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I[IepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITANOB UX (popMHUPOBAHUA

WNunexe Copepxanue Oransl GOpMHUPOBAHHS KOMIIETEHIIUU
Komnerenuumn KOMIIETEHIIUU (yxasatp Bce Tembl u3 PITJT) HaumenoBanue
Texmn JlaGopaTopHsbie Kypcosoii npoekt OLIEHOYHOTI'O CpeACTBa
3aHSTHS (padota)
OIIK-2 CIOCOOHOCTH HCIIOJIB30BAaTh
OCHOBHbIE 3aKOHBI
€CTECTBECHHOHAYMHBIX  AMCLIAILIHH Tema 1, Tema 1, Cobecenoatie
B npodeccuoHaNbHOMI
JESITENbHOCTH, IPUMEHSITH METOIbI Tema 2, Tema 2, He npenycmoTpenst Tectuposae,
Tema 3, Tema 3, Pedepar,
MaTEMaTHYeCKOro  aHaim3a | .
Tema 9 Tema 9 Keiic-3amaua
MOJICTTUPOBAHUS, TEOPETHUECKOTO
u AKCIIEPUMEHTAILHOTO
WCCJICIOBAHUS,
OIIK-3 CIIOCOOHOCTD HCIOJIL30BAaTh
OCHOBHBIE  €CTECTBEHHOHAYYHbIE Tema 1, Tema 1, CobecenoBanue
3aKOHBI TUIS MTOHUMAaHHUSI Tema 2, Tema 2, He npenycmoTpenst TectupoBanue,
OKpYXXaloIlero MHupa W SBICHUHN Tema 3 Tema 3 Pegepar
IPUPOJIBI;
TIK-15 CIOCOOHOCTH TUIAHUPOBATH
AKCTIEPUMEHTAJILHBIE Tema 4, Tewma 4, CobecenoBanue
HCCIIe0BaHMs, TOTyYaTh, Tema 5, Tema 5, He npegycmoTpensr Pedepar,
00pabaThIBaTh U aHATM3UPOBATH Tema 9 Tema 9 Keiic-3amaua
MOJTyYEHHBIE PE3YJIbTATHI;
T1IK-16 CIIOCOOHOCTH MOJICTHPOBATH Tema 6 Tema 6 KonTponbaast pabota Nel,
SHEPTo- U pecypcocOeperaronme Tema 7’ Tema 7’ Konrtpomnbnas padora Ne2,
, ,
MIPOIIECCHI B TPOMBIIIIJICHHOCTH. Tena 8 Tena 8 He npemycmoTpeHbt PacuerHo-Tpaduueckas
Tema 9 Tema 9 padora

Ketic-3amaua
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Ilepeuens ouenounvix cpeocme no oucyunaune (Mooyo)

Hassaume Komn-Bo Min, 6annos Max, 6anoe
(6azosvtit yposens) (nosvriennstit yposens)
Jlexmun 9 9 9
JlaboparopHbie pabOThI 9 18 18
Pedepatsl 2 8 12
CoOecenoBanue 2 10 14
Tecthl 1 4 6
PacuetHo-Tpaduueckas paborta 1 5 8
KonTponbHas padboTa 2 10 16
Keiic-3agaua 1 5 8
Hroro 60 100
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IMoxa3zaTe/in 1 KPUTEPUHU OIlEHUBAHUS KOMIETEHIMIA ¢ OMMCAaHUEM IIKAJ oueHuBanus (Gpopmupyromes ¢ OIl no nanpasnenuio
NOO20MOBKU U 6CMABTIIOMCS 8 PAOOYYIO NPOSPAMMY NOCIE €€ YMBEPHCOCHUS)

Huoexc Yposnu oceoenusn komnemenyuu
Cooepircanue Komnemenyuu . . N
KomnemeHnyuu Ilopozoeviit Ilpoosunymeutii Ilpesocxoonwrii
3HATh. IPHEMBI U CIIOCOOBI TPAMOTHOTO
HCIIOJIB30BAHUA OCHOBHBIX 3aKOHOB
3HaTl): OCHOBHBIC 3aKOHBI eCTeCTBeHHOHay‘{HBIX AUCHUIUINH, METO0B
€CTCCTBCHHOHAYYHbIX NUCHUILINH, MATEMAaTHUYCCKOI'O aHaJiu3a U
3HaT]>: OCHOBHBIC 3aKOHBI METOAbI MATCMATHUYCCKOT'O aHAJIN3a MOACINPOBAHUSA, TCOPETUICCKOTO U
C€CTCCTBCHHOHAYYHBIX U U MOACINPOBAHUSA, TCOPCTUICCKOTO SKCIICPUMECHTAJIbHOTO UCCJICAOBAHUA B
MATEMATHUYCCKUX TUCIIUIIINH, nu BKCHepI/IMeHTaHLHOI‘O CcBOEN HpO(l)eCCI/IOHaHLHOi/’I JCATCIBbHOCTH.
YMeTh: UCIOJIE30BaTh OCHOBHBIE HUCCIICaA0BaAHUA YMersh: MPUMCHATH COBPCMCHHBIC 3HAHUA
3aKOHBI eCTeCTBeHHOHay‘IHLIX u yMeT]): HCIIOJIB30BaTh HpI/IeMI)I u OCHOBHBIX 3aKOHOB eCTeCTBeHHOHay‘IHLIX
CIIOCOOHOCTH UCIIOJIb30BaTh ~
MaTeMaTHYCCKUX NJUCLUIIIINH METOAbI aHAJIN3a JUCHUIIJINH B HpO(I)CCCI/IOHaIIBHOI/I
OCHOBHBI€ 3aKOHBI
HpI/IMeHI/ITeHBHO K peaHBHLIM eCTeCTBeHHOHay‘-IHI)IX nu JCATCIbHOCTH, paHI/IOHaJ'[I)HO HCII0JIb30BAaTh
eCTeCTBeHHOHay‘IHI)IX JUCILIUITIIINH
o mnmponeccam, Ajisd peuICHusA MaTEMaTHYCCKUX 3aKOHOB IJIs METOAbI MATEMATUYECCKOI'O aHAJIN3a U
B IPOeCCHOHATBHOM
poheCCHOHATBHBIX IPOOJIEM. TpaMOTHOTO MCIOJIb30BaHUS B MOJIETUPOBAHUS, TEOPETUUECKOTO U
OIIK-2 JESITeIBHOCTH, IPUMEHSTH METOIBI

MAaTEMaTU4YCCKOro aHajiu3a u
MOICIUPOBAHUSA, TCOPETUICCKOTO
1 SKCIICPUMCHTAJIBHOT'O
HCCJIICA0BAHUS,

BiageTh: OCHOBaMH HaBBIKOB
MPUMEHEHHUS
€CTECTBEHHOHAYIHBIX 3aKOHOB
JUTS MOZIEIUPOBAHUS,
TEOPETHIECKOTO H
9KCIIEPUMEHTAIILHOTO
HCCIIEIOBAHMUS MTPOLIECCOB B
poheCCHOHATBHON
JIESITEIbHOCTH.

MIPOEKTUPOBAHUH IHEPIO- U
pecypcocOeperaromux npoueccax
XUMHYECKOH TEXHOJIOTUH,
He(pTEXUMHUH 1 ONOTEXHOIOTHH.
Baapers: npueMaMu U METOIAMH
NPUMEHEHHUS €CTECTBEHHOHAY YHBIX
3aKOHOB JUTsl MOJCIIHPOBAHHS,
TEOPETHYECKOTO U
9KCIEPUMEHTAILHOTO UCCIIEIOBAHMS
IPOLIECCOB B IPO(eCCHOHATBHOMN
JIeSITEIIbHOCTH.

JKCIIEPUMEHTAIILHOTO UCCIIEA0BAHUS IS
MIPOEKTHPOBAHUS SHEPTO- U
pecypcocOeperarux MpOMBIIIICHHBIX
MIPOIIECCOB; peIIaTh TBOPUECKHE 3a1a4H Ha
OCHOBE UCCJIEJ0BATEIBCKUX TEXHOJOTHH C
AIIEMEHTaMH MOZICIHUPOBAHMUS IPOIIECCOB.
Baapgers: B onHOW Mepe, pUeMaMy U
METOJIaM1 TTPUMEHEHUS
€CTECTBEHHOHAYYHbIX 3aKOHOB AJIs1
MOJIEITUPOBAHUS, TEOPETHUECKOTO U
9KCIIEPUMEHTAIILHOTO UCCIIeI0BAHUS
MIPOIIECCOB B PO ECCHOHATBHOM
JIeSITeJILHOCTH.
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CIOCOOHOCTE UCITOJIb30BATh
OCHOBHBIC €CTCCTBEHHOHAYYHBIE

3narTh. HauboJjee BasKHEBIE
€CTEeCTBEHHOHAYYHbIE 3aKOHBI,
HEOOXOAUMEIE TS IOHUMAaHUS
OKpPYKAOIIETO MUPA U SIBICHHIA
MIPUPOIBL.

YMeTh: UCIIOIB30BaTh HaHOOIEE
B)XHBIC €CTCCTBCHHOHAYYHBIC

3HaTh. 110 OOJIbBIIIEH YacTH BCE
OCHOBHBIE €CTEeCTBEHHOHAYYHBIE
3aKOHBI, HEOOXOUMBIE ISt
TTOHUMAHUS OKPYKAIOIIETO MUPA U
SIBJICHUU IIPUPOJIBI.

YMeTh: UCIIOIB30BATh 0 OOJIBIIIEH
YacTH BCE OCHOBHBIE

3HaTh. BCE OCHOBHBIEC €CTECTBCHHOHAYYHBIE
3aKOHBI, HEOOXOIUMBIE ISl TOHUMAHUS
OKPY’KAroIIEero MUPa U SIBIEHUHA IPUPOIBI.
YMeTb: UCHIONIB30BATh B IIOJIHOW MEPE BCe
OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI,

