaHsieMoe

v2)
32. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHsIeMoe
33. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHsIeMoe
34. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHsIeMoe
35. Helyx-OS GNU General Public License CB0060/IHO pacnpocTpaHseMoe
36. OpenFoam v.4.0 GNU General Public License CB000OIHO pacnpocTpaHseMoe
37. DraftSight 2018 SP3 ABroHoMHas OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

JIMLEH3HS
38. GNU Octave GNU General Public License CB000OIHO pacnpocTpaHseMoe
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JIMCT YYETA OBHOBJIEHU PABOYEI MPOr'PAMMBbI YYEBHOM
JTUCHUIINHBI

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




