MNoanucan: EdpaHoB Anekcen BanepbeBuy

NokyveniAaT@ic20230dbil 216940 noanuchio

NHbopmaums o Bnagenbue:

OV0: Edaros ARAITHIACPEPC TBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCHUMCKON ®EIEPAIIN
Hlomkocre: Apexrop HesnHombicCor Gt 8ty Hape (A & B osiomroe o6pasoratensHoe

[arta nognucanusa: 11.10.2022 15:24:47 YUpEsKEHHe BBICIIEr0 0pPa3oBaHus

YHYKaNbHbIA POTPAMMHBI KIS EREPO-KABKAZCKWI OEIEPAJIBHBINA YHUBEPCUTET
49214306dd433e 721001863 264519453056 30 A “

YTBEPX/IAIO:
H.o. 3aB xkadenpoit XTMuAXII
E.H ITaBnenko

OOHJA ONEHOYHBIX CPEACTB

AJIA MPOBECACHHA TCKYILICTO KOHTPOJIA YCIIEBACMOCTHU U HpOMG)KyTO'—IHOfI arrecranuun
110 JUCHUIIIIMHE «MOI[GJII/IPOBaHI/Ie XUMHKO- TCXHOJIOTMYCCKHUX TPOICCCOB»

(QJIEKTPOHHBII JOKYMEHT)

Harmnpasnenue noaroToBku 18.03.01 Xumuueckas TEXHOJIOTUI
[Ipodwe XuMH4ecKast TEXHOJIOTHS HEOPTaHUIECKHX BEIICCTB
Kpanudukarnus BeITyCKHUKA bakanasp
®opma 00yueHust 3aouHast
I'ox Havana oOyueHust 2021

Nsyuaerca B 7 cemectpe



1.

IIpeaucioBue

Hasnauenue: /i MpoBENEHHsI TEKYIIET0 KOHTPOJS M MPOMEKYTOYHOW aTTECTAIMU TI0
mucnuruinHe «MoJeIMpoBaHUEe XUMHUKO- TEXHOJOTHYECKUX IPOILECCOB» JUIsl CTYACHTOB
Hanpasnenus noaroroBku 18.03.01 Xumudeckast TeXHOIOTHS

@OHA OLEHOYHBIX CpPEACTB TEKYLIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu
pa3paboTaH Ha OCHOBE paboueil HporpaMMbl JUCHMIUIMHBI «MoOJENIUpoBaHUE XHMHKO-
TEXHOJIOTHYECKUX IMPOIECCOBY» B COOTBETCTBHH C 00pa30BaTEIbHON MPOrPaMMOM BBICIIETO
oOpazoBaHusi 1o HampaBieHuto noarotoBku 118.03.01 Xwumuueckas TEXHOJIOTHS,
YTBEP)KICHHOH Ha 3acenaHuu YdeOHO-MeToanueckoro copeta CKOY, nporokon Ne ot
«_» I.

3. Pazpaborunk Antununa E.C., mtouent kadenpsr XTMuAXII.

4. ®OC paccmoTpeH  yTBepxkeH Ha 3acenanuu kagenpsl X TMuAXII.
[Tpotokon Ne. ot «  » I.

5. @®OC cornacoBan ¢ Bbimyckaroriei kapenpoit X TMuAXII.
IIpotokomn Ne OT «__ » r.

6. IIposexnena skcriepruza @OC. UneHsbl SKCIIEPTHOM IPYIITBI, TPOBOIUBIINE BHYTPEHHIOKO
9KCHEPTHU3Y:

[Ipencenarens (®.1.0., 10oIKHOCTB)

(®.N.0., 10mKHOCTB)

(®.N.0., 1omKHOCTB).

DKcIepTHOE 3aKiIoueHHe: (POHA OIEHOYHBIX CPEACTB OTBEYACT OCHOBHBIM TpeOOBaHUAM
(benepaabHOro rocy1apcTBEHHOr0 00pa30BaTENBHOIO CTaHAApTa BhICHIEr0 OOpa30BaHUS IO
HanpaBiaeHuio moarotoBku 18.03.01 Xwumuueckas TexHonorus (ypoBeHb OakagaBpa)
(3apeructpupoBan B Muntocte Poccun 12.11.2015 1., Ne 39697) cnocoGcTByeT
(bopMHpOBaHUIO TPOPECCUOHATBHBIX KOMITETEHIIUH.