€CTECTBEHHOHAYYHBIE 3aKOHBI,
OIIK-3 3aKOHBI U1l IOHUMAHUS 3aKOHBI JJIS1 IOHMMAaHUS HEOOXOIUMBIE /IS TIOHIMAHUS
. . HEOOXOUMBIE I TOHUMaHUS .
OKPYKAaIOIIEro MUpa U ABJIECHHH OKPY’KaIOLIEro MUpa U ABICHUII N OKPYKAIOLIEr0 MUPA U ABICHUN NPUPOLIBIL.
) OKPYIKAIOILIEro MUpa 1 ABJIEHUHI ]
OPHUPOJIBI; OPHUPOJIBL. DHPOIEI Baajers. HaBBIKAMH IPAMOTHOTO
Baajers: B UEJIOM YCIELIHO, PHp : NPYMEHEHHS €CTECTBEHHOHAYYHBIX 3aKOHOB
BaaneThb. MOJHOIGHHO HaBBIKAMU
HABLIKAMM TIPUMEHEHUSI IUIst IOHUMAHKs OKPY’KAOIIEr0 MUPa U
[NPMMEHEHHS €CTECTBEHHOHAYYHBIX .
€CTECTBEHHOHAYYHBIX 3aKOHOB SIBJICHUH TIPUPOJIBL.
3aKOHOB JUIsI TOHUMAHUS
JUIs IOHUMAHKsL OKPYIKAFOIIETO .
. OKPYIKAaIOLIEro MUpa U ABJIEHUH
MHMPa U SABICHUH IPUPOIBIL.
HPUPOJIBL.
) 3HATBh. OCHOBHBIE JTAIlbI CTAIUU . .
3HaTh. HavaIa TEOPUU U 3HaTh. B IOJHOI Mepe METOHOJIOTHIO
KOHCTPYMPOBAHHMS HAy4HO- .
NPaKTUKK QHAJTA3a PEIEHUsI . IUIAHUPOBAHUSA TEXHOJIOTUUECKON (pasbl
TEXHUYECKOTO UCCIIEOBAHUS. ITall
poOJIEMBI, OTPAXKEHHBIX B Hay4YHOI'0 MCCJIEN0BAHMsI, COCTOALIENO U3
. . ONpeIeIIEH s 3a/1a4, STaIll
Hay4YHOI IUTEPATypE; KaK . TEOPETUYECKOTO M SMITMPUUECKOTO ITAIOB.
HCCIIENOBAHKS YCIIOBUH PeIEHus, i
HpaBUIbHO (HOPMYJIUPOBATH YMeTh: IPOBOIUTL H3MEPEHHS C
9Tal CO3JaHMs POrPaMMBI .
3aj1auy UCCIIEN0BAHMSI. HCIIOJIb30BaHHEM HOBEHIIINX
CIIOCOOHOCTH TIAHUPOBATH ) HCCIIEOBAHUS.
YMeTh: aHaIu3upoBaTh ) U3MEPUTENBLHBIX CUCTEM, 00ECTIEYHBAIOIIMX
JKCIIEPUMEHTAIIBHBIE YMeThb: MCIOIb30BaTh PE3YIILTATHI
MOCTPOEHHBIE paHee TEOPUH ISt JIOCTOBEPHOCTH SKCIIEPMMEHTAIIBHBIX
I1IK-15 UCCIIEI0BaHNS, IOy YaTh, OIBITHO-3KCIIEPUMEHTANIBLHBIX PaboT .
pelleHNs aHAJIOMHYHbIX 3a/1a4. UCCIIE0BAHUI ¥ IPOM3BECTH 0OPabOTKY 1
00palbaTsIiBaTh U AHAIU3UPOBATH ) JUISL TIOATBEPKICHHS UK .
BuaseTs: OCHOBHBIMHM METOAAMU OLICHKY PE3yJILTATOB U3MEPEHHH.
Oy YEHHBIE PE3yIIbTATEI ONPOBEPIKEHNUS TIPEABAPUTEIHLHO )
NPOBENEHHUS JTa0OPATOPHBIX U BuiasieTs: HaBBIKAMH aHAIN3A U
CHIENTAHHBIX TEOPETHYECKUX
NPOM3BOJCTBEHHBIX N CHCTEMATHU3ALUK PE3YJILTATOB
[OCTPOEHUH M THIIOTES. .
SKCHEPUMEHTOB, TUIIOBBIMU ) N UCCIIEIOBAHMMN, TIPEICTABIEHHS] MATEPUAIIOB
Buajers: METOaMU €TATBHON .
NpYeEMaMU UHTEPIPETUPOBAHUS B BUJIE HAYYHBIX OTYETOB, ITyOIMKALIUIA,
anpoOaIiy pe3ysIbTaToB ..
U [PEJCTABIIEHNS PE3YIbTATOBR 9 NPE3EHTALMH; TOATOTOBKH JAHHBIX IS
. UCCIIENOBAHMH, HX TUTEPATYPHOTO
HAyYHBIX HCCIIENOBAHMIA. COCTaBIICHUsI 0030POB.
0oopMIICHHUS U ITyOTHKAIIHH.
I1K-16 CIIOCOGHOCTH MOJETMPOBATh 3HATh. Ha YJIOBJIETBOPUTEILHOM | 3HATH. OCHOBBI METOIOB 3HATB. Ha CHCTEMHOM YPOBHE
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BHEPro- U pecypcocOeperaromniye
MPOLECCHI B IPOMBIILIEHHOCTH

YPOBHE TEOPHIO U CIIOCOOBI
MaTeMaTHYeCKOTrO
MOJICITUPOBAHUS B
MPOSKTHUPOBAHUU MPOIIECCOB
XUMHYECKOH TEXHOIIOTHH,
HEe()TEXUMUH U OMOTECXHOJIOTHH.
YMeTh. UCIIOJIH30BaTh TOTOBBIC
MOJIENTH TEXHOIOTHYECKUX
MIPOIIECCOB C IEJIBI0 MOy YCHUS
PE3yIBTATOB.

Baagernb: ocHOBaMHU METOIOB
MaTeMaTHYECKOTO
MOJICIIUPOBAHUS U ONTUMH3AIINN
MPOCKTUPOBAHUSI SHEPTO- U
pecypcocOeperarux
MIPOIIECCOB B XMMHUUECKOMN
TEXHOJIOTUH, HEPTEXUMHUU U
OHOTEXHOJIOTHU.

MaTEeMaTHYECKOT0 MOICIIUPOBAHUS B
MIPOEKTUPOBAHUH TIPOILIECCOB
XUMHUYECKOH TEXHOJIOTHH,
He(TEXUMHUH U OMOTEXHOJIOTHH.
YMeTh: pa3pabaThiBaTh MOACIH
HECTIOKHBIX TEXHOJIOTHYECKUX
MPOIIECCOB, MOIYYaTh PE3YIbTATHI
MO/ICITUPOBAHHSI.

Bnamers: Ha XOpoIIeM YpOBHE
METOJaMH MaTEMATHYECKOTO
MO/JICJIMPOBAHMS U ONITHMH3ALUU
MIPOCKTUPOBAHUSI SHEPTO- U
pecypcocoOeperaromux mporeccoB B
XUMHUYECKOH TEXHOJIOTHH,
HE(PTEXUMHUU U OMOTEXHOJIOTHH.

METO/I0JIOTHIO MATEMAaTHIECKOTO
MOJICJIMPOBAHMUSI B IPOCKTHPOBAHUH
MIPOIICCCOB XUMHUYCCKON TEXHOJIOTHH,
HE(PTEXUMHH U OMOTECXHOIIOTUH.

YMeTh. Ha OCHOBE MOZCIUPOBAHNUS
000CHOBBIBATh IPUMEHEHNE COBPEMEHHBIX
TEXHOJIOTUH I 00CCIICUCHHS CTPATCTUH
YCTOWYHMBOTO Pa3BUTHS TEXHOJIOTHYECKUX
MIPOIICCCOB.

BuiiajgeTh: Ha OTIMYHOM YPOBHE METOJaMHU
MAaTEeMAaTHYECKOT0 MOJICIIUPOBAHUS U
ONTHMHU3AIMHU IPOSKTUPOBAHUS SHEPro- U
pecypcocOeperarIux mpoIeccoB B
XUMHYECKON TEXHOJIOIuH, HepTeXuMHUHU U
OUOTEXHOJIOTHH.
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I kaja oueHNBaHUA

Hudposoe |Boipa:xxenue B| CiioBecHoe Kpurtepun onieHKN HHIMKATOPOB A0CTHKEHHUS PH GopMe KOHTPOJIA:
BbIpa’KeHH e oaJ1ax: BbIpa:KeHHE 3auer
OneHka «3a4T€HO» BBICTABIISIETCS CTYACHTY, €CIM OTBETHl HAa BOIPOCHI IO TEMaM AMCLUIIIMHBI
[IOCJIEIOBATEIIbHB], JIOTUYECKU H3JI0KEHBI, JOIYCKAKOTCA HE3HAUYUTENIbHBIE HEIAOYETbl B OTBETE
- 60 - 100 3a9TCHO | cryienTa, TAKME KaK OTCYTCTBUE CAMOCTOSATENLHOIO BHIBO/A, PEYEBBIE OLIMOKH U TIp.
OneHka «HEe 3a4T€HO» BBICTABIJIAETCSA CTYJEHTY, €CIIU CTYACHT HE 3HAE€T OCHOBHBIX NMOHSATUN TEMBI
- Hwmxe 60 He 3aureno

AUCHUIUIMHBI, HC OTBCYACT HA JOIMOJHUTCIIBHBIC U HABOJAIIWEC BOIIPOCHI IIPCTIOAaBaATCIIA.
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IlepeyeHb U KpaTKasi XapaKTepPUCTHKA OLIEHOYHBIX CPE/ICTB

CUTYaIHI0, HEOOXOANUMYIO TSI
pEIIeHUs TaHHOW TTPOOJIEMBI.

Nen/n | HammenoBanue | KpaTkas xapakrepuctuka oreHouHoro | [TpencraBicHue
OIIEHOYHOT0 Cpe/cTBa OIIEHOYHOTO
CpencTBa CpEACTBa B
donme
2 3 4
CpencTBo MpoBEPKU YMEHUM Komruiexr
KoHTposnpHas |IIPUMCHSTD TIOJYYICHHBIC 3HAHUS VISl |KOHTPOJIbHBIX
pabora pelieHus 3a7a4 ONpeIeJICHHOro TUMNa  |3aJaHui o
[0 TEME WM PA3IEIy. BapuaHTam
[IpobGiemHoe 3aaHKE, B KOTOPOM
oOy4aroniemMycst mpeJiararT Komruiekr
. OCMBICIIUTh PEAIBHYIO 3aIaHuI JJIs
Keuc-3ajlatne po¢heCCUOHATIBHO-OPUEHTUPOBAHHYIO | BBIITOJIHEHHUS

KeMc-3a1aun

Pedepar

[IpoaykT caMOCTOATENLHON PabOThI
CTYyJICHTA, MPEJICTABISAIOMIUN COO0M
KpPaTKOE U3JI0KEHUE B TUCbMEHHOM
BH/JIE TOJTYYEHHBIX PE3YJIbTATOB
TEOPETUYECKOr0 aHAIIN3A
ornpeeacHHON Hay4dHOH (yueOHO-
UCCIIEI0BATEIILCKOM) TEMBI, TJIC aBTOP
PAaCKpBIBAET CYTh UCCIIELYEMOMN
po0JIeMbl, TPUBOJIUT Pa3IUUHbIC
TOYKH 3PEHUS, a TAK)Ke COOCTBEHHBIE
B3IJISI/IbI HA HEE.

Tembl
pedeparton

CobecenoBanue

CpeacTBo KOHTPOJIS, OPraHU30BaHHOE
Kak crenuaibHas oecena
MpenoAaBaTesis Ha TEMbI, CBSI3AHHBIE C
M3y4aeMOW TUCUUILIAHON, U
pacCUYMTaHHOE Ha BBISICHEHHE 00beMa
3HAHHUK 00y4aroIerocs mno
OIIPEJICIICHHOMY pa3zeily, TEME,
npobJieMe u T.1I.

Bonpocel no
TeMam/pasieaam
JACLUILINHBI

Tect

Cucrema cTaHIapTU3UPOBAHHBIX
3aJlaH1, IT03BOJISIONIAS
aBTOMATHU3UPOBATH MPOLETYPY
U3MEPEHUS YPOBHS 3HAHUN U YMEHUM
oOyyJaromerocs.

