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1. OBIIUE CBEJAEHUSA

YyeOHass gucnuminHa «MoJenupoBaHHEe XUMHUKO-TEXHOJOTHYECKUX TMPOIIECCOB» H3ydaeTcsi B
CelbMOM CEMEeCTpe.
KypcoBas pabota/KypcoBoii MpoeKT — He peaycMoTpeH( a)

1.1. ®opma npOMEKYTOYHOMN aTTECTALMU: IK3aMEH
1.2.  Mecro yuebHOU quctuiuinHbl B cTpyktype OITOII

VYuebnas aucuuiuiiHa «MoJenupoBaHHe XMMUKO-TEXHOJIOTHYECKUX IPOLECCOB) OTHOCHTCSA K
00513aTeNIbHON YaCTH MPOrPaMMBI.
OCHOBOI 11 OCBOCHMS IMCLHUIUIMHBI SIBISIOTCS Pe3yJbTaThl OOyYeHHUs IO TMPEALIeCTBYIOIIUM
JUCLMILIMHAM, IPAKTUKAM:

- MarteMaTuKa;

— WNudopmanroHHbie 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUHU B IPO(eCCHOHANTBHOM
JESITENIBHOCTH;

- IIponeccel 1 anmapaTsl XUMAYECKON TEXHOJIOTUH
Pe3ynbraThl 00y4eHus Mo yueOHOW AUCHUIUINHE, UCTIOIB3YIOTCS IIPU MPOXOXKACHUS MPAKTHK.
PesynbraThl OCBOEHHMsS Y4eOHOW MUCIMIUIMHBI B JalbHEHIIeM OyIyT WCHOJIb30BaHbI NpU
BBITOJIHEHUH BBITYCKHOW KBaJTHU(PHUKAIIMOHHON paboTHI.

2. IEJH U INIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS IO
TUCIUATLIAHE

ensiMu  w3y4YeHHUs AUCHUIUIMHBI «MoJenupoBaHie XHMHKO-TEXHOJIOTHUECKUX IPOLIECCOBY
SIBIISTFOTCSL:

— O03HAKOMJICHHE C OCHOBHBIMH METOJaMU MOJACIUPOBAHUS ISl WCCICJOBAHUNA H
pa3paboTOK B XMMHYECKON TEXHOJOTHH; U3yUEHHUE MOHSATUI O B3aUMOCBSI3SX MPOIECCOB, BIUSHUS
BO3MYIICHUN W YIPABICHUN HA Pe3yJbTaT MPOIECCOB; O3HAKOMIIEHHUE C METOJAMHU MOCTPOCHHUS
BEPOSITHOCTHBIX MOJIEJICH JUISl HCCTIEOBAHUN B XUMHUYECKON TEXHOJIOTHH;, H3yUYE€HUE ONTUMATBHOTO
TUTAHUPOBAHMS SKCIIEPUMEHTOB, OCHOB THUIIOBBIX MOJENICH CTPYKTYphl MOTOKOB M MPHUHIIUIIOB UX
MIPUMEHEHUS B XUMHUYECKON TEXHOJIOTUU;

— (hopMUpOBaHHE HKCIIEPUMEHTATHHO-aHAIUTUYECKOTO MOAX0/Ia K MCCICIOBAHUIM H
pa3paboTKkaM B XMMHUYECKOW TEXHOJOTWH, METOJUKE ONTHUMH3AIUU MPH pa3pabOTKe ammapaTos;
u3ydeHre O0a30BBIX MPHUHIMIIOB WH(GOPMAIMOHHBIX TEXHOJOTHA B O0JACTH XUMHUYECKUX
TEXHOJIOTHii;

— (dbopMupoBanre y o0ydaromuxcsi KOMIETEHIINH, YCTaHOBICHHBIX 00pa30BaTeIbHOM

nporpammoii B coorBerctBuu ¢ ®I'OC BO 1o gaHHOM TUCUHUILIIUHE;
PesynpTarom 00ydeHus mo yaeOHOW TUCIUTUIMHE SBIISETCS OBJIA/IEHUE 00yJalOIIUMUCS 3HAHUSMH,
YMEHHSIMH, HABBIKAMH M OIBITOM JIEATEIHHOCTH, XapaKTEPU3YIOUIMMH Ipoiecc (GOpMUPOBAHUS
KOMITIETEHIIM ¥ 00ECTIeUNBAIOIIUMHU JOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS y4eOHOM
JTUCIUTLTAHBL.



2.1.

q)opMpreMHe KOMIICTCHIIMHN, MTHAUKATOPBI JOCTHIKCHUA KOMHGTCHHHﬁ,

COOTHECEHHBIE € IUIAHUPYEMBIMU PE3yJIbTaTaMU 00y4YEeHHMsI 110 AUCLMUILINHE!

Kox n HauMeHOBaHne
KOMIIeTEeHIIUH

Kox u HauMeHOBaHHe
HHANKATOpPA
JTOCTHKEHHS KOMIIETeHIINH

IInanupyemble pe3yJIbTaThl 00y4eHUs!
10 JMCHHUILINHE

VK-2. Cnocoben
OTPENETATh KPYyT 33724 B
pamMKax ImoCTaBJICHHON
LIEJTA U BBIOUPATH
OIITHUMAaJIbHBIE CIIOCOOBI
WX PEICHUs, UCXOJIS U3
NEHCTBYIOIINX TPABOBBIX
HOPM, HMEIOIIUXCS
PEeCypCcoOB U OrpaHUYCHUH

N-YK-2.2 Onenka pemieHus
MTOCTaBJICHHBIX 3a7a4 B 30HE
CBOCH OTBETCTBCHHOCTH B
COOTBETCTBHH C
3aIIaHUPOBAHHBIMHU
pe3ynbTaTaMu KOHTPOJIS,
KOPPEKTHPOBKa CIIOCOO0B
pelnieHust TpoQPecCuOHATEHBIX
3a/1ay.

NJ-YK-2.3 Onpenenenue
HMMEIOIIUXCSL PECYPCOB U
OTpaHUYCHUM, TEHCTBYIOLIUX
MPaBOBBIX HOPM B paMKax
[IOCTaBJIEHHBIX 3a1a4

— CnocobeH aHanu3upoBaTh
BO3MO>KHOCTB TTOJIICPIKAHUS periiaMeHTa
nporecca Mpu BO3MYIICHHSX;

— Omnpenenser UMeroMuecs: pecypes! 1
OrpaHUYCHHS B PaMKaX MOCTaBICHHON
331241 TPH ONITHMH3ALUH TPOLIECCOB;

— Hmeer npencrasieHue o BEIOOpE U
UCIIOJIb30BAaHUHU TOYEK KOHTPOJIS B CXEMe
XUMHKO-TE€XHOJIOTHYECKOH YCTAaHOBKH.

OIIK-4. Criocoben
o0ecreunBaTh
MPOBEJICHNE
TEXHOJOTHUECKOTO
poriecca, UCIoIb30BaTh
TEXHHYECKUE CPEICTBA
JUTSL KOHTPOJIS
napaMeTpoB
TEXHOJOTHYECKOTO
Mpoliecca, CBONCTB ChIPbhA
Y TOTOBOH MPOJTYKITUH,
OCYIIIECTBIATh H3MECHEHUE
napaMeTpoB
TEXHOJOTHUECKOTO
mporiecca Mpu U3MEHEHUN
CBOWCTB CBIPbsI

N-OIIK-4.5. Ilpumenenue
METOJIOB MOJIEIHPOBAHUS
XHUMHKO-TEXHOJIOTHIECKUX
IIPOLIECCOB U MMPOU3BOJCTB.

— TlonumaeT ocobeHHOCTH PadOTHI
HETPEPHIBHBIX allapaToB XUMHYECKON
TEXHOJIOTHH, CIOCOOCH aHATU3UPOBATh UX
YIPaBJIsIEMOCTh HA OCHOBE METOJa
MOJEITUPOBAHUS;

— Cnocob6en 00padaTeiBaTh PyHKIUN
OTKJIMKA 110 JAHHBIM 3KCIIEPUMEHTOB
MaKpOTUAPOJUHAMUKH;.

— MokeT olleHuBaTh BIUSIHUE U3MEHEHUS
CBOHCTB CBIPbsI Ha MTaPaMETPhI
TEXHOJIOTHYECKOTO IIpoLecca.

OIIK-6. Criocoben
MOHUMATh TPUHIIATIBI
paboThI COBPEMEHHBIX
HH(POPMAITUOHHBIX
TEXHOJIOTHH U
HCIIONIb30BaTh UX IJISI
pernieHus 3a1a4
pohecCHOHATBHON
JIEATEILHOCTH.

N/-OIIK-6.2. Anamn3 6a30BBIX
MPUHIIATIOB HH()OPMAIMOHHBIX
TEXHOJOTHIA JUIS PeIICHUS
AKTyaJIbHBIX 33/1a4 B 00JIACTH
XUMUYECKUX TEXHOJOTHH.

NJ-OIIK-6.3. Ilpumenenue
MPUKIATHOTO MPOTPaMMHOTO
obecrniedeHus s pa3paboTKU U
o opMIICHUST TEXHUYECKOH
JIOKYMEHTAIIUH.

— Ilonumaet 6a30BbIC MPUHIIMITEI PAOOTHI
COBpPEMEHHBIX WH(OPMAITUOHHBIX
TCXHOJIOTHH;

— Hcnonb3yeT coBpeMeHHYO
BBIUUCJIUTENbHYIO TEXHUKY U
CHeMaIM3UPOBAHHOE MPOrPaMMHOE
obecneyeHue Jjisl aHanau3a u 06paboTKu
3KCMEPUMEHTAJIbHBIX JTAHHBIX U
MOJIETIMPOBAHNSI TEXHOJIOTUIECKUX
NPOLIECCOB U amnMapaToB

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJINHBI

OO6w1ast TpyA0EMKOCTh Y4eOHON AMCUUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

no oyHou ¢hopme obyuenus — 4

3.e. 128 yac.




3.1. Crpykrypa yueOHON AUCIUIUIMHBI 1711 00YUaIOIMUXCA 110 BUJIaM 3aHATUN (O4HAas

dbopma 00yueHUSN)

CTpyKTYypa ¥ 00beM THCHUATLTHHBI

KonTakTHas aynuTopHasi padora,

CamocrosTesqbHasi padoTa
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3.2.  Crpykrypa yueOHON NUCHUIIIMHBI JUIsl 00y4aroluXcs M0 pa3AesiaM U TeMaM JUCLHUILIMHEL: (04Has popma oOyueHuns)
Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
Pe3syJILTATBI - Busbl 1 popMBI KOHTPOJIBHBIX
OCBOEHHS: © N B g MepONpUsITHI, 06ecneqy\l’Bammne o
KOZI(bI) HanmeHnoBanue paszejioB, TeM; @ g o 2o g oA = COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) dopma(br) NpoOMeKyTOUHO# aTTeCTALIMH g § ?: IS § g = § yCIIeBaeMOCTH;
KoMITeTeHIHu (i) 1 =) = g § § =S € a4 ()OPMBI IPOMEKYTOUHOT0 KOHTPOJISI
MHIHKATOPOB g 2 g S5 Z2 | g8 ycneBaeMoCTH
JOCTHIKEHHUSI ) = S S 2 3 = ']
KOMIETeHIHi S B S s Sia Y
IsaTelii cemecTp
VK-2: Pasnes 1. BepoATHOCTHBINH IOAX0 K MOACTHPOBAHUIO X X X X
Hj-YK-2.2 Tema 1.1 2 X @DopMBbI TEKYIIETO0 KOHTPOJIS
OIlIK-4: MaremMaTuyeckoe MOJCIUPOBAHUE o pazzeny I:
HJI-OlIK-4.5 XUMHKOTeXHONorndeckux nporeccos (XTII) |.BBIIONIHEHUE  MHAMBUAYAJIbHBIX  Ha
OIIK-6: Tema 1.2 2 na0opaTopHBIX padoTax 3aJAaHHM.
HJI-OIIK-6.2 ®ynkuus ogHoM nepeMenHol. Beibop Buna u 2. 3amura 1a00paTOPHBIX paboT.
HJ[-OIIK-6.3 Ompe/esieHHE MapaMeTpOB IMIMPUUCCKON 3aBUCUMOCTH.
[TpuMep MOHOTOHHOM 3aBUCUMOCTH
Tema 1.3 2 X
Br10op BuIa u onpeneneHue napaMeTpoB HEMOHOTOHHOM
3aBHCHMOCTH
Tewma 1.4. 2 X
@DyHKIMU MHOTHX NepeMEHHBIX. MHOXKECTBEHHAs PErPECCHs]
Tema 1.5 2
[Inanuposanue sxcnepumenTta. [loaHbli hakTOpHBIH
sKcnepuMeHT. [InanupoBanue BTOpOro mopsaxa.
JlaGoparopHoe 3ansitue Ne 1.1 4 X
OcBoeHre MaTeMaTHIECKUX ITaKeTOB Ut 00paboTku nanHex Octave.
Fpa(bnqecxoe OTOGpa)KeHI/IG MaTEMAaTHICCKUX 3aBUCHMOCTEH
JlaGoparopHoe 3ansitue Ne 1.2 6 X
O6paboTka pe3yabTaToB SKCHEpUMEHTa. MeTo I HAMMEHBIINX
KBaJIpaToB.
VK-2: Pazpea I1. MaTemaTn4yeckoe MoaeJJMpPOBaHUe X X X X 5 @DopMBI TEKYLIETO KOHTPOJIS
HJ[-VK-2.2 THAPOAMHAMUYECKOH CTPYKTYPbI 0iHO()a3HBIX OTOKOB o pazgemny II:
OIlIK-4: Tema 2.1 2 X