« » (TToamuch)

7. Cpok geitctBust ®OC



Ilo nucnunauxe

Hanpasnenue moaroToBku

[Ipoduis

IMacnopTt ¢oHaa OLIEHOYHBIX CPEICTB
JJIS IPOBEJIEHUS TEKYIEero KOHTPOJIA U MPOMEKYTOYHOM aTTecTaAlMU

MOI[GJ'II/IpOBaHI/IC U onITuMu3anus TEXHOJIOTUYCCKUX
HPOIIECCOB
18.03.01 XuMuyeckast TEXHOJIOTHS
XuMH4eckas TEXHOJIOTHS CHHTETHYECKHUX
OMOJIOrMYECKH aKTUBHBIX BEIECTB, XUMHUKO-
(dapManeBTHYECKUX MPENapaToB ¥ KOCMETHYECKUX

CPEICTB
Kpanudukanus BeITyCKHUKA Bakanasp
®opma 0bydeHus 3aouHas
Y4eOHblii m1an 2021
Kon Oran Cpencraa Bun Tun HanmenoBanue Komnunuectso
oLIEHHBaeMoi |  popmupo- u KOHTPOJISI, | KOHTPOJIS OLIEHOYHOTO 3aJaHuN IS
KOMIIETCHIINU BaHUS TEXHOJIOTH | aTTeCTaLMS cpencTaa KaXK/10T0 YPOBHS,
KOMIIETEHIIUY | U OLECHKH IT.
(Ne Temsr) basoseii | IIponsu
HYTBIA
K-2 Tewmsl 1-6 KonTponbH | Tekymuil | mucbMeHHBIH | KoMInekT 1 1
as pabora 3alaHui I
KOHTPOJIBHOM
paboTHI
Cobeceno | TeKymmii | yCTHBIH Bompocsr anst 2 1
BaHHE coOeceJoBaHMsI
3auer IIPOMEKY | YCTHBIN Bompocs! qiis
TOYHBII co0eceJoBaHMs
CocraButens E.C. AnTununa
(monmuce)
« » 2021 r.




MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
®denepanbHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEXKICHUE BBICLIECTO 00pa30BaHUs
«CEBEPO-KABKA3CKHNU ®EJIEPAJIBHBIN YHUBEPCUTET»

YTBEPXJALIO:
N.o. 3aB. kadpeapoit XTMuAXII
E.H. [TaBnenko
« » 2021 .

Bomnpocsl 1u1st cobecenoBaHust
110 JUCIIUITIINHEC «MOI[CJII/IPOBEIHI/IG XUMHUKO-TCXHOJOI'MYCCKUX HpOIIeCCOB»

Bba3oBblii ypoBeHb
1. Yro mpencraBisier cob0il MO/IETb TEXHOJIOTHIECKOTO 0OBEKTa?