®doua TecTOBEBIX
3aJITaHUH
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HinKkHeKaMCKUH XMUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((rtian)
(benepanbHOro rocy1IapcTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICIIIEr0 00Opa3oBaHuUs

«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u Haumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»

(raumenosanue)

TecToBbIC 3aMaHNA
1o guciuruinie (Moayi0) «OCHOBBI MOJISAUPOBAHUS IPOIIECCOB U allapaToB
HedrerasonepepabOTKU»

(HanMeHOBaHHUE UCLUILITHHBI)

Tema Ne2: MoaenupoBaHue, KAk OCHOBHOM MeTOl HAYYHOI'0 MO3HAHUS

1. BoiOepuTe BaskHOE CBOWCTBO CHCTEMBI :
®
JEIUMOCTh
= U3MEPUMOCTh
© nenocrHocTh
© orHocHTENBHOCTH

2. MaTepuaabHOii MOJIeJIBIO SIBJISIETCS:

C Kapra

®
MakeT caMoJIeTa

. JiarpaMmma

C YepTex

3. K 3HaKkoBoii Mo/1e/ 11 HeJIb3sl OTHECTH
© Hotsl

a cxemy
= yepTéK
. MY3BIKY

4. UndopMauMOHHOMH MO/IeJIbI0, KOTOPAsi HMEET CEeTEeBYIO CTPYKTYPY, SIBJISAETCSA
= ¢aiinoBas cucteMa KOMITbIOTEPA
© reneanormueckoe JIEPEBO CEMBU
®

KOMITbIOTEPHAs ceTh MIHTEpHET
~

CTPYKTypa IPEANPUATHS
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5. IlpeameT, mpouecc WJIH sIBJIeHUEe, MMeOIIee YHUKAIbHOe HMs M NpeJacTaBjsiomee codoii
eIMHOe 1eJ10€, HA3bIBAIOT

bopmyoi
MOJIEIIBIO

00BEKTOM

I T

AJITOpUTMOM

6. Ilpouecc mocTpoeHust Mojieieii Ha3bIBaeTCs:

KOHCTPYUPOBaHUE

-

MOJIETTMPOBAaHUE

~

POCKTHPOBAHUE

C OKCIICPUMCHTUPOBAHUC

7. Moaeanio 00bexkTa ABTomoouanr HE aBisercs

~

UTPYIIKa, BBIMOJIHEHHAs B MaciuTade

€ro 4YepTexu

-

pEKJIaMHBIN POJIMK O HEM

C MAaTCMAaTHUYCCKUC q)OpMy.]'IBI, HCITIOJIb30BAHHBIC IS €I'0 pacucTa

8. MOIleJII/IPOBaHHe, B Ipolecce KOTOPOro peajlbHOMY Oﬁ'beKTy NMPOTUBOMOCTABJAECTCA €I'0

YBC¢JIMYCHHAA WX YMCHBIIICHHANA KOIIUA, HMCHYIOT

C nacaJlbHbIM

C dopmManbHBIM
@

-

MaTCpHraJIbHbIM

aCCoOIIMaTUBHBIM

9. Mopenu, B KOTOPbIX HA OCHOBE aHAJIM3a Pa3IMYHBIX YCJOBUH NPHUHUMAeETCsl pelleHue,
Ha3bIBAIOTCH

C rpaduueckue

-

JIOTUYECCKHUEC

TaOJINUHEBIE

oD

CJIOBCCHBIC

. YnopsiioueHue nH(OPMAIMH 1O ONpeeIeHHOMY MPU3HAKY HA3bIBAETCH !
MoaenupoBanrem
dopmanuzanuen

CoptupoBkoii

SRS TS I

CucreMarusarmeii

11. O6mumM Ha3BaHHe Mojejeil, KOTOpble MPeACTABISIOT C000ii COBOKYNMHOCTH MOJIe3HOH W
HYKHOH HH(popManuu 00 00beKTe, ABJIsIeTCS
®

-

UH(POPMALIMOHHBIE

MPEAMCTHBIC
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CJIOBCCHBIC

-

MaTCpHaAJIbHBIC

12. 3uaKoBoii MOJAEJIbIO ABJIACTCH.
Iuarpamma
ro0yc

JACTCKHUC UT'PYIIKH

I T B

MOJIeIb KOpaodiis

=

3. KomnbrorepHoe Moe1MpoBaHue - 3TO |
MPOLIECC MOCTPOEHUS MOJIEIH KOMITBIOTEPHBIMU CPEJICTBAMU
npoliecc ucciae0BaHusl 00BEKTa MOCPEACTBOM €r0 KOMITBIOTEPHOM Mo1enu

MOCTPOCHUC MOJCIIN Ha 3KpPAaHC KOMIIBIOTCPaA

I T B

pCeIICHNC KOHKpGTHOfI 3ala4y C IMIOMOIIBIO KOMITBIOTECPA

14. MoaenupoBaHue — HCCJeJOBAHUE KAKHMX-JM0O sIBJeHHIi, MPOUECCOB HJIH
00BbEKTOB NMyTeM

1) npoBeacHNUSA HATYPHOTO IKCIIEPUMECHTA.

2) MOCTPOEHUS U M3YUYEHHUS UX MOJEICH.

3) u3ydyeHus WX CBOWCTB Ha caMUX 00BbEKTaX, NpoIleccax MU SBICHHU.

4) MOCTPOCHHUS MX KONHU B HATYPaJIbHYI BEJIUYUHY.

15. Hoa MogensiIMU MOHUMAIOTCSH

1) Hekue uAealbHbIe 0O0BEKTHI, K KOTOPBIM HEOOXOJAUMO CTPEMHUTHCS MPU H3YUCHHUH
peanbHOTO 00BEKTA.

2) ocoObie 00BEKTHI PEaJbHOTO MHpPA, KOTOPbIE NOMYCKAaKT HCCIEJIOBAHUE CBOHUX
CBOWCTB.

3) Takue MaTepualbHbIE CHCTEMBbI, KOTOPbIC 3aMeEIIal0OT OO0BEKT HCCICAOBAHUSA U
CIYXaT UCTOYHUKOM MHPOPMAILIUU O HEM.

4) yMEHBIICHHBIC KOTMU pealibHBIX 00BEKTOB.

16. Moaeau BbHICTYNAKT TAKHMH aHAJIOTaMH OPUTHUHAJIOB,

1) xoTophie aOCONIOTHO HE CXOXHU C OPUTHHAIIOM.

2) KOTOpbIE JOJIKHBI 0053aTEIbHO 00ECEYUTh FeOMETPUIECKOe mogo0ue.
3) CXO0ACTBO KOTOPBIX JOJIKHO OBITH a0CONIOTHO MOJHBIM.

4) CXOJCTBO KOTOPBIX CYIIECTBEHHO, a Pa3JIMuKHe HE CYN[ECTBEHHO.

17. MoaeibHOe HcCcaeJOBAHNE UMeeT CJAEIYIIYI CTPYKTYpPY

1) mocTaHOBKaA 3a7a4M;

2) co3maHMe WK BHIOOP MOJCIIH,

3) mccieaoBaHUE MOJICIIH,

4) B CTPYKType HE J0CTaeT OJHOTO 3JEMEHTa <IEePEeHOC 3HAaHUS C MOJCIU Ha
OpHUTHHAI»

18. IIo wneassMm muccieA0BaHHSI Mojelieili B mnpouecce MNO3HAHUS MOJeEJH
NOoApPa3aeJqslTCHd HA

1) 3BpUCTHYECKHE U TUTAKTUYCCKHE MOJCIIH.

2) eCTECTBEHHBIC U HCKYCCTBEHHBIC MOJICIIH.
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3) 3HAKOBBIC U BEIIECTBEHHO-TEXHUYECKUE MOJICIIU
4) cny4yaliHble U JeTCPMUHHUPOBAHHBIC.

19. Mo cnoco0y Bocnpou3BeJeHHMs B MoAeiassX HHPopMauuum 00 opurmHaie

MO/ €eJId MOAPA3AEJATCH HA

1) 3BpuUCTHYECKHE U TUJAAKTUUCCKUE MOJCIIH.

2) 3HAKOBbBIC U BCI[ECTBEHHO-TEXHHUUYCCKHE MOJCIIH.
3) ecTecTBEHHBIE U HCKYCCTBEHHBIEC MOJICIIH.

4) cnyvaiiHble U TETEPMHUHUPOBAHHBIC.

20. TIlo cTemeHH Yy4YacTHs 4YeJOoBeKa B CO3JaHUM MojJeJei
noapa3aeiasilOTCH HA

1) 3BpHUCTHYECKHE U TUTAKTUYCCKHE MOCIIH.

2) 3HAKOBBIC U BCIIECTBEHHO-TEXHUUYCCKHE MOJCIH.

3) ecTeCTBEHHBIC U HCKYCCTBEHHBIC MOJICIIH.

4) cny4yallHble U J€TCPMUHHUPOBAHHBIC.

21. ITo paxkTOpy BpeMeHH MO/JeJIH NOAPa3aeasl0TCHd HA
1) sBpUCTHYECKHE U TUTAKTUYECKHE MOJCIIH.

2) cny4ailHble M JETCPMUHUPOBAHHBIC.

3) HenmpephIBHBIE U JUCKPETHEHIC.

4) craTHYeCKHUE U AUHAMHYECKHUE.

22. Ilo paxkTOopy HeonmpeaeJeHHOCTH MOJAeJIM MOAPAa3aeA0TCH HA
1) cnyuyaiiHbie U TETEPMHUHUPOBAHHBIEC.

2) PBpUCTHYCCKUEC M JUJAAKTHYCCKUEC MOJCIIH.

3) HenmpephIBHBIE U JUCKPETHBHIC.

4) cTaTUYEeCKHE U JTHHAMHYECKHE.

23. TIlo <d¢akTopy HenpepbIBHOCTH MOJeJHPYEeMbIX TIPOIECCOB
noapa3iejasilOTCs HA

1) cnyuaiinbie U TETEpPMHUHUPOBAHHBIE.

2) HeNpepbIBHBIC U JUCKPETHBIC.

3) 9BpHUCTHYCCKHE U IUJAKTUYCCKUE MOJICIIH.

4) cTaTUYeCKHUE W JUHAMHUYECKHUE.

24. Tlo THNYy CBSI3H MeEXJAY MOJAeJHPYEeMBIMH JJeMeHTaMH
NnoApa3xeasilOTCHd Ha

1) cnyuvaiiHbie U NETEPMHUHUPOBAHHBIEC.

2) HenpepbIBHBIC U JUCKPETHBIC.

3) nuHEelHbIC U HEJIHHCHHBIE.

4) cTraTUYeCKUE U JUHAMHUYCCKHUE.

25. Iloka3aHHasi HA PUCYHKe cXeMa NMpouecca MoJAeJHPOBAHHUSA
1) mocTpoeHa MpaBHIBHO.

2) He JOJKHA COJepPKaTh BETBICHHUS.

3) BKIOYaeT JUIIHUNA ONOK — «HOopMann30BaHHOE OTIUCAHUEY.

4) noJKHA 3aMKHYTBHCS Ha pealbHBIA 00BEKT.

26. [loka3anHas HA PUHCYHKE CX€Ma nmpoumecca MoaceJdupoBaHus

MOaeJan

MOaeJaun

MOaeJaun

1) 3a OJIOKOM «BepI/I(bI/IKaI_II/ISI» AO0JI’)KHAa HUMCTb BCTBJICHHUEC, KOTOPOC obecmeyuBaeT

UTEpauIo.
2) He IOJKHA 3aMBIKAThCS HA peajbHbBIH 0O0BEKT.
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3) BKJIMOYAET JHUIIHUNA OJOK — «Pe3yJIbTaThI».
4) mocTpocHa MPaBUIBHO.

27. Bo BTOpoM 0/10Ke cXeMBbI Mponecca MOJAeJTUPOBAHUS NMPONYIIEHO:

1) nexoMmoO3uIHA.

2) BepbanbHass MOJENb.

3) CTPYKTYpHBI# aHATHU3.

4) reomeTpHuuYeCcKas MOJCIb.