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
Pe3syJILTATBI - Busbl 1 popMBI KOHTPOJIBHBIX
OCBOEHHS: © N B g MepONpUsITHI, 06ecneqy\l’Bammne o
KOZI(bI) HanmeHnoBanue pasziejioB, TeM; @ g o 2o g oA = COBOKYINHOCTH TEKYIIMH KOHTPOJIb
¢opmupyemoii(bIx) ¢opma(bl) IPOMEKYTOUYHOI aTTeCTAIINU g g g &3 g E = 2 yCIIeBaeMOCTH;
KoMITeTeHIHH (i) 1 =) E g S3 E § g :; ()OPMBI IPOMEKYTOUHOT0 KOHTPOJISI
MH/MKATOPOB g 25 S5 22 | 28 yCIeBaeMOCTH
AOCTHIKEHUS 3 2 = S S == ==
KOMIIETEHLHi = R & S R ala O A
HJ[-OIIK-4.5 Bpems npeObIBaHus 3IEMEHTOB IOTOKA KaK CiIydaiiHas 1 .BBINIOJTHEHNE HHANBUAYAIBHBIX 3aJaHUM.
OIlIK-6: BennuuHa. Pacripenenenus BpeMeHr NpeObIBaHUS 3JIEMCHTOB Ha JIaDOpaTOPHEIX paboTax
Hjj-OlIK-6.2 MOTOKA. 2. 3ammra J1abopaTopHBIX padoT.
HJ-OIIK-6.3 Tema 2.2 4 X
WuTerpanbhas u quddepeHnmanbias GyHKIUE pacpeIeIcHus
BpEMEHH MPEeObIBAHUS HIIEMEHTOB MTOTOKA. THUITOBBIC MOJIEIH
CTPYKTYpPBI TOTOKOB
JlaGoparopHoe 3anstue Ne 2.1 6 X
HccnenoBanre ruipoiMHaMUKA HacaI0uHOTO abcopbepa
VK-2: Pazpnen III. MaTemaTudeckoe MOieTUPOBAHME X X X X 4 DopMBbI TEKYIIETO0 KOHTPOJIS
Hi-VK-2.2 TEMJI000MEHHBIX MPOIECCOB no pazaeny III:
OIIK-4: Tema 3.1 2 X 1 .BBINONHEHNE UHAUBUAYATIBHBIX 3aJaHUM.
HJ-OIIK-4.5 OCHOBBI TEITIOBOTO pacyeTa. MaTeMaTH4ecKue MOIEIU Ha JIaDOpaTOpHEIX paboTax
OIIK-6: TEII000OMEHHUKOB. 2. 3ammra J1abopaTopHBIX PadoT.
HJI-OIIK-6.2 Tema 3.2 2
HJ[-OIIK-6.3 OnTUMaIbHOE TPOSKTUPOBAHUE TEIIOOOMEHHOTO arapara.
[TocTanoBka 3a1a4 ONTUMAIBLHOTO NPOEKTUPOBAHMUSL.
AJTOpUTM pacueTa KpUTepus ONTUMU3ALNUN
Tema 3.3 2
Mo tenupoBaHre TPOTHBOTOYHOTO TEINIOOOMEHHHKA
JlaGoparopHoe 3ansitue Ne 3.1 6 X
MoienupoBaHue TEIIOOOMEHHBIX aNapaToB B CTAIIMOHAPHOM
pexKUME.
Paznen IV. MaTeMaTn4eckoe MoieTHpPOBaHNe KHHETHKH 5
XHMHYECKHX pPeakIuii
Tema 4.1 2




Ilnanupyemsie Buasb! yue6Hoii padoThI
(KOHTpoOJIMpYyeMbIe) KonrakTHas padora
Pe3syJILTATBI - Busbl 1 popMBI KOHTPOJIBHBIX
OCBOEHHS: © N B g MepONpUsITHI, 06ecneqy\l’Bammne o
KOZI(bI) HanmeHnoBanue pasziejioB, TeM; @ g o 2o g oA = COBOKYINHOCTH TEKYIIMH KOHTPOJIb
dhopmupyemoii(bIx) (hopma(b1) NpoMekyTOUHOI aTTecTaAMH g g g IS g2 E 2 yCIIeBaeMOCTH;
KoMITeTeHIHH (i) 1 =) E g S3 E § g :; ()OPMBI IPOMEKYTOUHOT0 KOHTPOJISI
MHIHERIODOE g 25 §” 3 22 Ss yCIeBaeMoCTH
JOCTHKEHHUS b} = S S =T 'S
KOMIIETeH Ui = R & S R ala O A
OCHOBHBIC MOHATHS XUMUYECKON KHUHETHKHU.
Tema 4.2 2
Mertoabl ynpoieHus MaTeMaTudeckoil Mmoaenu KuneTuku X TI1
Tema 4.3 2
[Ipumeps! MosienupoBanus KMHETUKU peakunid XTI
JlaGoparopHoe 3anstue Ne 4.1 10
MopenupoBaHie KHHETUKA XUMHUYECKUX PEaKLIUi
VK-2: Pa3znen V. MaTemaTtudeckoe MOJeTUPOBAHNE 5 1 .BBINONTHEHNE UHAUBUAYATIBHBIX 3aJaHUM.
HJ[-VK-2.2 MacCcO00OMEeHHBIX NPOLECcCOB Ha 1abopaTopHBIX padoTax
HJ-VK-2.3 Tema 5.1 brnouHbIi NPUHLKIT TOCTPOEHUST MOIETCH 2 2. 3ammra J1abopaTopHBIX padoT.
OIIK-4: Macconepeaun
HJI-OlIK-4.5 Tema 5.2 OO11ast XapaKTEPUCTHKA MATEMATHYECKOTO OMUCAHHSI 4
OIIK-6: MacCco0OMEHHBIX MPOIIECCOB
HJI-OIK-6.2 Tema 5.4 MogenupoBaHue MacCOOOMEHHOIO TIpoLiecca Ha 2
HJI-OIIK-6.3 [PUMEPE MOJIETIUPOBAHUSI IPOLIECCA aICOPOLUU
JlaboparopHas pabota 5.1 UucneHHoe pelieHue 3a1a4 4
ONTUMM3AIUU
DK3aMeH X X X X 32 DK3aMeH
HUTOI'O 3a 7 cemecTp 36 36 56
HUTOI'O 3a Bech mepuon 36 36 56




3.3. Kparkoe conepxanue yueOHON AUCIUTIIUHBI

HaumeHnoBanue pasaesa u

No 1.1, TeMBI TMCIHILIHHEI Copnepixanue pazjiesia (TeMbl)

Pazpen 1 BeposaTHOCTHBII MOAX0A K MOAETHPOBAHUIO

Tema 1.1 Martemartndeckoe OcHoBHbIe MOHATH U onpeaenenus. Knaccupukanus
MOJIETTMPOBAHNE Mmozeneil. Teopust momgoOus u puznUecKoe MOJACTUPOBAHUE.
XUMHKOTEXHOJIOTHYECKUX Matematndeckoe MoaenupoBaHue. Buibl MaTeMaTHUECKUX
npoueccos (XTII) Mozeneil. OcHOBHBIE TPeOOBaHUsI K MPOLECCY MOJACTUPOBAHUSI.

Tema 1.2 @OyHKUMSA 0THOH KoppensiunonHslil 1 perpeccCHOHHbBIN aHanu3. Buabl
nepeMeHHol. Beibop Buma n | koppemnsiunonHoi ces3u. [lapuas koppensuusa. Kosdouunent
OTpeseIeHNE TapaMeTPOB KOppEeNLNU U IpoBepKa ero 3Haunmoctu. Cuiia
SMIUPUIECKON KoppensaunoHHoH cBs3u. [lone koppenauuu. KoppensauronHoe
3aBucHUMOCTH. [Ipumep otHomenue. Monenu XTII B BUJie TMHEHHBIX TOJTUHOMOB.
MOHOTOHHOM 3aBUCUMOCTH Meton HanMeHbIINX KBaapaToB. CrcTeMa HOpMalbHBIX

YpaBHEHUH U €€ pelieHne B MaTpuuHoM Buae. [IpoBepka
3HAYUMOCTH KOA(P(QHUINEHTOB PETPECCHH U aJJeKBAaTHOCTH
MIOJTy4aEMBIX MOJEIEN.

Tema 1.3 Bri0op Buna u onpeneneane | CTaTUCTHYECKHE MOJAECIH B BUIE HETMHEHHBIX TOJIMHOMOB.
MapaMeTpoB HEMOHOTOHHOM | JIOCTOMHCTBA M HENOCTATKH CTATUCTUYECKUX MOZENIEH
3aBHCHMOCTH MTOCTPOEHHBIX HA OCHOBE TaHHBIX MTACCUBHOI'O SKCIIEPHMEHTA.

Tema 1.4 OYHKIIUU MHOTUX Oo6mee Ha3znaueHue. Berancnurenpabie acriektel. MHK.
MIEPEMEHHBIX. OpnHO3HAYHBIN IPOTHO3 U YacTHAs KOPPEIALUL
MHoxecTtBeHHas perpeccust | Ilpenackazannblie 3HaueHUs U ocTaTKU. OcTaTo4Has AUCTIEPCHS

u ko3¢ ¢unreHT aerepMuHauni R-kBagpat.MaTepnperanus
ko3 dumenTa MHOKECTBEHHOH Koppesuu R.
[Ipennonosxxenue nuHeitHocTH. [Ipeanonoxenue
HopManbHOCTU. Orpannyenus. Bei6op uncna nepeMeHHbIX

Tema 1.5 [TImanupoBanue OCHOBHBIE ITOJIO’KEHUS BBIBOAA CUCTEMBI HOPMAIIBHBIX
sKcrepuMenTa. IToHblit ypaBHEHUH, CBOMCTBA CUCTEMBI.

(baKTOPHBI SKCIIEPUMEHT. Hpmvlunnm ONTUMAJIBHOTO IJIAHUPOBAHMSL.
[11aHHIPOBAHKE BTOPOTO CaoiicTBa MaTpHUIIbl IIIAHUPOBAHHOTO 3KCIIEPUMEHTA.
IOPSIJIKA.

Pazpen I | MaTremaTn4yeckoe MogeTHPOBAHNE THAPOAUHAMMYECKOI CTPYKTYPBI 01HO(a3HBIX
TOTOKOB

Tema 2.1 Tema 2.1 DKCIEPUMEHTAILHOE OMPEAEICHUE CTPYKTYPhI TOTOKOB.
Bpems npebObiBanus OKCNIepUMEHTANbHOE U3YUEHHE PACIIPENEICHUS YaCTHUI]
3JIEMEHTOB ITOTOKA KaK MIOTOKAa BO BpeMeHU. VIMIyIbCHBIN M CTyIIEHYaThIi CUTHAJL.
Clly4aiiHasi BeIUYHHA. Tpaccepsl.

Pacnipenenenus Bpemenn
npeObIBaHUS JIEMEHTOB
MIOTOKA.

Tema 2.2 Tema 2.2 Mopenu uaeansHOro BEITeCHEHUS U cMmetnenust. [lorsTue o
WnrerpanpHas u KOHBEKTHBHOW U MOJeKyJsipHOU anddy3un. Monenu
muddepennmanbHas peanbHBIX TIOTOKOB (ogHONapamerpuyeckas Audy3noHHas 1
(GYHKLIUY paciipeneneHus syeeyHas MOJEIH).

BpPEMEHH MTPeOBIBAHUS
3JIEMEHTOB NTOTOKA. THUITOBBIE
MOJIENH
CTPYKTYpPBI IOTOKOB
Pazpen III | MaTtemaTn4yeckoe MogeTHPOBaHNeE TeNJIO00MEHHBIX NPOLECCOB
Tewma 3.1 OcHoBbI TeoBoro pacuera. | OCHOBBI TEMIOBOrO pacueTa. MaremMaTuieckue MoJIenu

MaremaTuyeckue MOACIN
TEIIO0OMEHHUKOB.

TEIIO0OMEHHUKOB.




Tema 3.2 OnTtumansHOE OnrtumansHOe MPOEKTUPOBAHUE TEIULIOOOMEHHOTO armnapara.
MIPOEKTUPOBAHUE OnTuMHU3aLMOHHBIC 334241 U 3Tarbl UX pemenus. O0mas
TEINIOOOMEHHOTO afnmnapara. | MocTaHOBKA 3a/1a4M ONTHMHU3ALUH, KPUTEPUH ONTUMAIEHOCTH,
[TocranoBka 3agaun OTpPaHUYEHHA.. AITOPUTM pacyeTa KpUTEpHUsl ONTUMU3AINH
ONTUMAJIBHOTO
MIPOEKTUPOBAHUS. AJITOPUTM
pacudera KpUTepHs
ONTUMU3ALIIHI

Tema 3.3 MonenupoBanue MogenupoBaHue MPOTUBOTOUYHOTO TETIIO0OOMEHHUKA
MIPOTUBOTOYHOTO
TEII00OMEHHHKA

Pazpean IV | MaremaTndeckoe MoeTHpOBaHNe KHHETHKH XUMHAYECKMX PeaKkuii

Tema 4.1 OCHOBHBIC MTOHATHUS OCHOBHBIC MTOHITHS XUMHYECKOW KMHETUKHU. Kitaccudukarus
XUMHUYECKON KUHETUKH. peakiuii. CKkopocTh XUMHUYECKOH peakuuu. Kunetnueckue

ypaBHeHus. [Ipocteie u cnoxxnble peakiuu. CTeneHb
npeBpaiieHus. CTeneHb MOJHOTHI PEAKIUH.
Crexnomerpuieckue ypaBHeHUs. CTexuoMeTprudeckas
MaTpHIa

Tema 4.2 Metozs! yrpouieHus MeTtoas! yIpoLeHUsl MaTEMaTHYECKOW MOJIENN KUHETUKU
MaTeMaTHYECKOW MOJIEIH XTII. CtexnoMeTpuuecKue JIMHEHHO 3aBUCUMBIE U IMHENHO
kuHeTuku XTII HE3aBHCUMBIE PeaklMH. JInHETHbIE HHBApUAHTHI. DTallbl

UACHTH(PHUKALUN MATEMaTHUECKONH MOAETH KHHETHKH
XUMHUYECKUX PEAKIIHI

Tema 4.3 [Ipumeps! MoenHpoBaHus [Ipumeps! MonenupoBanusa kuHeTukH peakuui XTI

kuHeTuku peakuit XTTI MoennpoBaHue KHHETUKH TOMOT€HHBIX XUMUYECKUX
peakiuii. MoienupoBaHrue KHHETUKHN T€TEPOreHHBIX
XUMHUYECKUX PEAKIIIH

Pazpen V. | MaTremaTn4yeckoe MoJeTHPOBaHHE MaCCOOOMEHHBIX NPOLECCOB

Tema 5.1 Bbrounslii npuHIMI Bbrounslii TpUHIUT MOCTPOEHUS MOJIENENH MaccoNepeayn.
MIOCTPOEHUS MoJieNen CucTeMHBIN OAXO0 B MOJEINPOBAHUN XUMHUKO-
Maccolepeiadn TEXHOJIOTHYECKHX MpoieccoB. MacmTaOHbli nepexo/l.