Kpurepuu oueHku:

[IpoueHT npaBUIBHBIX OTBETOB Ha OLICHKA
BOIIPOCHI TECTA
< 60% 0
> 60% ,H0 <74 % 4
> 74% ,10 <87 % 5
> 87 % 6
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MuHucTepcTBO HAYKH U BhIcIEro oopazoBanus Poccuiickoit denepanuu
HuxHekaMCKU XMMHKO-TEXHOJIOIHUECKUH HHCTUTYT (rituan)
dbenepanbHOTO TOCYAAPCTBEHHOTO OO PKETHOTO 00Pa30BaTEILHOTO YUPEHKICHUS
BBICILIETO 00pa30BaHuUs
«Ka3aHCKHi1 HAlIMOHATIBHBIA UCCIE0BATEIHLCKUN TEXHOJIOTHYECKU YHUBEPCUTET

@axyromem _ MexaHUYECKUU

Kagheopa__Mainuu v annapatoB XUMHUYECKUX TPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckre MamHbl 1 000PY/I0BAaHUE

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «O6opynoBanue HedrerazonepepadoTKm»
(raumenosanue)

Keiic-3agaua
1o quctumuinHe (Moayio) «OCHOBBI MOJICTMPOBAHUS IIPOIIECCOB U alllIapaToB
HedTerazonepepabOTKU

(HaMMeHOBaHKE AUCLUILIMHBI)

Tema Ne9. KomnbroTepHoe Moe/iMpoBaHue U MPOrpaMMHO-MHGOPMAIHOHHbIE
CHCTEMbI MO/JICJIMPOBAHUS XUMHKO-TEXHOJIOTHYECKUX CUCTEM

3ananue

IIpo0/1eMHO-0pHEeHTHPOBAHHASA CUTYALMSL:

CTpyKTypHBIN aHAIIW3 U ONTHUMH3AIUS C TIOMOIIBIO TMPOTPaMMHO-UH(OPMAITMOHHBIX
CpPEACTB MOJICTUPOBAHUS TO3BOJUIN pa3padoTaTh TexHoJoruueckyro cxemy XTC.
HeobxoaumMo Ha OCHOBE TEXHOJOTMYECKONM CXEMbl, HCHOJIb3ysl BEKTOPHBIN
rpauUecKkuil pesakTop WM TMOIXOJSIIYI0 CHCTEMY MOJCTUPOBAHMS, COCTaBUTH
onepatopHyro cxemy XTC :

BapuaHTsi:

1) mpou3BoACTBA BOJOPOIa KOHBEPCHUEH METaHa.

2) IPOU3BOICTBA A30TO-BOJOPOIHON CMECH KOHBEPCHEH METaHa.

3) Mpou3BOCTBa aMMKaKa KOHBEPCHEH a30TO-BOIOPOIHOM CMECH.
4) mpon3BOJICTBA pa30aBICHHON a30THOW KHUCIIOTHI.

5) npou3BOJCTBA U OYMCTKH CEPHUCTOTO Ta3a.

6) MPOU3BOCTBA CEPHOM KUCIOTHI U3 OYHMILEHHOTO CEPHUCTOTO ra3a.
7) MOTOYHOT'O MPOU3BO/ICTBA IPAHYIUPOBAHHOTO cynepdocdara.

8) nmpon3BoACTBa aMMHAYHON CEITUTPHI.

9) npou3BoCTBa KapOamMuIa.

10) mpou3BOACTBa METAHOJIA U3 CHHTE3-Ta3a.

11) npou3BOACTBA 3TAHOJIA KATATUTUUCCKOM rUapaTalrei STUIcHa.
12) nerunpupoBanus OytaHa B OyTHJICH.

13) neruapupoBaHus OYTHUICHOB B JUBHUHHUIL.

14) yCcTaHOBKH KaTaJIMTHYECKOTO KPEKUHTA.
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15) ycTaHOBKH THIPOOYHCTKH OCH3HMHA.

16) ycTaHOBKH TUAPOOYUCTKH BAKyYMHBIX JTUCTUILISTOB.

17) ycTaHOBKH TIOJTYYCHHUS CEPHI U3 CEPOBOIopoa 1o merony Kiayca.
18) ycTaHOBKH KaTaIMTHYECKOTO PUPOPMHHTA.

19) ycTaHOBKM M30MepH3aluu ppakuun H.K.-62°C.

20) ycTaHOBKH OJIHOCTYIICHYATOI'O THAPOKPEKUHTA.

Kpurepuu ouenku:

KpuTepuii MakcuMaabHOM oneHKkH — 8 0aJJ10B!

1) 3ajaya pernieHa B IMOJIHOM 00bEME;

2) OnepatopHas cxema X TC moctpoeHa 06e3 OIIMOOK;

3) s cuHTe3a CXeMbl KCIIOJIb30BaHA CHUCTEMa MOJCIHUPOBAHMS HWIIM BEKTOPHBIM
rpadudeckuit penakTop;

4) OniepaTtopHas cxema COIPOBOXKIACTCS MMOAPOOHBIM TEKCTOBBIM OITUCAHHUEM;

5) KoMroHOBKa CXEeMBbI BBIITOJIHEHA HATJISAHO U OJJHO3HAYHO.

6) HOoJIy4YeHHOE PEIICHHE YCIIEIIHO 3aIMIIICHO BO BPeMs ITyOIHMYHOTO 00CYKICHHS B
rpyI1Ie.

Kpurepuii ouenku Ha 6,5 6ana:

1) 3aaya perieHa B MOJIHOM 00bEME;

2) Omneparophas cxema XTC nocTpoeHa ¢ HEKOTOPBIMHU OIIHOKaMHU,

3) [yt cuHTE3a CXeMBI UCIIONIb30BaH MPOCTON Tpadudeckuil perakTop;

4) OmniepaTopHasi cCXemMa COIPOBOXKIACTCS HETTOIHBIM TEKCTOBBIM OMHCAHUCM,;

5) KoMImoHOBKa CXEMBI BHITIOJIHEHA HE CTOJIb HATIISIHO M OJTHO3HAYHO.

6) MmoJiydeHHOE PEIICHHUE XOPOIIO 3alUIIEHO BO BPeMsl MyOIMYHOrO OOCYKICHUS B
rpymre.

KpuTepuii MuHMMAJIbHON OLleHKH — S 0aJa:

1) 3aiaua pereHa B HEIOJIHOM 00beMe;

2) Onepartopnas cxema XTC mocTpoeHa co 3HAYUTECIIBHBIMH OIIMOKAMH;

3) Cxembl TmOCTpOoeHa ©€3 WCIIOJB30BAHUS CPEJACTB MOJCIUPOBAHUSA  HIIU
rpauyecKoro pelakTopa;

4) OmnepaTopHas CXeMa COIPOBOXKIACTCS TCKCTOBBIM OIMKMCAHUEM, COJEPIKAIIUM
3HAYUTETHHBIC OITHOKHY,;

5) KoMImoHOBKa cXeMBbI BHIITOJIHEHA HEA((DEKTUBHO U HE BCET/Ia OHO3HAYHO.

6) MoyiydeHHOE pEIICHUE YOBJICTBOPHUTEIBHO 3AIUIICHO BO BpeMs IyOJUYHOTO
00CYX/ICHHSI B TPYTITIE.

Kpurepuii oeHKH «HEyI0BJIETBOPUTEIbHOY!

OneHka «HEyJOBJIETBOPUTEIBHO» BBICTABIIAECTCS B TOM Cilydae, €CIM HE BBIIOJIHEH
XOTs Obl OJJUH MYHKT KPUTEPUEB MUHUMAIbHOU OLIEHKH.
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»
(raumenosanue)

KommiiekT 3aanuii 1jisi KOHTPOJIbHOU padoThI
1o guciuruinie (Moayi0) «OCHOBBI MOJISIUPOBAHUS POIIECCOB U allapaToB
HedTerazonepepaboOTKU»

(HarMeHOBaHKE AUCIUTLIHHBI)

KonTtpoabhasi pa6ora Nel
Tema Ne/: MerToabl pemieHusi MATEMATHYECKUX MOJAeJiedl MPOLECCOB XUMMKO-
TEXHOJIOTHYECKHUX CHCTEM.
KonTponbHas palGoTa mnpeAaHazHayeHa [UIsl ONpPENETICHUsT CTENEHH YCBOEHUS
CTyA€HTAaMU YHCJICHHBIX M ACCHUMNOTOTHYECKHX METOJIOB PEIICHHS MAaTEeMaTUYECKHUX
MoOJIeJIel TETUIOBBIX 1 MACCOOOMEHHBIX MTPOIIECCOB XMMUKO-TEXHOJIOTUIECKUX CUCTEM.
3aganue
CpencrBsamu VBA MS Excel paspaboraiiTe alropuT™ pelicHHS MaTeMaTHYeCKOM
MOJENH JJIsI MCCIEAOBaHUSA Mpolecca OXJAXKIACHUS I[UIACTUHBI W3 3aJaHHOTO
Marepuaia TMpU CUMMETPUYHOM KOHBEKTUBHOM  TEIUIOOOMEHE ¢ OOKOBBIX
ITIOBEPXHOCTEM.
TpeboBanus:
1. Ucnonb3ys cpencrBa VBA MS EXcel, pa3paboraiite 3kpaHHyio GopMy JUIsl BBOJIA
3aJIaHHBIX MTAPAMETPOB.
2. Pa3zmectute Ha 3TOM ke (opMe KOMAHJHYIO KHONKY M CO3JaiTe MpPOUEAYpYy —
00pabOTYMK HAXKATHS HA ATy KHOTIKY.
3. Mcnonp3yst MaTeMaTHYECKyI0 MOJENb TETIOOOMEHHOTO MpOoIecca ¢ TPAaHUYHBIMU
YCIOBUSIMM KOHBEKTHMBHOTO TEIUIOOOMEHA IUIaCTHUHBI CO Cpefoi, pazpadboraiite
YHCJICHHBIN WM aCUMITOTUYECKUM CIIOCO0 ee pelieHus .
4. Ha OCHOBE NOJIy4YEHHOI'O pEIICHHs pa3padoTalTe aJrOpUTM MPOrpaMMbl s
MOJIETMPOBAaHMS 3aJaHHOTO IpoLEecca.
5. 3amycTtuTe mporpaMMmy Ha BbinoidHeHue. Ecimu oHa paboraer 0e3 ommOOK, B
nonyunte Ha jucte MS Excel tabmuiy mns mocTpoeHus SMIOpBl TeMIepaTyp Ha
MIOJIOBMHE TOJIIIUHBI TTacTUHBI ¢ nHTepBaioM 100 cexyH.
6. [To maHHBIM TMOYYMBIICHCS TaOJIUIBI, C TIOMOIILI0 MacTepa auarpamm MS Excel
MOCTPOTE 6 SIMI0p IS Pa3IMYHBIX MHTEPBAJIOB BPEMEHHU Ha OJIHOM auarpamMmme.
Tun rpaduka — TOUeUHBIH.
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Bbl AOKHBI TOIYYUTh AMArpamMMy, MOX0XKYI0 Ha Ty, YTO U300pakeHa Ha PUCYHKE
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Pucynok. Bo3MOXHBIM BapuaHT NPEACTABICHUS PE3yJIbTaTa MOJCIMPOBAHUS

BapuanT 1

Marepuan mnactunsl — KBapiieBoe cTeKI10

Tommmua — 0,05 m.

[InotHOCTH MaTepuana — 2200 kr/m°,

Koadpdunuent rermnonpoBognoctu — 1,36

TemnoeMkocTh Matepuana — 729

Koad¢uiment rennoodmMena Mexay mIacTUHON U Bo3ayxom — 20
Havanbnas remneparypa minactunbl — 120 rpaa

Temmneparypa cpensl — 20 rpan

Bapuanr 2

Marepuan rmiacTuHbl — JIaTyHb

Tomnmmua — 0,05

[TnotrOCTH MaTepuana — 8600

Kosdpduuuent rermnonposognoctu — 111

TemmoemkocTh MaTepuaia — 385

Koadpdunuent rernnoodMena Mexay miacTHHON U Bo3ayxoM — 20
Havanenas Temneparypa miactuasl — 120 rpag

Temmneparypa cpensl — 20 rpan

Bapuanr 3

Marepuan mmactuabl — Menb

Tomnmmua — 0,05

ITmoTHOCTH MaTepuana — 8960

Koaddumnuent remnonpoognoctu — 384

TennoemkocTh MaTepuaia — 385

Koadunuent remmooOMena Mex a1y miaacTUHON u Bo3ayxoMm — 20
Havanenas Temneparypa miactuasl — 120 rpag

Temneparypa cpenst — 20 rpaj

35



Bapuanr 4

Marepuan mnactuasl — [IpoOka

Tommmua — 0,05

[TnmoTHOCTH MaTepuana — 150

KoadpummenT rermnonpoBognoctu — 0,05

Temmoemkocth Matepuana — 1380

KoaddunmenT remnooOMeHna Mexay miaacTuHON u Bo3ayxom — 20
Hauanbnas Temneparypa miactuasl — 120 rpan

Temneparypa cpenst — 20 rpag

Bapuanrt 5

Marepuan maactuabl — MonubieH

Tommmua — 0,05

[InoTHOCTH MaTepuana — 10200

Koaddumument remnonposognocta — 150

TemnoemkocTh MaTepuaia — 251

Koaddumnuent temnoodMena Mexay miacTHHON U Bo3ayxoM — 20
Hauanbnas Temneparypa miactunsl — 120 rpan

Temneparypa cpenst — 20 rpaj

BapuanTt 6

Marepuan nnactussl — Hukens

Tommmua — 0,05

[TnoTHOCTH MaTepuana — 8900

Koadpunment TenmnonpoBogHocty — 75,5

TemmoeMkocTh Matepuaia — 448

Koaddumment rennoodMena Mexay mIacTUHON U Bo3ayxom — 20
Hauanbnas Temneparypa miactunsl — 120 rpan

Bapuant 7/

Marepunan nnactunbl — CTEKI0

Tonmuaa — 0,05

[TnorrOoCTh MaTepuana — 2500

KoaddumuenT reronpoogaoctr — 0,97

TennmoemkocTh MaTepuana — 779

Koaddumument remnoodbMena Mex 1y miacTuHOM u Bo3ayxom — 20
Havanpnas Temnepatypa miactuasl — 120 rpag

Bapuanr 8

Marepuan maacTUHbI — AJTIOMUHUN

Tommmua — 0,05

[TnmoTHOCTH MaTepuana — 2700

KoadpummenT TemnonpoBoanoctu — 209

TemmoeMkocTh MaTepuaia — 896

Koaddumment remnoodOMena Mex 1y miacTuHoi u Bo3ayxom — 20



Havanbnas remneparypa minactunbl — 120 rpaa
Temmneparypa cpeabl — 20 rpan

Bapuant 9

Marepuan mmactunbl — L{uHK

Tomnmmua — 0,05

[TnotHOCTH MaTepuana — 7133

Koadpdpunment remnonposognoctu — 110

TemmoemkocTh MaTepuaia — 389

Koadunment rennoodmMena Mexay miacTUHON U Bo3ayxom — 20
Havanenas Temnepatypa miactuasl — 120 rpag

Temmneparypa cpenbl — 20 rpan

Bapuant 10

Marepuan nactubl — beTtoH

Tomnmmua — 0,05

[TnotrOCTH MaTepuana — 2200

Koa¢pduument remnonposogHoctu — 1,5

Tennmoemkocth MaTepuaia — 920

Koaddumment remnoodbMena Mexay miacTuHOM u Bo3ayxom — 20
Havanpnas Temneparypa miactuasl — 120 rpag

Temneparypa cpenst — 20 rpaj

Kpurepuu oueHku:

KpuTepnii MakcuMaJIbHOM OlleHKH Ha 8 0aJJI0B:

BoinonHeHns! Bce TpeboBaHMs 3a/1aHusl K padore. BeiOpaHa cooTBeTCTBYIOIIAs 3a/1a4e
MaTteMaTudeckas Mojenb. [IpaBuinbHO chopMyITUpoBaHbl KpaeBble (HaYalbHBIC,
TpaHUYHBIC) YCJIOBUS MOJETH Ipoliecca. [ paMOTHO BBIMOJHEH MOI00pP MeToaa
pemienus. be3 ommOok pa3paboTan anropuT™ peuieHus 3aaadu. Tekct pazpaboTaHHON
IpOrpaMMBbI B MTOJIHOM MEpe COOTBETCTBYET pa3pabOTaHHOMY aaropuTMy. BeimoiaHeHa
BepU(PHUKAIUS MOJEINM M TeCTUpoBaHWE mporpamMmbl. C MOMOIIBIO MOJEIH
NPOU3BEACH  BBIUMCIMTENIBHBIM  3KCIepuMeHT.  [lomydeHHBlE  pe3yJbTaThl
IpeCTaBIEeHbl B HarIAIHOU (opme. Crenanbl MpaBUiIbHBIE BBIBOJBI IO PE3yJbTaTam
MOJEIUPOBAHUS.

Kpurtepnii onenku Ha 6,5 6a1710B:

Brinonaens! Bce TpeboBanus 3agaHus K padbote. BeiOpana cooTBeTcTBYyIOMmAsA 3a/1a49e
MaTeMaThdeckas Mojelb. [IpaBwibHO chopMynHpoBaHBl KpaeBble (HadabHBIE,
TpaHUYHBIC) YCIOBHS MOJEIW TMpolecca. BpIModHEH TOA00p HE CaMoro
3b(deKTUBHOTO MeTo/a pelieHus. B anroputme pemieHus: 3agaydl  UMEHOTCS
HECYyIIeCTBeHHbIe OMMOKU. TekcT pa3paboTaHHOW MPOTpaMMbl HECKOJIBKO HE
COOTBETCTBYET pa3paboTaHHOMY anropuTMy. He coBceM KOPPEKTHO BBIMTOJTHEHA
BEepU(UKAIUS MOJEIM H TeCTUpoBaHWE mporpamMmbl. C TMOMOIIBIO MOJEIH
NPOU3BEJCH  BBIYUCIUTENBbHBIA  JKcrepuMmeHT.  [lomydeHHBIE  pe3ysbTaThl
NPECTaBICHb B HATSIAHON (opMe, HO HE COBCEM YMOOHBI Ui TOCIEIYIOIIETO
aHanu3a. B Oomblmeid YacTW CAeNaHbl MPaBUIBHBIC BBIBOJBI 10 pe3yjIbTaTaM
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MOJCIUPOBAHM.

Kpurtepuii MUHNMAILHON OLIEHKHU HA D 0AJLJI0B!

Brimonnensl He Bce TpeOoBaHMs 3adaHuss K pabore. BriOpaHa He BIOJIHE
COOTBETCTBYIOIIYIO 3ajadye maremaTudeckas Mozelb. B ¢dopmynupoBke KpaeBbIx
(HavaabHBIX, TPAHWYHBIX) YCIOBHH MOJAEIM MpoIecca HMMEIOTCS  OUIHMOKH.
HekoppekTHO BbINOAHEH MOAOOp METOJa pelieHus. B anropurme pemieHus 3anaydu
UMEIOTCSI Heo4eThl. TeKCT pa3padoTaHHOW MporpaMMbl B HEKOTOPOHM CTENEHU HE
COOTBETCTBYET pa3pabOoTaHHOMY anropuTmy. He BbimosiHeHa BepuduUKanus MOJAETU
WIM TeCTUpOBaHuE Iporpammbl. C MOMOLIBI0 MOJENH NMPOU3BEIEH BBIYUCIUTEIbHBIN
skcriepuMeHT. [lomydeHHble pe3ynbTaThl MPEACTABICHBI B Ipaduueckoil Qopme,
OJIHAKO WX HAIJMSJHOCTh HEBbICOKAa. (ChenaHbl BBIBOABI 1O  pe3yJbTaTaM
MOJIETTUPOBAaHUS, HO B UX (DOPMYITUPOBKE UMEIOTCS OIITHOKH.

Kpurtepuii olleHKH «HeY/10BJIETBOPHUTEIbHO!

Ecnn xoTs Obl OJIMH U3 NEPEUYUCIICHHBIX KPUTEPUEB JUIsi MMHUMAJIbHOW OLICHKU HE
coOJIt01aeTCs, BBICTABISETCA OLIEHKA «HEYOBJIETBOPUTEIbHO», pab0Ta BO3BpAILAeTCsI
Ha J10paboTKy.

KonTtpoabhasi pa6ora Ne2

Tema Ne6: Mcnosib30BaHne METOI0B ONTUMM3ALUM NPH MOAeTUPOBAHUM IHEPIO-
U pecypcocOeperaluiux Npou3BoaACTB

KonTponbHas pabora mpenHa3HaueHa JJig OIpPENEICHHUs] CTENEeHU YCBOCHMS
CTYyJIEHTaMH METOJOB ONTHUMM3ALUU TEIUIOBBIX M MacCOOOMEHHBIX MPOLECCOB,
IPOTEKAIOUIMX B alapaTax XUMHYECKOW TEXHOJIOTMM Ha OCHOBE PErpeCCHOHHBIX
MOJIEJIEN.

3aganue

[TonoOparh onTUMalbHBIE NapamMeTpbl pabOThl XMUMHUYECKOTO PEAKTOpa Ha OCHOBE
pa3pabOTKU pEerpecCUMOHHON MOJENIH MPOTEKAIOIIEro B HeM nponecca. OnTUMHU3aIII0
BBIIIOJIHUTh Ha OCHOBE TIPAaJUEHTHOTO MeTona. B KkadecTBE MOJENM pPErpeccuu
BbIOpaTh ypaBHEHHE TepBOro mnopsaka. OUEHUTh 3HAYUMOCTh KO3((UIIMEHTOB
ypaBHEHUS. BBINOIHUTH MPOBEPKY aAEKBATHOCTU MOAeIU. Mcronb3ysi MOCTPOEHHYIO
MOJIeb ONPEIENIUTh ONTUMAJIbHBIE MapaMeTphl mporecca. M3mMepeHus BBINOIHUTD C
MOMOIIIBIO TabopaTopHOTO cTeH1a «RegreF4».

BapuaHTsl padoTbl

KonTponbHast paboTa compskeHa € KOMIUIEKCOM M3MEPEHUN Ha 1a00paTOpHOM
crerze. [Ipy MX BBINOJHEHUM KaXAbIH CTYJEHT caM BBIOMPAET MCXOJHBIE 3HAYCHMS
JUIsl padoThl. DTO MO3BOJSET MOJIYYUTh YHUKAIbHBIM HaOOp MCXOIHBIX JAHHBIX JUIS
BBINIOJIHEHUS KOHTPOJIbHOW pabOThI, ONIPeAEISIONINIA €€ BapUaHT.

Kpurepuu oueHku:

Kpurtepuii MmakcumaabHO# olleHKH Ha 8 6aJ1J10B!