Tema 5.2 OO1m1as xapaKTepUCTHKA OO1m1as xapakTepuCcTHKa MAaTEMAaTHUECKOTO OMTUCAHUS
MaTeMaTHYEeCKOTro ONHMCaHusl | MaccOOOMEHHBIX IPOLIECCOB. Y paBHEHHS OajaHca Macchl,
MaccoOOMEHHBIX MPOLECCOB | paBHOBECHUS M KMHETHKU PEaKIUH Ha IPUMeEpe

MmateMatudeckoit Moaenu XTI
Tema 5.3 MonenupoBanue MaccooOMeHHBI# mporiecc ancopOuun. MoaenupoBanue

Macco0OMEHHOT0 mporecca
Ha MPUMEPE MOACTUPOBAHHS
nporecca aacoporuu

MaccoOOMEHHOT0O TPOIecca Ha MPUMEPE MOACTUPOBAHHUS
nporecca aacopouu

3.4. Opranuzamus caMOCTOSTEILHON paboThl 00yUaIOIINXCS

CamocrostenbHas paboTa cTyaeHTa — o0s3aTellbHas 4acTh 00pa3oBaTENBHOIO Ipoliecca,
HanpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATEHOMY U JIMYHOCTHOMY CaMOOOpa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JabHEHIIIEro 00pa3oBaTeIbHOTO MapIIpyTa U MPOPEecCHOHATBHON Kapbephbl.

CamocrostenpHas paboTa 00y4aroIuXcs M0 JUCIHUILIMHE OpraHu30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH M paboT, 00eCreunBaIOUIMX YCIEIIHOE OCBOCHUE

JUCHUITIIMHBI.

AynuTopHas caMmOCTOsTeNIbHAas paboTa oO0yyaromuxcs MO AMCUUIUIMHE BBINOIHAETCS Ha
yueOHBIX 3aHATHUAX II0Jl PYKOBOACTBOM IMIPENoJaBaTelii M IO €ro 3aJaHuio. AyIUTOpHas
caMoCTOsITeNIbHas paboTa 00y4aromuXxcs BXOJUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUIAHOM Ha ayJAUTOPHYIO paboTy, U pErJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHI.

BueaynutopHas camocTosiTeNbHas paboTa 00ydaronuxcs — IIaHupyeMast yueOHasi, Hay4Ho-
UCCIIeI0BATeNbCKAs, MpakTHYecKasi paboTa 00yyaromuxcs, BEIIOJIHAEMAasi BO BHEAYAUTOPHOE BPEMs
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0 3aJIaHUIO M TPU METOAUYECKOM PYKOBOJCTBE IPENoAaBatTelis, HO 0€3 ero HemocpeCTBEHHOTO
y4acTHs, paCIMCaHUEM YUEeOHBIX 3aHATHI HE periaMeHTUPYETCS.

BueaynutopHas camocTosTeNbHas paboTa 00yyaromuxcs BKJII0YaeT B ceOst:

- MOJITOTOBKY K JIEKLIUSAM, TaOOPAaTOPHBIM 3aHATUSAM, 3aUETy

— n3y4eHue yaeOHbIX TocoOui;

- U3yYEHHUE pa3/eioB/TeM, HEBBIHOCUMBIX Ha JICKIUH U Ja0OpaTOpHbBIC 3aHATHS
CaMOCTOSITENILHO;

- M3YYCHHE TEOPETUYECKOTO0 M MPAKTUYECKOTO0 MaTepualia Mo PEeKOMEHIOBAHHBIM
HUCTOYHUKAM;

— MOATOTOBKA K BBITIOJIHEHUIO JTA00PAaTOPHBIX pabOT U OTYETOB IO HUM;

— MOATOTOBKA K MHIUBUYaTbHBIM 33JIaHUSIM;

— BBITIOJTHEHHE OTYETOB M0 JIA0OpaTOPHBIM paboTaM.

— MOATOTOBKA K MPOMEKYTOYHON aTTeCTAllMU B TEUCHUE CEMeCTpa.

CamocrostenbHas paboTra 0OydaloOUIMXCsl C y4yacTHeM IpenojaBareiss B (opMme HHOM
KOHTAKTHOM paboThl MpenycMaTpUBaeT TIPYMNIOBYI0 M (MIM) HMHIUBUAYalbHYIO paboTy c
00y4aronuMuUCs ¥ BKIIIOYAET B ce0s:

- MIPOBEACHUE KOHCYIbTAUN TIEepe/l 3a4eTOM 110 HEOOXOAMMOCTH;

- KOHCYJbTAllMM [0 OpPraHU3alldd  CAMOCTOSTEIBHOTO HM3YYCHHMS  OTICIIBHBIX
paszesnos/TeM, 6a30BbIX TOHATHH yUeOHBIX TUCIHUILINH TPOGUIEHOT0/POJCTBEHHOr0 OaKkalaBpuara,
kotopsie hopmupoBaiu OIIK u 1K, B niensix oGecniedeHrs MpeeMCTBEHHOCTH 00pa30BaHusl.

[Tepeuenp pa3nenoB/TeM/, MOTHOCTHIO WJIM YAaCTHYHO OTHECEHHBIX HA CAMOCTOSTEIHHOE
M3y4eHHEe C TOCIECTYIOIIM KOHTPOJIEM:

Buae! u ¢popmel -
HaumenoBanue pasgena KOHTPOJIbHBIX é
/TeMBbl Qucyunaunbl, MepONpHsITHI S
Ne 1. BBIHOCHMbIE HA 3agaHus 1715 CAaMOCTOSITeIbHON PadoThI (Y4YHMTBIBAIOTCS s
CaMOCTOSITEIbLHOE IpH OPOBedeHHH | £
n3yuenne TeKyIIero 2 g
KOHTPOJIs) ==
Pazpen 1 BeposTHOCTHBII MOAX0A K MOAETHPOBAHUIO
Tema 1.1 Martemartndeckoe [IpopaboTka yuebHoro marepuaia (o YCTHOE 5
MOJIEITUPOBaHNE KOHCIIEKTaM, y4eOHON 1 Hay4IHOM cobecenoBaHue
XMMUKOTEXHOJIOTHUYECKH | aurepatype). [lonroroska x 0 pe3ysbTaTaM
x mpoueccos (XTII) n1abopatopHbiM pabotaM. BbilonHeHUE | BBHIIOIHEHHON
OTYETOB 110 1a6OPaTOPHEIM paboTam. | PaboTHL, 3amuTa
nabopaToOpHBIX
pabor
Tema 1.2 OyHKIUSA OTHOM
nepeMeHHol. Bribop
BUAA U
orpenescHue
napameTpoB
SMIUPUIECKON
3aBucUMOcCTH. [Ipumep
MOHOTOHHOM
3aBHCHUMOCTH
Tema 1.3 Bri6op Buna u
orpenencHue
napameTpoB
HEMOHOTOHHOM
3aBUCHUMOCTH
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Tewma 1.4. OyHKINN MHOTHX
MIEPEMEHHBIX.
MHokecTBEHHAS
perpeccus
Tema 1.5 [InanupoBanue
skcnepuMenTa. [lomubrit
(baxTOpHBIH
9KCIEPUMEHT.
[1manupoBanue BTOpOro
MOPSIKA.
Pazpen II | MaremaTH4eckoe MoeIMpOBaHNe THAPOANHAMMYECKOI CTPYKTYPHI 01HO(a3HBIX
TOTOKOB
Tema 2.2 Tema 2.1 [IpopaboTka yuebHoro marepuaia (o YCTHOE
Bpems npebOpiBanus KOHCIIEKTaM, y4eOHON 1 Hay4IHOMH cobecenoBaHue
3JIEMEHTOB MOTOKA Kak | murepatype). [IpopaboTka 0 pe3yJIbTaTaM
cllydyaifHasi BeTUUMHA. JOTIOJTHUTENFHON JTUTEPaTyphI BBITIOJTHEHHOU
Pacnipenenenus [ToaroroBka k nabopaTopHeIM paboTaM. | pabOTHI, 3aIIUTa
BpEMEHH MPeOBIBAHUS BrinonHenune oTueTOB 1O nabopaTopHBIX
3JIEMEHTOB ITOTOKA. nabopaTopHBIM paboTam. pabor
Tema 2.4 Tema 2.2
WnrerpanpHas u
muddepennmanbHas
GyHKIIH
pacnpeaencHus
BpPEMEHH MTPEeOBIBAHUS
3JIEMEHTOB ITOTOKA.
Tunossle Moaenu
CTPYKTYpPBI IOTOKOB
Pazpen III | MaremaTH4eckoe MOAeIMPOBAHME TENJIO00OMEHHBIX ITPOLECCOB
Tema 3.1 OCHOBEI TEIMIJIOBOTO [IpopaboTka yuebHoro marepuaia (o YCTHOE
pacuera. KOHCIIEKTaM, y4eOHON 1 Hay4IHOM cobecenoBaHue
Marematndeckue muteparype). [IpopaboTka 0 pe3yJIbTaTaM
MOJIENH JIOTIOJTHUTENBHON JTUTEPATypPhI BBITIOJIHEHHOM
TEMI000MEHHHUKOB. [ToaroroBka k nabopaTopHeIM paboTaM. | pabOTHI, 3aIIUTa
Tema 3.2 OnrumanbsHOe BrinonHenue oTueTOB 1O nabopaTopHBIX
MIPOEKTHPOBAHHE 1a60paTOPHBIM paboTaM. pabot
TEMI000MEHHOTO
anmapara. [loctanoBka
3aJla4M ONTHMAJIBHOTO
MIPOEKTUPOBAHUS.
Anroput™ pacyera
KpPHUTEPHsl ONTHMHU3ALNH
Paszpesn IV | MaremaTH4eckoe MOieIHPOBAHME KHHETHKH XHMHUYECKUX PeaKkuii
Tema 4.1 OCHOBHBIE TOHATHS [IpopaboTka yuebHoro marepuaia (o YCTHOE
XMMUYECKOM KWHETHKU. | KOHCTeKkTam, yueOHOW 1 Hay4YHOM cobecej0BaHKE
Tema 4.2 MeTop! yIIpoIeHHs mutepatype). [IpopaboTka 0 pe3yJIbTaTaM
MaTeMaTHYECKOM JIOTIOJTHUTENBHON JTUTEPATypPhl BBITTOJIHEHHOM
monenu kuaetukd XTT1 | [Honroroska x mabopaTopHeiM padoTaM. | paOOTHI, 3aIIUTa
BrinonHenue oTueTOB 1O nabopaToOpHBIX
712a00paTOpHBIM paboTam. pabort
Pazpesn V. | MaremaTn4eckoe MoeJTPOBAHHE MACCOOOMEHHBIX ITPOLECCOB
Tema 5.1 Bbrounslii npuHIMI [IpopaboTka yuebHoro marepuaia (o YCTHOE
MIOCTPOEHUS MoJieNen KOHCIIEKTaM, y4eOHON 1 Hay4IHOMH cobecenoBaHue

Maccorepeaaiu

quteparype). [IpopaboTka

10 pe3yJbTaTaM
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Tema 5.2 OOm1as xapakTepucTHKa | AONOJIHUTENBHON JIUTEPATyPhI BBITIOJTHEHHOU
MaTEMaTHYECKOTO [ToaroroBka k nabopaTopHbeIM paboTaM. | pabOTHI, 3aIIUTa
OIIMCaHUs BrinonHnenne oT4€TOB 1O nabopaTopHBIX
MaccoOOMEHHBIX nabopaTopHBIM paboTam. pabor
IIPOLIECCOB

3.5. TlpumeHeHuUe AIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX
TEXHOJIOTUN

[lpu peanuzanuu OporpaMMbl y4eOHOM JUCHUILIUHBI/Y4EeOHOTO MOAYJIS 3IIEKTPOHHOE
o0y4yeHHe U TUCTAHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUN HE TPUMEHSIOTCS.
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4. PE3YJIbTATBI OBYUYEHMUS 11O JUCIUIIJIMHE, KPUTEPUU OHEHKHU YPOBHA C®@OPMHUPOBAHHOCTH
KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHUS

4.1. CooTHeceHue IUIAHUPYEMBIX PE3YyJIbTaTOB 00YUYEHUS C YPOBHAMU C(HPOPMHUPOBAHHOCTH KOMITETEHUUHU ().

Yposuu Hrorosoe Onenka B IMoxa3aTenn ypoBHs ¢()OPMHPOBAHHOCTH
copmMupoBaHHOCTH KOJIN4€eCTBO NATHOAILHOT = > =
o YHHBEPCAIbHOM(-bIX) o01menpogeccHoHaAIbHOMN (-bIX) npogeccuoHaIbLHOM(-bIX)
KOMIIeTeHuu (-if) 0aJ110B cucreme . . .
5 100-62,L1LHOi 110 DE3VILTATAM KoOMIeTeHumnu(-if) KOMIIeTCHIM I KOMIeTeHunu(-it)
pesyant VK-2 OIIK-4
cucreme TeKylleH 1 WJT-YK-2.2 WJT-OTTK-4.5
10 pe3yJibTaTam NPOMEXKYTOYHO# I/II[—YK—Z‘S OMK-6
TeKyuiel u aTrrecTanuu WJI-OTTK-6.2
IlpOMe)KyTO‘lHOﬁ I/II[—OHK—6.3
arTecTanun
BBICOKUH 85—-100 OTJINYHO OO6yuaromuiics: OO6yyaromuiics:

— aHAIU3UPYyET U
CHCTEMATU3NPYET N3YICHHBIN
Marepual C 000CHOBaHUEM
AKTYAJIbHOCTH €r0 UCIIO0JIb30BAHUA
B 00JIACTH XUMHYECKOH
TCXHOJIOI'UH,

— IIPUMCHACT METOAbI aHAJIN3a U
CHUHTE3a NPAKTHUICCKHUX np06neM
XUMHUYECKOMN TCXHOJIOTHUH,

— JEMOHCTPHUPYET CUCTEMHBIN
noaxoJ IMpu UCCICAOBAHUN
XHUMHUKO-TCXHOJOTHYCCKHUX
MIPOLIECCOB;

— IMPaBUJIBHO IIPUMCHACT
TEOPECTUUCCKHE TTOJIOKCHHUSA IIPHU
PEIICHUN TPAKTUYCCKUX 3a1a4
— IMPaBUJIBHO IMIPUMCHACT
TECOPECTUUCCKHE TTOJIOKCHHUA IIPHU
pPCUICHUH 3a/ia4 OIITUMHU3AlluHU
MPOLIECCOB XMMHUYECKOU
TEXHOJIOTHH

— HCYEPIBIBAIOLIE U JIOTHYECKH
CTPOWHO U3NIaraeT yaeOHBIN
MaTepuall 0 MPUMEHEHHIO
METOJIOB MOJIEIUPOBAHUS XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB U
MIPOU3BOJICTB, YMEET CBA3BIBAThH
TEOPHIO C IPAKTUKOM;
— CITOCOOEH MPOBECTH IEIOCTHBIH
aHaJln3 OCHOBHBIX 3aJ1a4
HCCIIETOBAHUS U pa3pabdoToOK B
XUMHYECKOU TEXHOJIOTHH;
— JIaeT pa3BEpHYTEHIE,
npodecCHOHaTBHO TPAMOTHEIC
OTBETHI Ha BOIIPOCHL, B TOM UYHUCIIE,
JIOTIOJIHUTEIbHBIE;
— OpUeHTHpyeTcs B yueOHO u
npodecCHOHATBHOM TuTepaType;
— Ilpumenser
HH(POPMAIMOHHBIE TEXHOJIOTHH
IIpY aHaNn3e U 00paboTKe
JKCIIEPUMEHTAIIBHBIX JAHHBIX U




13

MaTeMaTHIECKHX MOJEIIeNH
HCCIIETyEMBIX MPOLECCOB U
SIBJICHUI.

MHOBBIIIEHHBINA

6584

XOPOILO

OOyuaronuics:

— aHAM3UPYET U
CHUCTEMAaTU3UPYET H3YUCHHBIH
MaTepua

— MPUMEHSET METO/IbI aHAHN3a U
CHHTE3a MPaKTHYECKUX MPoOIeM
XUMHYECKOW TEXHOJIOTHH;

— JIEMOHCTPUPYET CHCTEMHBIH
MOJIXO/I TIPY UCCIICIOBAHUU
XHUMHKO-TEXHOJIOTHYECKUX
MIPOIIECCOB;

— MPaBHIBHO MPUMEHACT
TEOPETUUECKHUE MOJOKESHHUS IPU
pEIICHUH MPaKTHYECKUX 3a]1a4, HO
HCIBITHIBATE 3aTPyIHCHUS B
MPUMEHEHUH HEKOTOPBIX
TEOPETHUUECKUX MOJIOKECHH B
XUMHYECKOW TEXHOJIOTHH;

— TOHMMAEeT MPUHIIMITBI
ONTUMU3ALIUU MTPOLIECCOB
XUMHUYCCKON TEXHOJIOTHH

— OTBET OTPakaeT B IIEJIOM
c(hopMUpPOBaHHBIE, HO BO3MOKHO
coJiepiKallye He3HAUNTEIbHBIC
MpOoOeITbI 3HAHUS.

OOyuaromuics:

— JIOTUYECKU CTPOWHO H3JIaraet
y4eOHBII MaTepual 1no
MIPUMEHEHUIO METOJIOB
MOJICITMPOBAHMSI XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB U
MIPOU3BOJICTB, YMEET CBA3BIBAThH
TEOPHIO C MPAKTUKOM;

— CITOCOOEH MPOBECTH IEIOCTHBIH
aHaJIn3 OCHOBHBIX 3aJ]1a4
HCCIIETOBAHUS U pa3paboToOK B
XUMHYECKOU TEXHOJIOTHH;

— JIaeT rpaMOTHBIE OTBETHI Ha
BOIPOCHI;

— JIOCTaTOYHO XOPOILO
OpPHUCHTHPYETCS B YICOHOH U
npodecCHOHATBHOM THuTepaType;
— Tlpumenser HHPpOPMALIMOHHBIE
TEXHOJIOTUH TIPU aHAJIU3€e U
00paboTKe IKCIIEPHUMEHTAITBHBIX
JIaHHBIX U MaTEeMaTHIECKHUX
MOJIeJIel UCCIIEAYEMBIX MTPOLIECCOB
U ABJICHUI.

— MOXET JOIYCKaTh €INHUYHbIE
HerpyObie OIINOKH;

— OTBET OTpakaeT 3HAHMS Ha
MOBBIIIIEHHOM YPOBHE
TEOPETHUYECKOr0 U MPAKTUUECKOTO
MaTepHaia B o0beMe,
HEOO0XOAMMOM JUTS JalbHeHIei
y4eObl U PEACTOSIIEH pabOTHI O
IpoQHII0 00yUYCHHUS.




14

0a30BBbIi 41 — 64 YZOBIIETBOPUTEILHO O6yuatomuiics: O6yuatomuiics:

— 3HaeT OCHOBHBIE UCTOYHUKH — 3HaeT Ha 6a30BOM YPOBHE

JMUTEPATYPHI 00TaCTH XUMUYECKON | YIEOHBIH MaTepHal o

TEXHOJIOTUH; MIPUMEHEHUIO METOJIOB

— 3HAET METOJIbI AaHATH3a U MOJICITUPOBAHUS XHMHUKO-

CHHTE3a MPAKTUICCKUX TIPOoOIIeM TEXHOJIOTMYECKUX MPOLIECCOB U

XUMHUYECKOU TEXHOIIOTHH; MPOU3BOACTB,;

— JIEMOHCTPUPYET MOHUMaHUE — IUIOXO OPHEHTHpYETCs B

00MIKX IPUHIIUIIOB CHCTEMHOTO y4aeOHO U podeccHoHaIbHON

MOJIX0/1a TIPH MCCIICIOBAHUN JTUTEpaType;

XHMHUKO-TEXHOJIOTUIECKIX — IlpumenseT nHPOPMAIIOHHEIE

MIPOLIECCOB, HO UCIIBITHIBAET TEXHOJIOTHH TIPH aHATIN3E U

TPYJHOCTH B IPUMEHEHUH €ro Ha 00paboTKe HIKCIIEPHUMEHTAITBHBIX

MPaKTHUKE; JTAHHBIX 1 MaTEMaTUIECKUX

— UCTBITHIBACT 3aTPYAHCHHUS B MoJenel uccaegyeMbIX IpoLeccoB

MIPUMEHEHUH HEKOTOPBIX U SIBJICHUH, HO HE CIIOCOOEH

TEOPETUYECKUX ITOJIOKCHUH B pellaTh CIOXKHbIE 331a4l

XUMHUYECKOU TEXHOIIOTHH; — JIOIyCKaeT 3HAYUTEIbHEI

— OTBET OTPAXKACT B LIEJIOM OmoKy;

c(hOpMHPOBaHHBIC KOMITCTCHIIHU — OTBET OTpaKaeT 3HAHUS Ha

Ha 6a30BOM YpOBHE, HO COJIEP)KUT | 0a30BOM ypOBHE TEOPETHYECKOTO H

MHOTO OIINOOK. MPaKTHYECKOTO MaTepuasa B
00BeME, HEOOXOIMMOM IS
JanbHeien yueOsl u
npeacTosiel padboThl IO
IpoQHII0 00yUYCHHUS.

HU3KUI 0-40 HE 3a4TCHO OOyuaronuics:

—  JAEMOHCTpHUPYET @paFMeHTapHBIG SHAaHUA TCOPETUICCKOTO U MPAKTHUYCCKOT0 MaTCpualia 1o
MOACIIMPOBAHUIO XUMUKO-TCXHOJIOTMICCKUX IMTPOLECCOB, JOITYCKACT FPY6LIC OIINOKH Ipu €1ro

H3JI0KCHUHU HA 3aHATHAX U B XOAC HpOMe)KyTO‘IHOI‘/JI aTTcCTalu,

—  HCIBITBIBACT Cepbé3HBIe 3aTPYAHCHHWA B MIPUMCHCHUUN TCOPETUICCKUX MOJIOKEHUI IIpH pCUHICHUHN
MPAKTUICCKUX 3aa4 MOACIUPOBAHUS CTAHAAPTHOTO YPOBHS CIIOXKHOCTH, HE BIIAACECT HCOGXOZ[I/IMBIMI/I

JJI OTOI'0 HaBbIKaMH U HpI/IéMaMI/I;

—  He crocobeH MMPpOaHAIM3UPOBATH B3AMMOCBA3b SKCIICPUMEHTAJIBHBIX U AHAJIMTUYCCKUX 3a4ad IIPU

HCCJIICJOBAHUAX U pa3pa60TI<ax B XMMHYECKOU TCXHOJIOTHUH,
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—  HE BJIaJIeeT MPUHIMIIAMH IPOCTPAHCTBEHHO-BPEMEHHOM OpraHU3alii HHAXNKATOPHOTO METO/IA TIPH
HCCIIETOBAHISIX U Pa3pabOTKe alnaparos;

—  BBINOJHSAET 33JaHuUsl TOJIBKO IO 00pasily U NOJ pyKOBOACTBOM IPENOAaBaTes;

—  OTBET OTpa)kaeT OTCYTCTBHE 3HAHWH Ha 0230BOM YPOBHE TEOPETUIECCKOTO U MPAKTUIECKOTO MaTepraa
B 00beMe, HEOOXOAMMOM JIIsI JalbHEHIIEH yueOBl.

S. OIIEHOYHBIE CPEJCTBA JJIsI TEKYIIEIO KOHTPO.ISI YCIEBAEMOCTHU U TIPOMEXYTOYHOM
ATTECTAIMHU, BKJIIOYASA CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

[Tpu nmpoBeaeHUH KOHTPOJIS CaMOCTOSITEIbHON PabOThl 00YYarOIUXCsl, TEKYIEr0 KOHTPOJIS U MIPOMEKYTOUHOM aTTeCTalluu Mo Y4eOHOW TUCIMILIIMHE
«MoJenupoBaHue XHUMHUKO-TEXHOJOTHUYECKUX IIPOLIECCOB» MPOBEPSAETCS YPOBEHb C(HOPMUPOBAHHOCTH Yy OOYyYaIOMIMXCSl KOMIIETCHIMHA U
3aIUTAHUPOBAHHBIX PE3YJIHTATOB 0OYUEHUS 110 TUCIMIIMHE, YKa3aHHBIX B pa3zielie 2 HaCTOSIIEH MporpaMmBl.
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5.1 ®opMBbI TEKyLIEr0 KOHTPOJIS YCIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aIaHUM:

Ne | ®opmebl Tekyiero IIpuMepsb! THNOBBIX 3aaHHI Dopmupyemas
ILIIL KOHTPOJIst KOMIIEeTeHIUS
1 NunuBunyanbHbie Jlabopatopuas pabora Nel.1 VK-2:
3a7aHus 1o Hj-YK-2.2
paszeny K IoctponTs rpaduk ¢pynkim f (X) 1 IPHOTU3UTENHEHO ONPEAEINUTH OJUH U3 KOpHEH ypaBHeHH. Pemnth ypaBaeHue f OIIK-6:
= — 104
71a60PaTOPHBIM (x) =0 c TounocThIO £ = 107, HJ[-OIIK-6.2
pabotam Bapuant DOyHKIUS Bapuant DyHKIUS Bapuant DYHKIMS HJI-OITK-6.3
3sin(vx) + 0,35x ‘e 1 Ji=033
1 _38 2 3 + sin(3,6x) 3 arccos x — 0_11_ 0,3x
X € [2;3] x € [0; 1] x €[0;1]
OIlIK-4:
JIaboparopHas padora Nel.2 HJI-OI1K-4.5
[TocTpouTh ISt SKCHEPUMEHTAIBHBIX [IAHHBIX YPABHEHHE DPErPECCHM B BHUIEC MOJNMHOMA HEKOTOPOW CTENEHH U | O)ITK-6:
mo700path €€ ONTHMaIbHOE 3HAUCHHE. HJI-OTIK-6.2
BapuanTt Nel Hﬂ-OHK—6.3
X 1 2 3 4 5 6 7 8 9 10
v | 20 ] 528 | 931 13.9 19.0 | 245 | 304 | 36.7 | 43.3 | 50.2

HOCTpOI/ITL JJIL OKCHICPUMCHTAJIBHBIX NAaHHBIX YPaBHCHUC PETPECCUU B BHUIC Y=a-x

b e Tlpu 3TOM COTJIACHO

WCXOJHBIX MAHHBIX 3aBUCHMOCTh (DYHKIMH OTKJIHMKA OT BIHSIOUIETO (haKkTopa JOJDKHA HAXOAWTHCS C ITOMOUIGI0 (PYHKIIMU
polyfit(x, y, k) n pynxmmu c=sqp (¢ , @f mnk).