BoinonHeHs! Bce TpeboBaHMs 3a/1aHusl K padore. BeiOpaHa cooTBeTCTBYIOIIAs 3a/1a4e
MaTemMaTuyeckas Mojenb. lIpaBuibHO BBIOpaHBI HCXOAHBIE 3HAuY€HUS (HAKTOPOB,
OKa3bpIBAIOIIMX BIUSHHUE HA PE3yJIbTAT Iporecca. [ paMOTHO BBIIIOJIHEH HAaYaJbHBIN
3Tan MOJICJIMPOBAHMS, CBSI3aHHBIM C UW3MEpeHMsIMU Ha creHje. be3 ommbok
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pa3paboTaH aJrOpuTM MOCTPOCHHUSI PErPECCUOHHON MOJienu. BrimojiHeHa MpoBepka
3HAYUMOCTU KO3 (UIIMEHTOB YpaBHEHMs pErpeccuu. BrinogHeHa nmpoBepka MoJeIu
Ha aJIeKBaTHOCTb. C MOMOIIBIO MOJIETU MPOU3BEAEH MOUCK ONTUMAJbHBIX YCIOBUU
pabothl anmapata. [logydeHHble pe3ynbTaThl NMPEACTABICHBI B HArJSAHOW (opme.
CrenaHbl TpaBUJIbHBIE BBIBOJIBI IO PE3YyJIbTATaM MOAECIHPOBAHUS.

Kputepuii onenku Ha 6,5 6a/110B:

BrinonHeHsl Bce TpeOoBaHUs 3a7aHus K padbore. BeiOpaHa cooTBETCTBYIOIIAs 3a/1aue
MaTeMatuyeckass Mojiesb. C HEKOTOPBIMU OIMIMOKaMU BBIOpaHBI UCXOAHBIC 3HAUCHUS
(bakTOpOB, OKa3bIBAIOIIMX BIMSHUE HA PE3yJIbTaT Mpoiecca. B 1menom mpaBuibHO
BBITIOJTHEH HAYyaJdbHbIN ATan MOJEIUPOBAHUS, CBSI3aHHBIM C U3MEPEHUSIMU Ha CTECHJIE.
C He3HAYUTENIbHBIMUA OLIMOKAMU pa3padOTaH alrOpPUTM MOCTPOEHUSI PErpecCUOHHOM
Mojieni. BrimloiHeHa mpoBepka 3HAYMMOCTUA KOI(PPUIIMEHTOB ypaBHEHHS PETPECCUMU.
BrinonHena npoBepka MOJAENH Ha aieKBAaTHOCTh. C MOMOIIBIO MOJEIU MPOU3BEICH
MOMCK ONTHMAJIBHBIX YCJIOBHM pabOThI arapara, OJHAKO HAlJCHHOE pelIeHHUE He
sBIgeTCS HawTy4IuM. [loydeHHbie pe3yapTaThl MPEICTABICHBI B HATJISIAHON (opMe.
Cnenanbl BBIBOABI IO pe3yJbTaTaM MOJICTUPOBAHUS, OJAHAKO B HHUX JOMYILECHBI
HEKOTOPBIE JIOTHYECKHUE OIIUOKHU.

Kpurtepuii MUHMMAIBLHON OLIEHKHU HA D 0AJLJI0B!

Brimonuensl He Bce TpeOoBaHus 3amaHusi Kk padore. He coBcem BepHO BbIOpaHa
COOTBETCTBYIOIIAS 3a7jaue Maremaruueckas Mojenb. Mcxoaubie 3HaueHus: (hakTopoB,
OKa3bIBAIOIIMX BIUSHUE Ha pe3yJbTaT MpoLEcca 3aJaHbl HE BIOJIHE KOppekTHO. Co
3HAYUTEIBHBIMU OIIMOKAMU BBIIIOJIHEH HAYaJIbHBIA 3Tall MOAEIUPOBAHUS, CBSI3aHHbBIN
C u3MepeHMUssIMM Ha cTeHge. Pa3zpaboran He camblii 3(PPEKTUBHBIA aNTOPUTM
MOCTPOEHUSI  PErPECCHOHHONW  Mojenu. BpllonHeHa MpoBepKa  3HAYUMOCTH
KOO(pGUIIMEHTOB ypaBHEHUs perpeccud. BbINogHeHa TpoBepka MOAETU Ha
aZeKkBaTHOCTh. CTemneHb aJeKBaTHOCTU MOJEIM HeBbICOKa. C MOMOIIBIO MOJETU
IpOU3BEJCHA TMOMBbITKA [OWCKAa ONTUMAalbHBIX YCJIOBMM pabOThl ammapara.
[lonydyeHHble pe3ynbTaThl MPEACTaBIECHBl B HarsiiHOM ¢opme. CrenaHa MHOMBITKA
(dbopMyIMpOBaHUS BEIBOJIOB IO Pe3yJIbTaTaM MOJCIUPOBAHHUS.

Kpurepuii onieHKN <HEy10BJIETBOPUTEIbHO»:

Ecnmu xoTst Obl OIMH W3 TIEPEUUCIICHHBIX KPUTEPUEB I MUHUMAJILHON OIICHKU HE
coOJI01aeTCs, BHICTABIISIETCA OLIEHKA «HEYJIOBIETBOPUTEIBLHO», pad0Ta BO3BpaIlaeTCs
Ha J0paloTKY.
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»
(raumenosanue)

KommuiekT 3aianuii 1jisl BBINOJHEHHUSI pacdieTHO-Tpaguueckoii padoThl
1o quciuruinie (Moayi0) «OCHOBBI MOJISIUPOBAHUS POIIECCOB U allapaToB
HedTerazonepepaboOTKU»

(HarMeHOBaHKE AUCIUTLIHHBI)

Tema Ne8: MoaeanpoBaHue annapaToB XMMHY€CKO TEXHOJIOTUH

3aganue

Bapuanr 1

Hcnonb3yss BO3MOXXHOCTH TporpaMMupoBaHusi Tpaguku B cpene Visual Basic
pa3paboTaiite HarasAHO-TpapUUYECKyl0 MOJAEIb C JJIEMEHTAaMU AaHUMalWW s
ONMCaHUs MOBEACHUS XUMHUYECKOTrOo ammapara, (pyHKIHOHUPYIOIIET0 B COOTBETCTBUE
C MOJIETIBIO UJICATTbHOTO BBITECHEHMUS.

Bapuant 2

Hcnonp3yss BO3MOXHOCTH TporpaMMupoBaHus rpaduku B cpeae Visual Basic
pazpaboraiiTe HariasigHO-TpadUYECKyr0 MOJeIb ¢ DJJEMEHTAMU AaHUMAIMU IS
ONMHCaHUs MMOBEACHUS XUMHUYECKOTO armapara, (pyHKIHOHUPYIOIIETO B COOTBETCTBHUE
C MOJICJIBIO UJICATbHOTO CMEIICHHUS.

Bapuant 3

Hcnosp3yss BO3MOXHOCTH TMporpaMMupoBanus rpadukd B cpeae Visual Basic
pa3paboTaiiTe HariasgHO-TpadUUECKyl0 MOJieNb € JJIEMEHTAMU aHUMALUU IS
OTHMCAaHUS TOBEJACHUS XUMUYCCKOTO arapara, GQyHKIIHOHUPYIOIIETO B COOTBETCTBUE
C AYEEUHOU MOJEIBIO.

Bapuanr 4

Hcnonmb3yss BO3MOKHOCTH TIporpamMMmupoBaHus rpadukd B cpeae Visual Basic
pazpaboraiite HarjasgHO-TpapUUECKyl0 MOJEIb C DJJEMEHTAMU aHUMAIUU IS
ONMCAHUs MOBEACHHUS XUMHUYECKOro ammapara, (QyHKIHOHUPYIOIIEro B COOTBETCTBHUE
¢ 1 Py3noHHON MOCIIBIO.
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Bapuant 5

Hcnonk3yst BO3MOXXHOCTH TporpammupoBaHus rpaduku B cpene Visual Basic
paspaboTaiite HarasAHO-TpapUUYECKyI0 MOJAENIb C OJJIEMEHTAaMU aHUMalWd JJs
OMHCaHUs MOBEACHUS XUMHUYECKOTO ammapara, (pyHKIHOHUPYIOIIETO B COOTBETCTBHUE
C PELMPKYJIALUOHHON MOJIENBIO.

Bapuaur 6

Hcnonb3yss BO3MOXXHOCTH TporpaMMupoBaHusi Tpapuku B cpene Visual Basic
paspaboraiiTe HarmIIgHO-TpapUUECKyI0 MOJENb C JJIEMEHTAMHU AaHUMAIUH s
OIMCaHMsI TTOBEJICHUSI XUMUYECKOTO ammapara, (yHKIIMOHUPYIOMIETO B COOTBETCTBHUE
CO CMEIIaHHON MOJEIBIO.

Bapuanr 7/

Hcnonp3yss BO3MOXHOCTH TporpaMMupoBaHus rpaduku B cpeae Visual Basic
pazpaboraiiTe HariasigHO-TpaUUECKyr0 MOJeIb ¢ DJJEMEHTAMU aHUMAIUU IS
ONMCaHUsl TOBEACHUS XUMHUYECKOrO ammapara, B  KOTOPOM  peau3yeTcs
MacCOOOMEHHBIH MpolIecc, ONMUCHIBAEMbIN HA OCHOBE JIETEPMUHUPOBAHHOTO TIOXO/IA.

Bapuaur 8

Hcnonb3yss BO3MOKHOCTH TIporpamMMmupoBaHusi rpaduku B cpeae Visual Basic
pazpaboraiite HariasgHO-TpapUUECKy0 MOJEIb C DJJEMEHTAMU aHUMAIUU IS
OMMCAHUS TOBEJCHHUS XUMHUYCCKOTO  amnmapara, B  KOTOPOM  peau3yeTcs
MacCOOOMEHHBIH TPOIIECC, OMMMCHIBAEMbBIN HA OCHOBE CTOXACTHUYECKOTO MOIX0/1a.

Kpurepuu onenku:

Kputepuii MmakcuMaJibHO# o1leHKH HA 8 0a/I0B:

BrinmonHensl Bce TpeOoBaHMS 3ajiaHus K padote. BriOpaHa coOTBETCTBYIOIIAS 3a7a4e
MaTeMaTuyeckas Mojeinb. [IpaBuibHO BBIOpaHbI HMCXOAHBIE 3HaY€HUs (HaKTOPOB,
OKa3bIBAIOIINX BIMSHUE HA pe3yJbTaT mpolecca. be3 ommbok pazpaboTaH aaroputm
NOCTPOCHUST Tpaduyeckoi Mojenu. Pa3paboTaH TEKCT OporpaMMbl U TPaMOTHO
BBITIOJTHEHO MPOTpaMMHUpOBaHue anroputma. DPEHEKTUBHO MPOBEJACHO TECTUPOBAHUE
nporpammbl.  [IpeagycMoTpeHa  BO3MOXKHOCTh —~ MacIITaOMpOBAaHUS ~ BPEMEHHU.
[TomyyeHnusie pe3ysabTaThl TPEACTABICHBI B HArasgHOW ¢opMe. AHHUMAIUSL
BBITIOJIHSIETCS. B IIOJTHOM COOTBETCTBHE C 3aJaHHBIM THUIIOM MOJIEIIM armnapara.
Cnenanbl MpaBUIIbHBIE BBIBOJIBI 110 PE3yJIbTaTaM padOThI.