Bapuant Nel
X 1 1.5 2 2.5 3 3.5 4 4.5 5 55 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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JlaGoparopHas padora Ne 2.1 VK-2:
1.  O3HaKOMHTECS C METOIMKON MOACTHPOBAHUS THAPOTUHAMUKH HACaJOUHOTO abcopbepa. HJ[-VK-2.2
2. O3HaKOMHUTBCS CO CprKTypHOﬁ cXeMon aAJIropuTMa UCCJICAOBAHUA THAPOAUHAMUKHN HACAJOTHOT'O a600p6€pa. OHR‘_4
3. HOHFOTOBI/ITL HCXOOHBbIC NAaHHBIC. Hﬂ-OHR— 4 5
4.  PaspabotaTh mporpamMMy U BBITIOJIHUT pacyeThl IPH Pa3INYHBIX 3HAYCHUX ducia ssaeek (N). OIIK-6: '
5.  BriOpaTh onTUManbHOE YUCTIO sTYeeK. i
HJ[-OIIK-6.2
Konuentpanms 1 2 3 4 5 6 7 8 9 10 Hg- OIIK-6.3
abcopbupyemoro 0,155 | 0,18 | 0,40 | 0,05 | 0,10 | 0,075 | 0,18 | 0,35 | 0,10 | 0,20
kommoHenTa Co,
% 00.
Konnenrparust Ha Beixone u3 abcopoepa, % 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
JlabopaTopnast padota Ne 3.1
1. O3HaxoMHUTBECS C MCTOHI/IKOI;‘I TOCTPOCHUA MaTeMaTHYECKOHN MOICIN TEI000OMEHHHKA.
2. O3HaKOMHTHCS C MCTOHI/IKOI;‘I pacyeTa CTaTUCTUICCKUX U INHAMHWYICCKUX XapaAKTCPUCTHUK TEMI000OMEHHHKA.
3. HOCTpOI/ITI) MaTeMaTU4CeCKyr0 MOJCIIb TEI000MEHHOTO arirapara Tuia «pr6a B TPY6G».
4. BrIOpaTh YHCIEHHBIA METO U pa3paboTaTh MPOrpaMMy pacdera.
5. I/ICCHGHOBaTL BJIMSIHUC TEMIICPATYPbl W pacxoJida TCIUIOHOCUTCIISI U XJIaJOarcHra, BI)I6paTI) OINITUMAJIBHYIO UINHY

TEII000MEHHOTO armapara.

Hauanbnas O0béMHas Temnoém-
IlnoTHOCT®,

Bapuanr TemioHoCcHUTEH TeMIIeparypa, CKOpOCTB, KT KOCTb,
°C M /e Jlx/xr-°C

TCopstanii 180 2,3-10* 900 3,35-10°

1 XoIogHbIH 25 5,1-10 1000 4,19-103
TCopstanii 190 1,3-10* 890 3,15-10°

2 XonoHsIit 35 4,1-10% 990 4,1-10°

3 Topstanit 210 2,5-10* 920 3,45-10°

XoJIOAHBIN
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15 5,1-10% 1000 4,19-10°

JlabopaTopnast pabota Ne 4.1
1. CocTaBuTh, B COOTBETCTBHHU C 33JaHHON CXEMOW peakINi, Ha OCHOBAaHMH 3aKOHA NEHCTBYIOIINX MAacC KHHETHYECKYIO

MOZCIIb.
2. Pa3pa60TaTL AJITOPpUTM pacqéTa COCTaBJICHHOM KMHETHYICCKOMN MOACIN C UCIIOJIB30BAHHUEM YHCIICHHBIX METOI0B Sﬁnepa

u Pynre-Kyrra.
3. Pazpaborars mporpamMMmy pacuera KHHETHKH C y4ETOM TEMIEpaTypHOH 3aBUCHMOCTH KOHCTaHT CKOPOCTH T'OMOTEHHOM

XHUMIYIECKOM pcaKumnu.

YpaBHeHue Havanbuele 3HaueHUE KOHCTAHT 3HaueHus YHEepruu akTuBanuu £, JHx/Mons
XUMHYECKOH KOHLEHTpALHH, CKOpOCTer
N peaxuuu MOJIB/TT mpu 7'=580 K
3aJaHus
k 1 kz k3 E 1 Ez E3
k
1 242B+C CA49=0,5 0,2 0,15 - 9,305-10* 10,1-10* -
ky
k
24 >B+C CA4p=0,3;
2 k> CEy=0,2; 0,4 0,2 0,3 11,514-104 9,524-10* 7,254-10%
ks CD¢=0,2
D+E—>B
k
A2B+C C4=0,3;
3 o CD¢=0,4 0,2 0,2 0,1 12,444-10% 14,897-104 14,1-10*
k3
B+D—>C

1. CocTaBUTh KHHETHYECKYIO MOJIENIb T€TEPOTeHHON XUMHYIECKOH
peaxIun.

2. BeiOpatp MeToq penieHust cucteMbl quddepeHnnansHbIX ypaBHeHHUI.
3. Pa3paborarp mporpaMMy pacueTa M IpOBECTH pacueTsl Ha DBM.

Ne HagannHrre 3HaueHus
YpaBHeHue
3aja- N KOHLIEHTPALIUH, KOHCTaHT
XUMUYECKOU PEAKIHI o
HUS MOJIBH. TOJIH CKopocTeH
1 Peakmusa nzomMepu3anmu rmeHTaHa CCSH12(0)=0,64; k1=0,32;
B prsall Cr30-CSH12(0)=0; k2=0,18;
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3 kl o Z(0)=1,; k3=0,14;
- Cstyy 2 zu-Cstpy Z-u-CSH12(0)=0; k-1=0,09:
2CsHp >z mo-CsHyy Z-u30-CSH12(0)=0 k-2=0,08
Z - 130 — C5H12 L Z + U30 — C5H12
H—-CgHy ——>mo-CsH,
Peaknus nucnponopuuoOHUpOBaHUS CC3H§(0)=0,73; k1=0,54;
3! CC2H6(0)=0; k2=0,48,;
C3Hg +ze——2C3Hy CC4H10(0)=0; k3=0,38;
k2 Z(0)=1; k-1=0,02;
zC3Hg + C3Hg «—>zC4H o + CoHg C.H k-2=0,11
7 3458 0)=:
zC4Hjg L)Z+C4H10 0%
4 CiH,y (0)=0
2C3Hg—>CyhHg +C4Hy
Peaknus nucnponopuuoHUpOBaHUS CC3H§(0)=0,73; k1=0,54;
k1 CC2H6(0)=0; k2=0,43;
C3H <—zC3H > > T
S 3T CC4H10(0)=0; k-1=0,0;
2CHg +C3H8<L>Z+C4H10 +C,H Z(0)=1; k-2=0,11
V4 C3Hy (0)=0

2C3Hg ——>CyhHg + C4Hyg
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VK-2:
Hj-YK-2.2
JlabopaTopnast padota Ne 5.1 HJI-VK-2.3
1. Haxoxxnenue sxkcTpeMyMoB GyHKIHA. OnpeaennTh BO3SMOKHBIE SKCTPEMYMBI (DyHKITHHA OIIK-6:
(B ciygae MHOXKECTBA 3KCTPEMYMOB OTPaHUYUTHCS TPEMSI) HJT-OITK-6.2
Bapuant : DYHKIMS Bapuant DyHKIUS HJI-OITK-6.3
1 x —sinx = 0.25 2 tg(0.2+x) =x3+3
x3-3x24+9x—-8=0 x34+2x2-7x+1=0
2. Pemmrenue 3a1a4 onTUMH3AIIAA
Pemuts 331a4y ONTUMH3AIMK METOJOM LEIOYUCICHHOTO MPOTrpaMMUPOBAHUS
Bapuant DYHKIMS BapuanTt DyHKIUS
! W =2z —xz9 + x4 — min 2 W=z + &3 — max
Ti+xot a3 —x4 <1 201 — Txg + 22253 < 22
2r1 —x9 + 623 < 6
1 —xatx3—24 K0
2{1?1 + o) + T3 — Ty >3 211 = 53:2 . 23:3 S 2
’ ' - 4z + 9+ x5 < 1
3anaHus K 3ammuta JIP Ne 1.1 B Buze TecTUpOBaHUSA VK-2:
3aluTam 3agaHus ¢ BLIOOPOM OTBETA HJ-VK-2.2
1ab0paTOPHBIX 1. BriGepure BepHOE yTBEpHKACHHUE: OIIK-6:
pa60T (1) Octave siBJIsIeTCSI MHTEPIPETHPYEMbIM SI3bIKOM NPOrpaMMUPOBAHUS HJ[-OIIK-6.2
(2) Octave — na3Banue nHTeprperaropa B nakere MATLAB HJI-OIIK-6.3

(3) Octave — 370 rpaduyeckas 060I04Ka MaKkeTa KOMIbIoTepHOH anredpsr GNU
(4) Octave — 3T0 cBOOOIHO PACHPOCTPAHIEMBII TEKCTOBBIH PEAAKTOP
2. Bpsibepure BepHOE yTBepkaeHre. CuMBON ";" (TOUKa ¢ 3ansTON)

(1) obs13aTerneH B KOHIIE KaXKIOU CTPOKH IporpaMMbl Ha Octave

(2) npuMensiercs UIs1 0JI0KMPOBKH BBIBO/IA Pe3yJIbTATA HA 3IKPAH HHCTPYKIUH B COOTBETCTBYIONICH CTPOKe

(3) mpumMeHsieTcs 111 0OBSIBICHUS KOMMEHTapHS

(4) mpuMeHseTCS U OTACTICHHUS CTOJIOIOB TIPH 3aTI0JTHEHUHN MaTpPHIT

3. Buibepure BepHoe yTBepxkAcHUE. CuMBOI "%" (IIPOLIEHT)
(1) npumensieTcs 11 00bABJIEHUS KOMMEHTapus

(2) npuMeHseTCs U1 BBIYMCIEHUS OCTaTKa OT JEJICHHS YHCEI
(3) sBIIsIETCS OIEPATOPOM JENICHUS YHCET

(4) sBIISIETCSL OEPATOPOM B3SITHS IO MOAYJIO YUCIIa
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3aganus Ha paboTy C IIpOrpamMmoit
[pocTeie Berancienus (1 Bompoc)

1. Bbunciure 3Ha49enue BopaskeHus (sin(7,6))>. OTBET OKPYIIIMTE JI0 ABYX 3HAKOB MOCJIE 3aISTOM.
Otsert: 0,91
2. Bouucnure 3Hauenue Bepaskenus (sin(0,33))°. OTBeT OKpyTIIMTE JI0 ABYX 3HAKOB IIOCIIE 3aTISTOM.

Otser: 0,03
3. Beorunciure 3na4enue Buipakenns (sin(0,33))% + (cos(0,66))%. OTBET OKpYTIHTE [0 JBYX 3HAKOB MOCIIE 3aISTOM.
Otser: 0,73
Sawuma JIP Ne 1.2 OIIK-4:
AOCIHCCH SKCIEPUMEHTANBHBIX TOYEK: HJI-OlIK-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]; OITK-6:
Op/IMHATBL HJI-OIIK-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-OIIK-6.3
B otBete ykaxxute ko3hpuipeHT Koppersud. OTBET OKPYTIIHTE 10 3-T0 3HaKa IMOCIIe 3aIsIToM.
Ortser: 0.997
12. IMox6epute K03 PUIUCHTHI MOTHHOMA 5-i CTETIEHH METOJOM HAMMEHBIINX KBAPAaTOB. AOCIUCCH SKCIIEPUMEHTAIBHBIX
TOYEK:
x = [0.053, 0.705, 0.624, 0.204, 0.824, 0.421],
opauHatsL: y = [-19.236, 15.031, 7.926, -15.577, 27.156, -6.077].
B otBete ykaxkute K03buuneHt mpu 5-i crenenu x. OTBET OKPYTIHTE 0 2-T0 3HaKA IOCIIE 3aIIsATOMH.
Ortser: 0.83
VK-2:
Sawuma JIP Ne 2.1 Hj-yYK-2.2
1. Kaxue runponvnaMuyeckre MoAeny Bhl 3HaeTe? OIlIK-4:
2. Kakue MeTo1pl MPUMEHSIOTCA AJIs OTIPENETIEHNS THIPOJUHAMHYECKON CTPYKTYpHI TOTOKOB B anmnaparax? HJ[-OIIK-4.5
3. Ha3oBuTe 0CHOBHEBIE TUIIOBBIE BO3MYLIEHHUS.

Samumra JIP Ne 3.1

1. CdopmynupyiiTe OCHOBHBIE 3aKOHBI, OMTUCHIBAIOIIUE MTPOIIECCHI TETIOOOMEHA.

2. Kakum 00pa3oM MOXKHO OIpEIeNTUTh TUAPOIMHAMUYSCKYIO CTPYKTYPY IOTOKOB B TETNIOOOMEHHOM arapare?
3. HazoBuTe MareMaTH4ecKHre MOJIENH TETNIOOOMEHHBIX alapaToB

Sawuma JIP Ne 4.1

1. Kakne ocHOBHBIC KOHIIeNIMY (HOPMATBHON KUHETUKH BaM U3BECTHBI?
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2. UYro Takoe ckopocTh XUMHUYECKON peaknun? Kak onpenensercs?