Kpurepuii ouenku Ha 6,5 6a/1J10B!

BrinonHensl Bce TpeOoBaHus 3aianus K padote. BriOpaHa cooTBeTcTBYIOIIAsA 3a/1a4ue
maTemaruueckas Mojenb. C He3HaYyUTeNbHbIMM OIIMOKaMU BbIOpaHBI HCXOJHBIE
3HaueHUs (PaKTOPOB, OKA3BIBAIOIIMX BIMSHUE Ha pe3yJbTaT mporecca. PazpaboTan He
caMblii 3((EKTUBHBIN aIrOPUTM NOCTPOEHUs: rpaduyeckoil moxaenu. Pazpabortan
TEKCT MPOrPaMMbl ¥ C HE3HAUUTEIbHBIMU OIIMOKaMHU BBIIIOJHEHO POTrpaMMHUPOBAHUE
anrroputMa. B 1menoM nOpaBWIBHO IPOBEIEHO TECTHUPOBAHUE  MPOTPAMMBI.
Bo3moxHOCTP MacmTaOMpoBaHUsT BPEMEHM B IMporpamMme HeE MPEeayCMOTPEHO.
[TonmyyeHHbsle pe3ysbTaThl MPEACTABICHbBl B HArjasgHoW ¢opMe. AHHUMAIUS
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BBIIIOJIHACTCA, HPAKTUYCCKHU, B IMOJHOM COOTBCTCTBHUC C 3aJaHHBIM THIIOM MOJCIIH
dallriapara. CI[GJ'I&HI)I BBIBOJbBI IIO PEC3yJIbTaTaM pa6OTBI, B KOTOpPBIX JOIIYIICHBLI
HE3HAUYMTEIILHBIC OIIMOKU.

Kpurtepuii MUHHMAILHOI OLIEHKHU HA 5 0aJ1J10B:

Brinonaens! He Bce TpeOoBaHMs 3a7aHus K padoTe. BriOpana He BIOJIHE KOPPEeKTHAs
JUIS periaeMou 3ajadd MaremMartudeckas mozeiab. Co 3HAaYMTENbHBIMH OIIMOKaMU
BBIOpaHbl HMCXOJHbIE 3HAYCHUS (PAKTOPOB, OKA3BIBAIOIIMX BIMSHUE Ha pe3yJbTar
npouecca. Pa3paboran Hedh EKTUBHBIN aJIrOpPUTM TMOCTPOCHUS TrpadudecKon
mozxenu. B anropurme pomymieHsl omuOku. PazpaboTaH TEKCT mporpaMMbl U CO
3HAUYUTEJIbHBIMU  OIIMOKaMH  BBIMIOJIHEHO  NPOTpaMMHUPOBAHUE  aJTOpPUTMA.
TectupoBanue IPOrpaMMBbl MIPOBEICHO MOBEPXHOCTHO. Bo3moxkHOCTh
MacImTabMpoOBaHUS BPEMEHH B TNporpamMme He mnpeaycmorpeHo. IlomydeHnHbie
pe3yabTaThl MPEJCTABICHbl B HArJSAHOW (opme. AHUMAIUS BBINOJIHAECTCS HE B
MOJITHOM COOTBETCTBHUE C 3aJlaHHBIM THIIOM Mojienu anmnapata. CaenaHbl BBIBOJBI 110
pe3yibTaTam padoThl, B KOTOPBIX JIOMYIIEHBI 3HAYUTEIbHBIC OIIHOKH.

Kpurtepuii OlieHKH «HEyI0BJIECTBOPUTEIbHOY!

Ecnn xoTs Obl OJIMH U3 NEPEUYUCIIEHHBIX KPUTEPUEB JUIsl MMHUMAJIbHOW OLICHKU HE
co0Jro1aeTcsl, BHICTABISIETCS OLIEHKA «HEYIOBJIETBOPUTEIHHO», paboTa BO3BpalaeTCs
Ha J10paboTKy.
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MuHucTepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit @enepanuu
HmxHeKaMCKU XUMHUKO-TEXHOJIOTHYSCKUN HHCTHTYT ((riinan)
dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazonepepadboOTKm»
(raumenosanue)

TeMmsbl pepepaToB
1o auciuIurHe (MOayI0) «OCHOBBI MOICIMPOBAHHS IPOIIECCOB U aIapaToB
HedTerazonepepaboTKI»

(HaMMeHOBaHKE AUCLUILIMHBI)

Tema Ne3. IlpoGaemMbl M NMYyTH Pa3BUTHS JIHEPro- M pecypcocOeperaruniux
TEeXHOJIOIrM i

1. MaremaTH4ecKre MOJICTTH PEaKTOPOB EMKOCTHOTO THIIA C IEPEMEITUBAHUEM.

2. MaremaTtnyeckue MOJENINM PEAKTOPHBIX IMPOLIECCOB B PEAKTOpPaX 3MEEBHKOBOIO
THUIIA.

3. Marematndeckue MOJIENN MPOIECCOB abcopOImu B abcopbepax pa3IMuHOTO THIIA.
4. MatemaTuueckue MOJENINM TPOLECCOB PEKTHUPUKAUU B  TapeiabyaTblX MU
HACa/I04YHbIX KOJOHHAX.

5. Marematuyeckue MOJEIH TPOIECCOB JKCTPAKIMKA B KOJIIOHHBIX M EMKOCTHBIX
amnmaparax.

6. AlropuTMBI ONTUMAJILHOTO YIIPABJICHUS.

7. TexHudeckue CpencTBa peaju3alldd CTPYKTYPHl YIIPABJICHUS C HCIOJIb30BAHUEM
QITOPUTMOB ONTHUMAIIEHOTO YIIPABJICHUS.

8. CocraBiieHue Mojiene KHHETUKY TOMOT€HHbBIX XUMHUECKHUX PEaKIIHM.

9. CocraBiieHue Mojienel TOMOT€HHbBIX XUMUYECKHUX PEaKTOPOB.

10. PazpaboTka MaTeMaTHUECKUX MOJIENIeH TETIOBBIX MPOIECCOB.

11. [IpuMeHeHne CTaTUCTUYECKUX METO/I0B 0OPA0OTKHU 3KCIIEPUMEHTAIbHBIX JaHHbBIX.
12. Pa3paboTka MaTeMaTUYECKUX MOJIEIeH 3KCHEPUMEHTaIbHO- CTATUCTHYECKUMU
METOJaMH.

Tema Ned. MoaeaupoBaHue NPOIECCOB XMMHKO-TEXHOJOTMYECKHMX CHCTEM Ha
OCHOBe YPaBHeHU 0aJIaHCOB MOTOKOB Macc

1) MareMarudeckass MOJEib Ipolecca «ra3 — JKHAKOCTH» W BBIPAKCHHUE IS

Ha0JII01aeMOI CKOPOCTH MPEBPAIICHUSI.

2) CkopocTh IIpeBpaIleHHS MPOIIECCa «Tra3 — KUAKOCTH» B Pa3HBIX PEKUMaX.

3) Bo3aMokHOE YMEHBIIIEHHE CKOPOCTH MPEBPAILCHUS B MPOLECCE «ra3 — KUIKOCThY»
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MIPU TOBBIIIICHUU TEMIIEPATYPHI.
4) CKOpOCTh TPEBPAIICHHUS B MPOIECC «ra3 — JKUAKOCTH» B Pa3HBIX PEKHUMAX €ro
MPOTEKAHHUS.

5) Karamu3 u xataimsarop. BimsHue katamuzaTopa Ha PaBHOBECHE B XUMHUYECKOM
peaKIvH.

6) MaremaTHueckass MOJIENb Mpolecca B MOPUCTOM IUIOCKOM 3€pHE KaTalu3aTopa.
['paHnyHbIe yCI0BUS ypaBHEHHS MOJIETH IpoLEcca.

7) Ha ocHOBe MareMaTHUYECKOW MOJENIM TIpollecca B IMOPUCTOM IUIOCKOM 3€pHE
Karanu3zaropa - pachpefeleHue OTHOCUTEIbHOM KOHIEHTpallid B 3€pHE U
HaO0JIF01aeMasi CKOPOCTh TIPEBPAIIICHHUS .

8) CreneHpb MCIIONIL30BaHMS BHYTPCHHEH MTOBEPXHOCTH Karanu3aropa. [lapameTpsl, oT
KOTOPBIX OHA 3aBHUCHT.

9) BinsiHue KOHIICHTpAILIMU, TEMIICPATYPhI, pa3Mepa 3epeH KaTaau3aTopa U CKOPOCTH
NOTOKA Ha CKOPOCTh I'€T€POreHHO-KaTaTUTHUYECKOrO MPOLECCa.

10) MaremaTudeckass MOJeib Ipollecca Ha IOBEpXHOCTH paszaena (a3 («raz —
TBEPI0E», KaTATUTHUECKUI TIPOIIECC) C YUETOM TEIIOBOro 3P (eKTa peakiiu U CBS3b
KOHIICHTpAIUH (CTENICHH MPEBPAICHHUS) H TEMITEPATyPhl TOBEPXHOCTH.

11) I'pacdmyeckwmii criocoO onpesesieH sl TEMIIEPaTyPbl MOBEPXHOCTH B TETEPOreHHOM
mpoiiecce.

12) HeoTHO3HAYHOCTH CTAIMOHAPHOTO PEXKHIMA.

13) OOmmit mOaX0oA K IOCTPOCHHIO MAaTEeMaTHYECKOH MOJEIM Tpolecca B
XMMUYECKOM peakTope. baraHCoBbIe ypaBHEHUS MIPOLIEcCca B pEAKTOPE B OOIIEM BUJIE.

14) DrnemeHTapHbIi 00BEM, IS KOTOPOTO COCTaBJISIOTCS OalaHCOBBIC YPaBHEHUS
poLecca B peakTope. DJIEeMEHTAPHBIN 00BEM JJI1 EMKOCTHOI'O PEAKTOPA ¢ MEIIAIKOM.
15) TlogoOue MareMaTHYECKMX MOJCNICH pa3HbIX MpOIeccoB («ra3 — TBEpPAOE» U Ha
HEMOPUCTOM 3€pHE KaTtaiu3aTopa, B TpyO4aToOM peakTope ¢ HENPOTOYHOM
€MKOCTHOM, B peakTope O0apOOTa)KHOM U C TICEBIOOXKMKCHHBIM CIIOEM, B
ra30)KHJIKOCTHOM HACaJ0YHOM PEAKTOPE U BO BPAIAIOIIEMCS C TBEP/BIM PEarcHTOM).

16) IlpusHaku kinaccUpUKAIUMK XUMHYECKOTO MpoIiecca M XMMHYECKOTO PeakTopa
MOTYT OBITh UCIIOJIb30BAHBI MPU aHAIHM3E MPOIIECCa B XUMUYECKOM PEaKTOpE.

17) TlomoOwue W pasnuume Tpolecca B PeakToOpax HIACATBHOTO CMEIICHUS
NEPUOANYECKOM U UJICATTbHOTO BHITECHEHUS.

18) IlpenenbHOE MpeBpalleHUe, KOTOPOE MOXKHO MOJYYUTh B PEaKTOPE HACATHHOTO
CMEIIEHUS TIEPUOINIECKOM TIPH MPOTEKAHUKM OOpaTUMoi peaknuu. Maremarnueckas
MOJIEJb U TpahuuecKoe perieHue.

19) IlpenenbHOE MPEBpAIICHUE B PEAKTOPE HMJICATLHOTO CMEIICHHUS MEPUOANICCKOM
npy TMPOTEKAaHUU O0paTMMON peakiuu. Maremarnueckass MOJeNnb W rpaduydeckoe
pelieHue.

20) MaremaTtuyeckasi MOJIENIb TIPOIIECCa B PEAKTOPE HACATBHOTO BBITCCHEHUS IPH
NPOTEKAHWN CJIOKHOM peakluu: a) C MapajuleJbHOW CXEeMO# mpeBpaiieHus; 0)
MOCJIETIOBATENBHOM CXEMOM MTPEBPAIEHUS .

21) H3MmeHeHHME KOHIICHTpAIlMM BEIIECTBA IO O0BEMY MPOTOYHOIO peakTopa
UJICATBHOIO CMEILICHHUS.

22) TlpuuyuHBl OTKIOHCHHS PEKUMOB B IPOMBINUICHHBIX PEAKTOpax OT PEKHMOB
UJICATLHOTO CMEIICHUS U BHITECHEHUSI.

23) Tunbl TPOIECCOB, JJISI KOTOPBIX IEJIECOO0pa3HbI PEAKTOPhl B PEXKUMAX. a)
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UJICAJILHOTO CMEILNCHHUS MEPHOIUYESCKOM; 0) HIeaJbHOr0 CMEIICHUS MPOTOYHOM; B)
UJICAJIBHOTO BBITECHEHMUS.

Kpurepun onenku:

MunumanabHoe yncio 6amioB — 4 6aia BBICTABISETCS IPU HEIOCTATOYHOMN CTETICHH
PACKpBITHS TEMbI B XOJIE CBOETO BBICTYIUICHHS, IPUBE/ICHUS HEYETKUX apryMEHTOB U
HE BIIOJIHE aKTHUBHOE y4acTHE B IMCKYCCHUHU MO MpodiieMe, KoTopas Oblia packpbiTa B
X0Jle JOKJIa/a.

MakcumanbHoe YnciIO OamioB — 6 OaloB BBICTABISETCS TMPU TOJHOLIEHHOM
PACKpBITUM TEMbl B XOJI€ CBOEIrO BBICTYIUICHUS, MPUBEACHUS YETKUX APTYMEHTOB U
JI0Ka3aTeNIbCTB, a TAK)KE aKTUBHOE y4acTUE B TUCKYCCHH MO MpolieMe, KoTopas Oblia
packphITa B X0/1€ JOKJIaAa.
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MuHucTepcTBO HAYKH U BhIcIIEro oopazoBanus Poccuiickoit denepauuu
HumxHexkaMCKUl XMMHKO-TEXHOJIOTMUECKHA HHCTUTYT (ritna)
dbenepaabHOT0 TOCYIapCTBEHHOTO OI0PKETHOT'O0 00Pa30BaTEIIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKMi1 HAlIMOHATIBHBIA UCCIE0BATEILCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpasnenne noarorosku_15.03.02 «TexHoaornueckrne MalvHbl 1 000pYIOBAaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «O0opynoBanue HedrerazomnepepadOTKm»
(raumenosanue)

TeMbl 11 co0ece10BAHUSA
1o guciuminie (Moayia) «OCHOBBI MOJICIUPOBAHUS IPOIECCOB U AlIapaToB
HedTerazonepepadoTKu»

(HaMMeHOBaHKE AUCLUILIMHBI)

Tema Nel. Beenenue

1) Paznuunbie (hOpMBI TPEICTABICHHSI MOJICIIH.

2) MonenupoBaHue MPU UCCICTOBAHUN TEXHOJOTHUECKUX MTPOIECCOB.

3) UtepaTuBHBIIM XapakTep Mporecca MOACTUPOBAHUS.

4) Knaccudukarys MoJIeIeH.

5) Martematudeckasi MOJICIb ITPOIIecca.

6) Kitacc neTepMUHHPOBAHHBIX MOJICIICH.

7) Kimacc cToXacTHYeCKHX MOJIEIIEH.

8) Maremarnyeckasi MOJIE)Ib TEIIIOOOMEHHOTO MpoIiecca.

9) Maremartndeckas MOJIEIb MacCOOOMEHHOTO MpoIecca.

10) MaTemaTHyecKre MOJICITH KpaeBhIX 3aJ1a4.

11) MaTemaTtryecKkre MOJICIIH 0OpaTHBIX 3a/1a4 TEIJIO- U MacCoIepeHoca.

12) AHanUTUYECKOE PEIICHUE MATeMAaTHYECKUX MOJEICH XMMHKO-TEXHOJIOTHYECKUX
IIPOLIECCOB.

13) UncneHHOE peIIeHWe MAaTeMaTHYeCKHMX MOJCNeH XUMHKO-TEXHOJOTHICCKUX
IPOLIECCOB.

14) AcUMIITOTHYECKOE pelieHue MaTEMAaTUYECKUX MOJIeIIen XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB.

15) Bepudukanus 1 aJieckBaTHOCTBIO MOJICIIH.

16) AnropuT™M MPOBEPKHU aICKBATHOCTH MOJICIIH.

17) Mogenb uaeabHOTO CMEIIICHUST XHMHKO-TEXHOJIOTHUECKOTO TIpoIiecca.

18) Moienb uaealbHOTO BBITECHEHUSI XUMUKO-TEXHOJIOTHYECKOTO MpoIiecca.

19) Inddy3uoHHas MOIeIb XUMUKO-TEXHOJIOTHYECKOTO MpoIiecca.

20) Slueeynast MO/IeTIb XUMHKO-TEXHOJOTHUECKOTO MPOIIECCa.

Tema Ne5. MoaeaupoBaHne NPOIECCOB XHUMHKO-TEXHOJOTHYECKHX CHCTEM Ha
OCHOBe YpaBHeHMIi 0aJ1aHCa IOTOKOB JHEPIUHU



1) Pacckaxute 0 pasjMyYHBIX CIIOCO0AaX OpPraHU3aIlMKM TEIUIOOOMEHA B XMMHYECKOM
peaxTope.

2) Bo3MOXKHBIE TeMIIEpaTypHbIC PEKUMBI MPOTEKAHUS PEAKIIMH U TEIUIOBBIC PEKUMBI
npouecca B peaktope. [lokaxkuTre cXemMbl PEakTOpOB, B KOTOPBIX OCYIIECTBIISIIOTCS
TaKHUe PEKUMBI.

3) Moaenp mporecca UAEaIbHOrO BBITECHEHUS C TEIUIOOTBOJOM W3 30HBI PEAKIIHU.
[TapameTpsl OT KOTOPBIX 3aBUCAT MOKA3aTENH MPOIIEeCcca.

4) BenuunHa aauabaTHYecKoro pasorpeBa. [lodeMy 93TOT mapamerp JIydile
XapaKTepu3yeT BIIMSHUE PEAKIUU Ha TEeMIIEPaTypHBIH PEKUM TEXHOJIOTHUECKOTO
mporiecca, 4eM TeIIoTa peaKIuu ?

5) Kak OynmeT MEHSAThCS CTENCHb MPEBpAIllCHUs M TeMIeparypa B peakTope
U/ICAJIbHOTO BBHITECHEHMS MIPH MPOTEKaHUU aauabaTuueckoro mnpoiecca. ConocraBbTe
ATH U3MEHEHHSI C U30TEPMUYECKUM TPOIIECCOM.

6) B kakom pexume amuabaTHUECKOro peakTopa (MIeallbHOTO BBITCCHEHUS WM
UJIeaIbHOTO CMEIICHHUs) TeMIIepaTypa Ha Beixojie OyeT 6ombine? OO0CHY#TE OTBET.
7) Tlpow3BOIUTENHFHOCT, KaKOTO M3 PEAKTOpOB OyaeT Ooiblle. WAaTbHOTO
BBITECHEHUSI WU UACATHHOTO CMENICHHWS TpU MPOTEKAHWHU aauabdaTHUdecKOro
nporiecca? O00CHYHTE OTBET.

8) Kak wMenseTcs Ttemmeparypa B TpyOuaTOM peakTope C TEIUIOOOMEHOM,
OCYIIIECTBIIIEMOM Ye€pe3 CTCHKY IMPH MPOTEKAHWUU: a) IK30TEPMHUYECKOW peakiu; O)
SHJOTEPMUYECKOU peaKIuu’?

9) B yeM 0COOCHHOCTH TEMIIEPATYPHOTO PEKUMA B IPOTOYHOM PEAKTOPE HIICATHLHOTO
CMEIICHHUS MTPH MPOTEKAHUU aradaTHIeCcKOoro mporiecca?

10) Yro Takoe cTalMOHAPHBIN PEXHUM, YCTONYMBBIA CTAllMOHAPHBIN pexuM? B kakoM
TUIIE PEAKTOpa MOXKET TPOSBUTHCS SBJICHUE HEYCTOMYMBOCTH CTAllMOHAPHOIO
pexuma?

11) Kak opraHuM30oBaH IPOIECC B aBTOTEPMHUECKOM peakrope? B dyeM ocoOCHHOCTH
€ro pexumMa?

12) [pu yBenuyenun temmeparypsl Ha 10 rpajycoB KOHCTaHTa CKOPOCTH PEaKIUH
BO3pocia B JBa pa3a. Ha CKOMBbKO HAg0 M3MEHHTH IJIMHY pEakTopa HACaTbHOTO
BBITECHEHUSI, YTOOBI MOJMYYUTh TO K€ mpeBpaimieHue. [loarBepanTe 3T0 ¢ MOMOIIBIO
MaTEeMaTUYECKON MOJIeTTH U n300pa3uTe rpaduyecKu.

13) KakoBa onTumanbpHas TeOpeTHYECKas TemIeparypa Uisi HeoOpaTUMOW u
oOpatumoi (9K30- ¥ FIHJAOTCPMHUUECKUX) XUMUICCKUX PEAKITUH.

14) Cdopmynupyit 3amady ONTUMHU3AIMH IOCISIOBATSILHOCTH KUAKO(DA3HBIX
PEaKTOPOB ¢ MeEIIAJKaMU U pemuTte ee (peakiys MepBoro mopsijakKa, TeMIepaTrypbl B
peaKTopax OJIMHAKOBEIE).

Kpurtepumn oueHku:

MaxkcumanbHoe 4ynciio OamnoB — 8 0amioB BBICTABISETCS €CIIM COOEceIOBaHUE
MpOTEeKaeT TMPH AaKTUBHOM OOMeHe WH(popManued MeXAy CTyJACHTaMH U
NperoaaBaTesieM; BOMPOCKI U OTBETHI CJIEAYIOT C OOEUX CTOPOH; OTBETHI
MIOJIHOIIEHHBIE W Pa3BEPHYTHIC; BO BpeMsi COOECETOBaHUS CTYACHTHI IMOJHUMAIOT
WHTEPECHBIC U OPUTHHATBHBIC TPOOTIEMBI.

MunumajgbHoe 4uciio O0ayioB — 5 Oajijia BBICTABIACTCS MPU MPEUMYIIECTBEHHO
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OJIHOHAIPaBJICHHOM IOTOKE MH(pOPMAILIMH; OTBETHI CTYAEHTOB OJIHOCIOXHBIE U 0€3
Pa3bACHEHMI; BOIPOCHl HOCAT TPUBHAIBHBIA XapakTep, BO Bpemsi Oecelsl
NPaKTUYECKA HE MOJHUMAIOTCA OCTpPbIE MPOOJIEMBbl U HE MPUBOIATCA B KayeCTBE
MPUMEPOB MPAKTUUECKUE CUTYAIINH.
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