3. KakoBa TemnepaTypHast 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peakuun?
Sawuma JIP Ne 4.2

1. s kakux peakuuit npumenum 31117

2. UYro Takoe reTeporeHHas XuMudeckas peakius?

3. CopmynupyliTe MOHATHE CKOPOCTH TETEPOreHHON XUMHYECKOH PEaKIHu.

Sawguma JIP Ne 5.1 6 6ude mecmuposanus VK-2:

1. Beibepure BCTpOEHHYIO (D)YHKIIHIO, TIO3BOJISTIONIYIO PEIINTH ONTUMH3AIMOHHAYIO 33149y . HJi-VK-2.2
(1) sqp HJ-VK-2.3
(2) sqr OIIK-6:

(3) opt HUJI-OIK-6.2
(4) math HJ/j-OIIK-6.3
2. Beibepure BCTpOEHHYIO (D)YHKIIHIO, TIO3BOIITIONIYIO PEIIaTh 334a49l JTHHEHHOTO IPOTPaMMHUPOBAHHS.

(1) sqp

(2) sqr

(3) gplk

(4) minimum
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(BOHpOCLI), HO IIpU 3TOM IIOKa3aHO YMCHHC BbIACINUTL NPUINHHO-CIICACTBCHHBIC CBA3U.
OTBeT JIOTUYEH M U3JIOKCH B TCPMUHAX HAYKH. O6yqa}0mm71c51 BJIaACCT 3HAHUAMU
TOJIBKO IO OCHOBHOMY MAaTCpHraly, HO HC 3HACT OTACIIbHBIX z[eTaneﬁ )4 OCO6CHHOCTeﬁ,

5.2. Kpurepun, nikaabl OLICHUBAHUS TEKYIETO KOHTPOJIS YCIIEBAEMOCTH:
HaumenoBanme
OLIEHOYHOI'0 ITxaabl OneHUBAHASA
cpeactsa Kpurtepun oneHuBanus
(KOHTPOJIbHO-
O T 100-6anabHas IIsaTn6anibHas
cHcTeMa cucremMa
MepOonpHsATHS)

WnauBunyansHele OObyuatomuiicst JeMOHCTPUPYET IPaMOTHOE PELLCHNE BCEX 3a]ad, HCIIOJIb30BaHUE 5 6annos 5

MPaKTUYECKUE 3aJaHNsl | MPAaBUIBHBIX METOJO0B U (POPMYI IS PELICHHUS IPU HE3HAYUTEIbHBIX MTOTPELIHOCTAX B

K J1a00paTOpHBIM KOJI€ HAaIlMCaHMsI IPOrPaMMBI

pabotam [IponeMOHCTPUPOBAHO UCHIONB30BAHIE NPABMIIBHBIX METOAOB U (hOPMYII IIPU PEILICHUH 4 GamnoB 4
3aJa4 NP1 HAIMYHUU CYIIECTBEHHBIX OIIMOOK B | M3 HUX;
OO6yuaromuiicst ICTIONB3YET BEPHBIE METOIBI PELICHUS], HO IPAaBUIIbHBIC OTBETHI B 3 Gamos 3
OOJIBIIMHCTBE CiIy4yaeB (B TOM YHCIIE W3-32 apUPMETHUECKUX OUIMOOK) OTCYTCTBYIOT; 2 GayioB 2
OO6yuaromumcst UCIOIb30BaHbl HEBEPHBIE METO/IBI PELICHUS, OTCYTCTBYIOT BEpHBIE
OTBETHI.
PaboTa He BbInoNHEHA. 0 6amnos 0

3ammra nadopaTopHbix | [laH MONHBINA, pa3BEpHYTHIA OTBET HAa MOCTABICHHBIN BOMPOC (BOMPOCHI), IOKa3aHa 5 6amnos 5

paboT B BHIIE YCTHOTO COBOKYITHOCTH OCO3HaHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIONIAsICS B CBOOOAHOM

orpoca ONEPUPOBAHUH MOHATUSAMH, YMEHUH BBIAECIUTH PUUMHHO-CIICICTBEHHBIE CBA3H.
OOyyaromuiicst AEMOHCTPUPYET IIIyOOKHE U MPOYHbIE 3HAHKS MaTepHaia 1o 3aJaHHbIM
BOIIPOCaM, UCUEPTIBIBAIOLIE U MOCIEN0BATENBHO, TPAMOTHO U JIOTHYECKU CTPOMHO €ro
n3araer
JlaH TONHBIN, pa3BEepHYTHIA OTBET Ha MMOCTABICHHBIN BONPOC (BOMPOCHI), MOKa3aHa 4 Ganna 4
COBOKYITHOCTbH OCO3HAHHBIX 3HaHUI 00 00bEKTe, OKAa3aTEILHO PACKPHITH OCHOBHEIE
MIOJIO’KEHUS TUCLUIUINHEL, B OTBETE MPOCIIEKHUBAETCA YETKAsI CTPYKTYpa, JJOTHYECKast
MOCIIEA0BATENBHOCTD, OTPAYKAIOLIAsl CYIIIHOCTh PACKPBIBAEMBIX TOHATUH, TEOPUH,
sapneHnid. OOyyaromuiicst TBEp0 3HaeT MaTepral Mo 3aAaHHBIM BOIPOCaM, TPaMOTHO H
MOCIIEAOBATENBHO €r0 U3J1araeT, HO JOMYCKAeT HECYIIECTBEHHbIE HETOUHOCTH B
OINpENICTICHUSX.
JlaH MOJTHBIN, HO HEOCTATOYHO MOCIEA0BATENBHBIM OTBET Ha MOCTABICHHBIN BOIPOC 3 Gamna 3
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HaumenoBanme
OLIEHOYHOI'0 ITxaabl ONeHUBAHASA
(ngigﬁj::jm_ Kputepun onennBanus
100-6anabHas IIaTn6anibHas
S cHcTeMa cucrema
MepOonpHsATHS)

JOMYCKaeT HETOYHOCTH U UCTIBITHIBACT 3aTPYAHCHUS ¢ (OPMYIIMPOBKON OIpeeTICHUH.
JlaH HeTOIHBII OTBET, MPEACTABIISIIOIINN COOOH pa3po3HEHHbIE 3HAHUS IO TEME BOIPOCa 2 GayioB 2
C CyILIECTBEHHBIMH OIINOKaMU B onpeneseHusx. [[pucyTcTByoT ¢pparmeHTapHOCTS,
HEJIOTUYHOCTh U3JI0kKeHus1. O0y4aloUIuiicss He OCO3HAET CBSA3b JAHHOIO TOHSTHS,
TEOPHH, SIBJIICHUS C IPYTUMH OOBEKTaMU IUCHUIUTMHBL. OTCYTCTBYIOT BHIBOJIHI,
KOHKpETH3alus 1 JOKa3aTeIbHOCTh N3J0okeHus. Peub HerpamoTtHast. JlononHuTenbHbIE
W YTOUYHSIOLIME BOIIPOCHI MPETOAaBaTelNsl He IPUBOAT K KOPPEKLIUHU OTBETA
o0yyJaromuerocsi He TOJIbKO Ha MOCTABJICHHBIM BONIPOC, HO U HA IPYTHE BOMPOCHI TEMBI.
He nomyyens! oTBeTH 1O 6a30BBIM BOIIPOCAM AUCLHUILIIHHBL 0 6amnos

TectupoBanus ans 3a BBIMOJHEHNE KaKAOTO TECTOBOTO 331aHUsI HCIIBITYEMOMY BBICTaBISIIOTCS Oayutbl. Tum 5 6annos 5 85% -

3alIUTHI Ta0OPATOPHBIX | MCIOJIb3yeMOH IIKAJIbI OLEHHBAHUS — MOPSIAKOBAsI. 100%

pabor B 3aganusix ¢ BBIOOPOM HECKOJIBKHX BEPHBIX OTBETOB, 3a/IaHUAX HA YCTAHOBIICHHUE 4 bamna 4 65% -
MPaBUIBHON NOCIEAOBATEIBHOCTH, 3aJaHUAX HA YCTAHOBICHHE COOTBETCTBUS, 3aJaHUAX 84%
OTKPBITOH (POPMBI UCTIONIB3YIOT MOPSIKOBYIO MIKay. banibl BeIcTaBIsAIOTCS HE 32 BCE 3 bamia 3 41% -
3aJaHue, a 3a TOT WIK HHOW BHIOODP B KaXKIOM 3aJaHUM. 64%
3JIP Ne 1.1: 3amanwus ¢ Beibopom otBeta 14 B. (0,25 6.), 3ananus Ha paboTy ¢ 0-2 6amta 2 40% u
nporpammoii — 3 B (0,5 6.). MeHee
3JIP Ne 1.2: 3aganus Ha padboty ¢ nmporpamMmmoid — 5 B. (1 6.) 40%
3JIP Ne 5.1: 3amanus ¢ Beibopom otBeta 12 B. (0,25 6.), 3aganus Ha paboTy C
nporpamMmoii — 2 B. (1 0.)
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5.3. IIpomexyTo4yHas aTTeCTaLUs:

2. CTpyKTypa TIOTOKOB B TEXHOJIOTHUESCKIX alllapaTax, BUbl TUIIOBLIX BXOHBIX CUTHAJIOB, (DYHKIINK OTKJINKA.

3. AGcIUCCHI SKCIIEpUMEHTATBHBIX TOYCK:

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];

OpAMHATHI:

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 otBete ykaxure ko3 Punmert koppensamun. OTBET OKPYTIIUTE 0 3-TO 3HAKA ITOCIIE 3aIATOM.
JK3aMeHAIMOHHBI Oniier N 3

1. OcHOBHBIE YpaBHEHHS] PETPECCHOHHOTO aHAIN3A.
2. OnrTMH3anyst METOJIOM KPYTOTO BOCXOXK/ICHNMS: METOJ] IPaIMeHTa, TIPEUMYIIECTBA 1 HEJIOCTATKH.
3. Brrunciute B octave 3Hadenune BoipaskeHus (sin(0,33))2 + (cos(0,66))2. OTBET OKpyIIMTE A0 ABYX 3HAKOB MOCIIE 3aISITOM.

dopma dopmupyemMble
. THNOBbIE KOHTPOJIbLHBIE 32IAHHUS U HHbIE MATEPHAJILI
MPOMEKYTOYHOIA " KOMIIETEHI[HH
ISl IIPOBEIEHMS] IIPOMEKYTOYHOM aTTeCTALMM:
aTTecTaluu
DK3aMCH: IK3aMeHANHOHHBII OniteT N 1 VK-2:
B yCTHOHN 1. OcHOBHbIE MOHSITHSI MOJIETIMPOBaHuUs. PUMUECKUE MOJIEIIH, UX TIPEUMYILECTBA U HE[IOCTATKHY. HJ-VK-2.2
¢dhopme o 2. TUNOBbIE MATEMATHYECKUE MOJEIU CTPYKTYPhI IOTOKOB. MOJEb MIEATHLHOIO CMEILIEHUSL. H-VK-2.3
Ouieram. 3. Haiimure muaumym Gynkuun f(x,y) = 152y — x2)* + (4 — 2x?)2. B 0TBET 3aIUIIUTE 3HAYECHHE X, IPH OIIK-4:
KOTOPOM JIOCTUTAETCsI MUHUMYM. OTBET OKPYTJIMTE JI0 2-TO 3HAKA ITOCIIE 3aIlsSTOM!. H/-OIIK-4.5
DK3aMeHANMOHHbIHA Omier N 2 OIIK-6:
1. KpurepuasbHble ypaBHEHMs IOJOOKS B TUAPOra30MHAMUKE . HJI-OIK-6.2
HJ[-OIIK-6.3

5.4. Kpurepuu, mKanbl ONEHUBAHHS IPOMEKYTOUHON aTTeCTalluy Y4eOHOM JUCIIUITIIMHBI/ MO Ty JIS:

®opMa IPOMeKYTOTHOMI

IMIxanael oeHUBAHUA

OK3aMeH:

ouiera:

ouiera:

B YCTHOH (opMme 1o Omieram. -
Pacnpenenenue 6amios o Bonpocam

PaCHpCI[CJ'ICHI/IC 0ajIoB 1o BOIIpOoCaM -

1-#1 Bonpoc: 0 — 156amnm0B _

OO0yuaromuiics:

JIEMOHCTPHUPYET 3HAHHS OTIMYAIOIIUECS TIIYOHMHOM U
COJICPIKATEIILHOCTHIO, TACT MOJHBIN HCUEPIBIBAIONIHIA OTBET, KaK HA
OCHOBHBIE BOIIPOCHI OWJIETA, TaK U HA JOMOTHUTEIBHBIC,

CBOOOJTHO BIIa/ICCT HAYYHBIMH MOHATHSIMH, BEJCT JUANOT U BCTYIACT B
JHMCKYCCHIO;

CrocoOCH K MHTErPAIlMK 3HAHUH MO OTPE/ICICHHON TeMe,

aTTeCTAHHA
Kputepun onennBanus
HanmenoBanue 0IIeHOYHOT O 100-6a/u1bHAS IaTuéananHas
Cpe}ICTBa CucTeMa CuUcremMa
33 -40 GamioB 5
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®opMa IPOMEKYTOTHOI
aTTecTanuu

HanMmeHOBaHHE OLICHOYHOI'O
cpeacTBa

Kputepun onennBanus

IMIxanasl oeHUBAHUA

100-0anabHast
cucTeMa

IIsaTnéa1ILHAR
cHuCcTEMA

2-1i Bompoc: 0 — 15 Gamos
3-ii Bompoc (3axaya): 0 — 10 6ammoB

CTPYKTYPHUPOBAHUIO OTBETA, K aHAINU3Y TOJOKCHHA CYIIECTBYIOIUX
TEOpUH, HAITPaBIICHUH 110 BOIIPOCY OMIIETa;

—  JIOTMYHO U JIOKa3aTelIbHO PaCKPBIBACT MPOOIeMy, MPEATIOKEHHYIO B
ounere;

OTBeT HE COMEPKUT (PAKTHUSCKUX OIIMOOK U XapaKTEPU3YEeTCs TIIyOHHOM,
MOJTHOTOM, YBEPEHHOCTHIO CYXKICHHN, MILTFOCTPUPYETCS IPUMEPaMH, B TOM
YHCIie W3 COOCTBEHHOU NMPAKTHKHU.

OO0yyaromuiics:

- ITIOKa3bIBACT JOCTATOYHOC 3HAHUC y‘le6HOl"O MaTtepurajia, HO JOIMyCKacT
HECYHICCTBCHHBIC (baKTI/I‘leCKI/IC OIIII/I6KI/I, KOTOPEIC criocoben HUCIIPAaBUTH
CaMOCTOATCIIBHO, 6Har0,uap${ HaBOJAMICMY BOIIPOCY,

- HEAOCTAaTOYHO pACKPbITA np06neMa 10 OAHOMY U3 BOIIPOCOB 6I/IHeTa;
- HEAOCTATOYHO JIOTUYHO IMOCTPOCHO U3JIOKCHUEC BOIIPOCA,

B oTBeTe packprITO, B OCHOBHOM, COJICPKAHUE OUIICTa, HMEIOTCSI
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMTPOCHI.

24 — 33 GayioB

OO0yyaromuiicst:

- IIOKAa3bIBACT 3HAHUA (i)parMeHTapHoro XapakTepa, KOTOPbIC OTINIAOTCA
MOBCPXHOCTHOCTBIO K MaJIol COACPIKATCIIbHOCTBIO, NOITYCKACT q)aKTI/I‘IeCKI/Ie
rpyObIe OMMOKH;

—  HE MOXeT 000CHOBaTh 3aKOHOMEPHOCTH U MPUHITUIIBI, OOBSICHUTH
(hakThI, HApYIICHA JIOTUKA U3JIOKEHUSI, OTCYTCTBYET OCMBICICHHOCTD
MPEJICTABIIEMOT0 MaTepHaa, MPEICTABICHUS O MEKIIPEAMETHBIX CBI3IX
ciabble.

ConeprkaHnue Ouiera packphITO cl1abo, HIMEIOTCS HETOYHOCTH IIPU OTBETE
Ha OCHOBHBIC U JIOTIOJIHUTEIILHBIC BOIIPOCHI OMJIeTa, OTBET HOCUT
PEIPOTYKTUBHBIN XapakTep.

13 — 23 GamtoB

OOyuaroruiicsi, 0OHApYKUBACT CYIIECTBEHHBIE MPOOEITBI B 3HAHHSIX
OCHOBHOTO yUE0OHOTO MarepHaa, IOMyCKaeT MPUHIMITAATBHBIC OIIMOKA
MIPU OTBETE HA BOMPOCHL.

Ha Gonbinyro 4acTh JOTIOIHUTEIEHBIX BOTIPOCOB TI0 COJICPYKAHHIO dK3aMeHA
3aTPYAHSIETCS 1aTh OTBET WM HE JA€T BEPHBIX OTBETOB.

0 — 12 GamioB
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5.5.  Cucrtema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM

aTTECTaIlUN.

OreHka 1o JUCHUIUIMHE BBICTABIIACTCS 00Y4aIOEMyCs C yUETOM Pe3ysIbTaTOB TEKYLIEH U

IIPOMEKYTOYHOM aTTECTALUU.

®dopMa KOHTPOJIsI 100-0an1pHas cucTemMa IIaTubdannbHas cuctema
Texymui KOHTPOJIb:
- BeinonHeHue UHAUBUAYATBHBIX 0 — 5 OaimoB 2-5
3agaHui JabopaTopHoii padoTsl Nel. 1
- BeinonHeHue UHAUBUAYATBHBIX 0 — 5 OamoB 2-5
3agaHui JabopaTtopHoii padoTsl Nel.2
Tectuposanue 3JIP Nel.l 0 — 5 6amnoB 2-5
Tectuposanne 3JIP Nel.2 0 — 5 6amnoB 2-5
Brinonnenue HHAUBUTy aIbHBIX 0 — 5 OaimoB 2-5
3agaHui JabopaTopHoi padoTsl Ne2
3JIP Ne2.1 0 — 5 6amnoB 2-5
Brinonnenue HHAUBUTy aIbHBIX 0 — 5 OaimoB 2-5
3agaHui JabopaTtopHoi padoTsl Ne3.1
Brinonnenue HHAUBUTy aIbHBIX 0 — 5 OaymIoB 2-5
3agaHui JabopaTtopHoi padboTsl Ned. 1
3JIP Ne.3.1 0 — 5 6amnoB 2-5
3JIP Ne.4.1 0 — 5 6amnoB 2-5
Brinonnenue HHAUBUTy aIbHBIX 0 — 5 OaimoB 2-5
3agaHui JabopaTopHoii padoThl NeS. 1
TectupoBanne 3JIP Ne5.1 0 — 5 6amnoB 2-5
[IpoMexyTouHas arrecTanus 0 — 40 GaytoB OTIIMYHO
9K3aMEH XOPOILO
Hroro 3a cemecTp 0 — 100 6amroB YIOBIIETBOPUTEIHLHO
9K3aMEH HEYJOBJIETBOPUTEIHHO

[Tonmy4yeHHBIH COBOKYITHBIN pPe3yiIbTaT KOHBEPTHUPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIULIEH:

100-6an1bHas cucTeMa NATHOAIBHASA CHCTEeMA |
IK3aMeH
OTJINYHO
85 — 1000a10B
XOpOILO
65 — 846annoB p
OBJICTBOPUTEIHHO
41-64 6amnos A p
0 —406anoB HEYJIOBJIETBOPUTEIBHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peasmsanuss mporpamMmel  IIPEAyCMAaTpUBAET HUCIOJIB30BAHUE B
CIICAYIOUIMX 00pa30BaTEIbHBIX TEXHOIOTHIA:

— MpoOJIeMHAs JTCKITHS;

- pa3b0p KOHKPETHBIX CUTYallUH;

nporecce 00ydeHUst
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- aHaJIU3 CUTyallui ¥ pe3yJbTaToOB pacue€TOB UMUTALIMOHHBIX MOJETCH;

- MperoiaBaHue JUCUUIUIMHBI B (hOpMe KYpPCOB, COCTABICHHBIX Ha OCHOBE PE3yJIbTaTOB
HAYYHBIX UCCIIEJIOBAHUI, B TOM YHUCIIE C YYETOM PErHOHAIBHBIX OCOOCHHOCTEH MpOodecCHOHATBbHON
JesITeIbHOCTH BBIITYCKHUKOB U MOTPEOHOCTEN paboTonaTeneii;

— MOUCK U 00paboTKa MH(POPMAIIUH C UCTIONb30BaHUEM ceTH VHTepHeT;

— MIPOCMOTP yU€OHBIX (PUIBMOB € UX HOCIETYIOIUM aHAINU30M;

- WCIOJIb30BAHNE HA JIGKLMOHHBIX 3aHATUSAX BUEOMATEPHATIOB U HATJIAIHBIX TOCOOUH;

- caMOoCTOsITeNIbHas paboTa B CUCTEME KOMITBIOTEPHOTO TECTUPOBAHUS;

- o0yuyeHue B COTpyAHUYECTBE (KOMaH/Has!, TPyNIOBas paboTa);

- KOMIIBIOTEPHBIE DKCIIEPUMEHTHI U UCCIIEI0OBaHUS.

7. INPAKTUYECKASA HIOAI'OTOBKA

[TpakTHyeckas MOArOTOBKA B PaMKax y4eOHOH AMCUUIUIMHBI peaslu3yeTcs MpH MPOBEACHUU
7a00OpaTOPHBIX 3aHATHH, MpPEeIyCMAaTPUBAIOIIUX YyYacTHE OOYYaloIIMXCs B BBINOJIHEHUU
OTJIEJIbHBIX JIIEMEHTOB paboT, CBSI3aHHBIX ¢ OyaylIiel MpodecCuoHaIbHON AeATeIbHOCTHIO.

[TpoBoasiTCS OTAEIBHBIC 3aHATHS JEKIMOHHOTO THIA, KOTOpPbIE IPEAyCMaTPUBAIOT
nepenavyy y4eOHOM uHpOpMaAUU 00ydYaroIIMMCs, KOTOpas HeoO0XOoauMa s MOCIEAYIOIIEro
BBITIOJTHEHUS MPAKTUYECKON pabOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA JJIA JIMIY C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 31O0POBbsA

[Ipu oOy4yeHMH IUMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0pOBbS U HHBAIUI0B
UCIIONIB3YIOTCS TIOJIXOJIbI, CIOCOOCTBYIOIINE CO3MaHUI0 Oe30aphepHOil 00pa3oBaTeNbHON CpPEIIbI:
TexHosoruu auddepeHunan 1 UHIUBUAYAIBHOTO OOy4eHUS, IPUMEHEHHUE COOTBETCTBYIOIUX
METOAMK MO0 paboTe ¢ MHBAJIUAAMH, HCIOJIB30BAHUE CPEACTB JAUCTAHIIMOHHOTO OOILICHHMS,
IIPOBE/ICHUE JOTOIHUTEIBHBIX MHAWBUAYAIbHBIX KOHCYJIBTAIMH 10 U3y4aeMbIM TEOPETUUYECKUM
BONPOCAM M NPAKTUUYECKUM 3aHATHUSAM, OKa3aHUE IMOMOIIM IMPH MOJITOTOBKE K MPOMEXKYTOYHOU
aTTeCTalllu.

[Tpu HeoOXxomumocTH pabodas mporpamMma AMCLUUIUIMHBL MOXET OBITh alalTHPOBaHA JIJIs
obecrieyeHus: 06pa3z0BaTEIbHOTO MPOLIECCca JIULAM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBBS, B
TOM YHCJI€ I JUCTAaHIIMOHHOTO O0YYEeHHUS.

YyeOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUaibl NPEACTaBIAIOTCS B (opmax,
JIOCTYIHBIX JUIS U3YyYEHUs CTYJIEHTaMU C OCOOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTAMHU C YUETOM
HO30JI0TMYECKUX TPYIII HHBAJIHUJIOB:

JUis TMOATOTOBKM K OTBETY Ha NPAKTUYECKOM 3aHATHH, CTYAEHTaM C OTPaHUYECHHBIMU
BO3MOKHOCTSIMH 3/I0pPOBBSI CpeHEE BpEMsl YBEJIMYMBAETCS M0 CPABHEHHUIO CO CPEJHHM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTY/ICHTA.

JUisl CTyIeHTOB C MHBAJIMIHOCTBIO HIITU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBBs (popma
IIPOBE/ICHUS TEKYILEH U IPOMEXYTOYHON aTTECTAlMU YCTAaHABIMBAETCS C YIETOM WHAUBUYaTbHBIX
NCUXO(PHU3HUUECKUX OCOOCHHOCTEH (YyCTHO, MMChbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpPE, B
¢dbopme TeCTUpOBaHUS U T.IL.).

[TpomerxyTouHasi aTTecTalys MO AUCLUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO ATAIlOB B
dopme pyOEKHOTO KOHTPOJIL MO 3aBEpIICHUIO M3YUYECHHS OTACIbHBIX TeM IUCHMIUIMHBL [lpu
HEOOXO/IMMOCTH CTYJCHTY IMPEIOCTABISIETCS NOMOJHUTEIbHOE BpeMsl Ui MOATOTOBKM OTBETA Ha
3a4yeTe WU SK3aMEHe.

JUis ocyIiecTBICHUSI MPOLEAyp TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOYHOU
aTTeCTallud OOYYAIOUIUXCS CO3JAI0TCA, IMPH HEO0O0XOIUMOCTH, (OHIBI OLEHOYHBIX CPECTB,
alalTUPOBAHHBIE JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbSI M TIO3BOJISIOLINE OLICHUTh
JOCTIDKEHHE MMHU 3alUIAHMPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHON MporpaMme pe3ysbTaToB
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o0ydeHuss U YPOBEHb COPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B 00pa3oBaTeIbHON
[pOrpaMmme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJINHBI

XapakTepucTUKa MaTepHalbHO-TEXHHYECKOro 00eCreYeHHs TUCIUILUIMHBI COCTAaBISICTCS B
cootBeTcTBUM ¢ TpeboBanusiMu PI'OC BO.

MartepuanbHO-TEXHHYECKOe 00eCIeYeHne TUCIUILUIMHBI IpU OOYYSHHUH C MCTOJIh30BAaHUEM
TPaJAULIMOHHBIX TEXHOJOTUI 00yUeHUSI.
HaunmeHoBaHMe y4eOHBIX ayIUTOPMHIA,
JIa00paTopuii, MacTePCKUX, ONOJIHOTEK,
CIOPT3aJ10B, OMELIEHMIi IJIsI XpAHEHUS H
NpopHIAKTHIECKOT0 00CTYKHBAHUS
y4e0HOro 000pyA0BAHHUS H T.II.

119071, r. MockBa, lonckas yauua, a1oM 39, crpoenue 4

OcHaleHHOCTh Y4eOHBIX ayTUTOPHIA, T1adopaTopwuii,
MAaCTEPCKHX, OM0JIMO0TEK, CIOPTHBHBIX 327108, MOMeEIIeHUIH
AJIS XpaHeHus1 ¥ NPOGHIAKTHYIECKOT0 00CTyKHBAHUS
y4e0HOro 000pyA0BaHHUs H T.II.

ayJUTOPHH IJIs1 IPOBEACHUS 3aHATHH KOMILJIEKT yueOHoii mebenu,

JIEKIIMOHHOT'O THIIA TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS
MpeACTaBIeHUs yaeOHOM nHPOpMAaK OONBLION
ayJIUTOPHUH:

— HOYTOYK;

— TIPOEKTOp,

— DJKpaH,

— MapKkepHas 10CKa

ayJIUTOPHUH AJIs1 IPOBEACHUS 3aHATHH KOMILJIEKT yueOHoii mebenu,

CEeMHUHApPCKOTO THIIA, TPYIIIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS

WHIWBUAYaAITbHBIX KOHCYIbTALUH, MpeAcTaBIeHUs yaeOHOM HHPOpMAaIK OONBLION

TEKYILEro KOHTPOJIS U MPOMEKYTOUHON ayJIUTOPHH:

arrecraluuu — HOYTOYK,

— TIpOEKTOp,

— MapKkepHas n10CKa,

- Ha60pI)I ACMOHCTPAILIUOHHOT O 060pyHOBaHI/IH u y‘l€6HO-
HarjsaHbIX HOCO6PII71, O6€CH€‘H/IB&IOHII/IX TEMATHYCCKUEC
WIUTIOCTpAaI, COOTBECTCTBYIOIINE pa60qef/'1 noporpamme

JUCHUITIIINHEL.
ayJUTOPHUH IJIsl IPOBEACHUS KOMILJIEKT yueOHoi meben,
712a00paTOPHBIX 3aHATHHA, TPYIIOBBIX U TEXHUYECKUE CPEICTBA O0YUCHUS, CITyKaIHe IS
WHAWBUAYaATBHBIX KOHCYIbTalUH MpeACTaBIeHUs yaeOHOM nHPOpMAaK OONBLION
ayJIUTOPHH:

- akpaH nepeHocHoil ClassicSolutionLibra 180x180, -
npoektop BenQMX511 9H.J3R77.33

KOMITbIOTEpHAs TEXHUKA, 16 MepCOHaIbHBIX KOMITBIOTEPOB,
MOJKITIOUCHHE K ceTH «HTepHeT»

119071, 2. Mockea, Manwiii Kanyscckuii nepeynok, oom 2, cmpoenue 6

YUTAIBHBIN 3aJ1 ONOTMOTEKH: KOMITbIOTEPHAs TEXHUKA,;

MOJKITIOUCHHE K ceTH «HTepHeT»

TexHonoruueckoe  o0ecliedeHHe  pealu3aldd  [OpOrpaMMbl  OCYIIECTBIISIETCS €
UCTOJNBb30BAHUEM  DJIEMEHTOB  DJJIEKTPOHHOM  MH(POPMAlMOHHO-00pa30BaTENbHOM  Cpelbl
YHHUBEpPCUTETA.
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10. YYEBHO-METOJJUYECKOE H HHOOPMAIIMOHHOE OBECITIEYEHUE YYEBHOM JJUCIIUTIIUHBI
KonnuecTBo
Ne Bun naxanns I'on Anpec caiita 9BC IK3EMILISPOB B
ABTOP(BI) HanMeHoBaHue u3nanusi (yueOHuk, YII, HN3naTesibcTBO
n/m MIT H3JaHHS WIN 3JIEKTPOHHOT0 pecypca oubHoTeKe
u 1p.) YuuBepcurera
10.1 OcHOBHas TUTEPATYPa, B TOM YHUCIE JIEKTPOHHBIEC U3IaHUS
Hocos A, Oailﬁggaizgcxﬁiiieeii?ﬁu M., BUHOM, https://e.lanbookécom/book/20594
! Aduurreiin B.I", TEXHOJIOTHHU: B 2-X KHHTaX ¥ueonuK Ha6OP aropus 2014 https://e.lanbook._com/book/205 94 >
3axapoB M.K. u ap. 3HaHuH, 1758 c. 9
) Edpemos, . I, MogenupoBaHue XUMUKO- VaeGHIK Mocksa : UHOPA- 2021 https://znamum.(i)m/catalog/docu
TEXHOJIOTHYECKHX ITPOLIECCOB M ment?id=371094
Metonbl KUOEPHETUKH B
3 Kagapos B.B XUMHUH U XUMUYECKON YueOHHuK M., Xumus 1985 98
TEXHOJIOTHU
[Ipumeps! 1 3a1a4n IO Kypcy
4 Camoiinos H. A. Matematndeckoe vII Cankrt-IleTepOypr : 2002 https://e.lanbook.com/book/21327
MOJEIUPOBAHNE XUMHKO- Jlanp 2
TEXHOJIOTMYECKUX MpOLeccoB”
MogenupoBaHue XUMUKO-
TEXHOJIOTHYECKHUX TPOLIECCOB. 5 ) i
5 T. H. I'apt™an, TTpHHIMITS! TPUMCHEHHS vII Cankr-IletepOypr : 2020 https://e.lanbook.com/book/12690
. B. Knymma N Jlanb 5
MaKETOB KOMITBIOTEPHOI
MaTeMaTHKH
6 E. P. Anekcees, O. Beenenue B Octave mis Kiura M. ALT Linux 2012 https://www.altlinux.org/Images/0
B. YecHokoBa WH)KEHEPOB U MaTEMaTHKOB /07/OctaveBook.pdf
10.2 JlononHUTENbHAS TUTEPATYpa, B TOM YHCIE dJIEKTPOHHBIE U31aHU
MeTtoabl MaTEMaTUUECKOU YyebHoe M.: MI'VIT 2010 5
1 Yepnoycosa, H. B. | 06paboTku pe3ynsTaTos nocobue
SKCHEPUMEHTAIBHBIX JaHHBIX
2 CesocthsiHoB T1.A. MaTeMaTHECKHE MeTozkI YueOHHUK M: MI'TY um. 2004 200

00pabOTKH TAaHHBIX

A .H Kocriruna
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OO01mas xuMuueckas
3 Xapnamman, X. 9. TexXHoNorus. MeTomonorus VeGHIK Cankrt-IleTepOypr : 2002 https://e.lanbook.com/book/21326
IPOEKTUPOBAHUS XUMUKO- Jlanb 9
TEXHOJIOTHYECKHUX MPOLECCOB
beckos B.C. OO0mas xuMu4eckast M.: HKI] 2005 ) 1
4 B — Y4eOHuk «AKATEMKHHID 2006 https://booksee.org/book/770588 4
EJL denorosa HNudopmanmuonHsie VYuebnoe Mocksa : DOPYM 2021 https://znanium.com/catalog/docu
5 el ’ TEXHOJIOTUU B HayKe U rocooue : UIHOPA-M ment?id=377512
A.A. ®enoros
o0pa3oBaHUHU
10.3 MeTtoauyeckue Matepuansl (yKa3aHusl, peKOMEHJAKH 110 OCBOSHHIO AUCHUILIHHBI aBTopoB PI'Y nm. A. H. Kockirnna)
1 EIopI/IH Mll::I&j [Ipaktuxkym. Teopus u vil M. ®TEOY BO 20
OposMHa B4 TPAKTHKa «PT'Y um. A H. 2021
9KCIEPUMEHTAIILHBIX K
o OCBITMHA»
HCCIIeIOBaHUM.
Tropun M.IL., Teopus u mpakTHKa Vil M.: ®I'bOY BO 20
2 Bopomuna E.C. 9KCIIEPUMEHTA. «PT'Y um. A.H. 2021
Kockiruna»
EIopI/IH Mll::I&j Teopus u mpakTHKa vii M.: ®TEOY BO 20
3 oponuHa E.C. OKCMIEPUMEHTANBHBIX «PTY . A H. 2022
uccnenoanuil. [IpakTuxym.
Kockiruna»
YacTs 1
Paspabotka mopeneit
A. C. benoycos, B. Metonndeckue )
4 V. Kypun TEII000MeHa B MPOTOYHBIX - M.MI'VAT 2016 20
TEXHOJIOTHUYECKHX ammapaTax
B. B. UBanos, A. MopenupoBaHue ¢ MOMOIIBIO ICKTDOHHOE
5 B. ®upcos, A. H. MATLAB [DnexkTpoHHBIN P M.MI'VIAT 2016 20
yaebHoe nocobue
Hosukos pecypc]
O6paboTka JaHHBIX MeToecKi M.: ®I'bOY BO
6 benoycos A.C. SKCIIEPUMEHTOB CTOMIHCCKHC «PT'Y um. A.H. 2021 20
yKa3aHHs
TEXHOJIOTHYECKHUX MPOLIECCOB Koceirunay,
ITocTpoenune craTucTHYECKON MeTomaecke M: MITY 1, 5,
7 benoycos A.C. MOJEIHU MpoLiecca METOI0M 2011
yKa3aHHs A .H.Koceiruna Ha xadeape 6
PErpecCHOHHOTO aHAJIN3A.
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11. ”H®OPMANIMOHHOE OBECIIEYHEHHUE YYEBHOI'O IPOLECCA

11.1 Pecypcsl 35eKTpoHHOM OMOIHMOTEKH, HH(POPMALIMOHHO-CIIPABOYHBIE CUCTEMBI U
npogeccruoHanbHbIe 0a3bl TaHHBIX:

Ne

JJIeKTPOHHBbIE YUeOHbIe U3IaHNS, 3JIEKTPOHHbIE 00pa30BaTe/IbHbIE PECYPChI

1.

«Znanium.com» Hay4HO-U3JaTelIbCcKoro Hentpa «Mudpa-M»
http://znanium.com/

2.

Onexrponnsle u3ganus «PI'Y um. A.H. Kocsirnna» na mnargopme 3b6C «Znanium.comy
http://znanium.com/

(98]

«IBC IOPAUT»www.biblio-online.ru

O mpenocraBieHuu A0CTyNa K nHpopManMoHHO-aHanuTuieckoil cucteme SCIENCE
INDEX (BKJItOU€HHOTO B Hay4YHBIN HHPOPMAIIMOHHBKIN pecypc elibrary.ru)
https://www.elibrary.ru/

9BC «Jlasp» http://www.e.lanbook.com/

00O «HanuonaneHas snekrponHas 6ubnuoreka» (HOB) http://H36.pd/
JoroBop Ne 101/H35/0486 — mot 21.09.2018 T.

Hayunas snexkrponnas 6ubnanorexka eLIBRARY.RU http://www.elibrary.ru/
JInuensuonHoe cornamenue Ne 8076 ot 20.02.2013 .

HSHMKOH http://www.neicon.ru/ Cormnamenne NeJ[C-884-2013 o118.10.2013r

IIpodeccnonanbubie 6a3b1 JAHHBIX, HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMBbI

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

Scopus http://www. Scopus.com/
Cy6nunenzuonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 1.

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

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

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

bazanannbix Springer Materials: http://materials.springer.com/
baszanannbix Springer Protocols: http://www.springerprotocols.com/
basza manaeix zbMath: https://zbmath.org/

basza manasix Nano: http://nano.nature.com/

CyOauuen3uonnslii foroBopNe Springer/41 ot 25 nexabpst 2017 1.

http://arxiv.org — 6a3a JaHHBIX MMOJHOTEKCTOBBIX AJIEKTPOHHBIX IMyONMKAaLUUil HAYYHBIX CTAaTel IO
¢du3uKe, MaTeMaTHKe, HHPOpPMaTHKE

http://www.garant.ru/ - CopaBouHo-nipaBoBasi cuctema (CIIC)«I apaHT», KOMIUIEKCHas TpaBOBast
MOJIEPXKKA TOIb30BATENEH 0 3aKOHOAAaTeNbCTBY Poccuiickoit Penepanyn

http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3b1 TaHHBIX Ha

Ennnom Muteprer-noprane Poccrara
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11.2 Tlepedyens mporpaMMHOTo 00ecrieyeHust

PexBU3MTHI NOATBEPKIAAOIIETO

Nen/m | IIporpamMmHoe oGecnieuenue
aoKkyMeHTa/CB000THO pacpocTpaHsIeMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-0A-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 ans 3Ds Max KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
6. Microsoft Visual Studio KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
7. Core]DRAW Graphics Suite 2018 KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-0A-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-0A-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 mip.)
11. SolidWorks KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-0A-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 18-0A-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-0A-44-19 ot 20.05.2019
16. KOMIITAC-3d-V 18 KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
17. Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OHUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. Anst-MHBecT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma ayst noarotoBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Juanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24. Mathcad Education - University Edition Subscription KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
25. Core]DRAW Graphics Suite 2021 Education License KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xonTpakt Ne 60-3A-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | xontpakt Ne 60-3A-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-0A-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CBo0o0/1HO pacipocTpaHsieMoe
31. ScilabCeCILL (cBo6omnas, coBmectumas ¢ GNU GPL | CBobomHO pacmpocTpaHseMoe

v2)
32. Linux Ubuntu GNU GPL CBo0o0/1HO pacipocTpaHsieMoe
33. FDS-SMV free and open-source software CB00OOIHO pacTpocTpaHsIeMOe
34. AnyLogic Personal Learning Edition CBo0o0/1HO pacipocTpaHsieMoe
35. Helyx-OS GNU General Public License CBo0o0/1HO pacipocTpaHsieMoe
36. OpenFoam v.4.0 GNU General Public License CB00OOIHO pacTpocTpaHsIeMOe
37. DraftSight 2018 SP3 AproHoMHast GecraTHas CBOOOIHO pacTpoCTpaHsIeMOe

JIUIEH3US
38. GNU Octave GNU General Public License CBo0o/1HO pacipocTpaHsieMoe
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JIUCT YUYETA OBHOBJIEHUUM PABOYEM [TIPOIT'PAMMbI YYEBHOM
JTUCHUTIIINHBI

B pabouyro mnporpamMmy yueOHOH JUCHMIUIMHBI BHECEHbI W3MEHEHMS/OOHOBIICHUS U
YTBEPIKJCHBI Ha 3acelaHuM Kadeapbl:

Ne rox XapakTep H3MeHeHUi/00HOBJIeHUH HOMeEp NPOTOKOJIA
00HOBJICHHS € YKa3aHHeM pa3jesia H 1aTa 3aceJaHusl

PII X Kaeapsl