2. Kakume rpynmel ypaBHEHUH BXOIAT B COCTaB MaTeMaTHYECKOTO OINUCAHMS
TEXHOJIOTUYECKOro o0bexTa’?

3. Kakue ypaBHeHUs NPUMEHSIOT B MaTeMaTHMYECKOM OINHUCAHUM TEXHOJIOTHYECKOro
oObekTa?

4. HaszoBuTe  OCHOBHBIE  CTAQAMM  IIOCTPOCHHUS  MaTeMaTHYeCKOH  MOJEIH
TEXHOJIOTHYECKOT0 0OBEKTA.

5. IlpuBeaute 3Tambl MNOCTPOEHUS CTATHUYECKOHM MOJEIM HPOCTON T'HAPABIMYECKON
CHCTEMBI.

6. KakuMm ypaBHEHHEM ONHCHIBACTCS CKOPOCTh MPOTEKAHUS KUIKOCTH Yepe3 Kitarman?

7. C KakoH 1enpl0 TpH MOAEITMPOBAHUU MPOCTOM TUAPABIMYECKONW CHUCTEMBI
ucnosnp3yercs GyHkus Sgn(x)?

8. Ilpuenurte dhopmyity A ONpeaeseH s JaBIEHUS KUAKOCTH B 3aKPhITOI €eMKOCTH.

9. KakoBo OanaHcOBOE ypaBHEHHE MPOCTOH THAPABIMYECKONH CUCTEMBI IIPH CTATHIECKOM
pexume?

10. Onumre anropuT™ moucka KopHsi ypaBHeHus F(x)=0 meTonom neneHus WHTepBaia
MOTIOJIaM.

11. Yem oTnuyaeTcst JUHAMUYECKAs MOJIENb OT CTATUYECKOM?

12. KakuM ypaBHEHHEM ONHCHIBACTCS JIaBJICHHE B 3aMKHYTOM 00BemMe?

13. KakoBbl HauaJIbHbIE YCIOBUS IPU pelIeHnH AuphepeHInalIbHOTO ypaBHEHNA?

14. Kakas BcTpoeHHas ¢yHkius mporpamMmbl MathCad wucnosnb3yercs ans perieHus
Qg epeHIaIbHOr0 YpaBHEHUS ?

15. Kakue oranbpl BKJIIOYAaeT MOCTPOCHHE KOMIIBIOTEPHOW MOJAENTU MPSIMOTOYHOTO
TerI1000MeHHUKa?

16. Kakme pomymieHuss NPUHUMAIOTCS MpPU MaTeMaTHYecKOM OINHMCAaHUHM Mpoliecca
TETIOTIepe/Iad B TETUIOOOMEHHUKE TUTIA «TpyOa B TpyoOe»?

17. TlpuBenute ypaBHEHHE TEIJIOBOTO OajaHca MPSMOTOYHOTO TEMIO0OMEHHUKA.

18. I[louemy pemenue cucrteMbl auddepeHIUaTbHbIX YpPaBHEHUNW MPSIMOTOYHOTO
TETI000OMEHHUKA OTHOCUTCA K 3agaue Komm?



19. Kak  BiuseT MOBEPXHOCTb  TEIJIOOOMEHAa  Ha  TEMIIEPAaTypHBIH  pEXUM
TerI000MeHHUKa?

20. Kakume »Tambpl BKJIIOYAET IOCTPOCHHE KOMIBIOTEPHOH MOJENIH TMPOTUBOTOYHOTO
TerI000MeHHUKa?

21.KakoBBbI YCIIOBUS IBHKEHHS MTOTOKA MPH PEKUME UJICATTbHOTO BBITECHEHUS ?

22.KakuM 00pa3oM MOXKHO OIpENeNIUTh 3HAu€HHE TEeMIIepaTyphl, COOTBETCTBYIOLIEE
MaKCHUMaJIbHOMY 3Ha4E€HUIO CKOPOCTU OKHUCIICHHUS IUOKCHUIA Cephl?

23.Kak paccumMTbhIBaeTcs BpeMs KOHTAKTHPOBAaHUS AJI JOCTMO)KEHUS 3aJaHHOM CTereHH
IpeBpalieHus?

24. B Kakux cIy4yasx TPUMEHSETCS MaTeMaTHYeCKOoe ONHCAaHHEe Ha OCHOBE
9KCHEPUMEHTAIbHBIX JAHHBIX (AMIMPUYECKAsi MOJIENb)?

25. Kakue MeTo/Ibl HCTIOIB3YIOT JIJIsl TOUCKH KO3 (DUIIMEHTOB YPaBHEHUS PETPECCHH?

26. Yto moHUMaeTcs MoJ aJeKBaTHOCThIO MaTeMaTHYECKOM Moienu?

27. Kak  mpoepsieTcs Ka4eCTBEHHOE COOTBETCTBUE MOJIEId  PEaATbHOMY
TEXHOJIOTUYECKOMY 00BEKTY?

28. Kak cokpamaercs TEKyIIMH WHTEpBaJd JIOKAIW3alMd MHHAMYyMa B METOJE
IUXOTOMHUU?

29. Kak cokpamaercs TEeKyIIUd HHTEpBaJ JIOKAIMW3allMd MHUHAMYyMa B METO/E ACICHHS
MHTEpBaja rnomoyam?

30. Kak npeoOpa3oBarh 3a7a4y Ha IOMCK MAaKCUMyMa B 3a/1a4y Ha NOMCK MUHUMYMa?

31. XapakTtepHbie 0COOEHHOCTH OpPTraHU3alUU OJHOMEPHOTO MTOUCKA.

32. B ueM cCymHOCTh METO/Aa KBaJpaTUYHOW amMpOKCHMAIMM, HCIOJIb3YEMOIo JUIs
MOMCKa 3KCTpEMyMa 3aJaHHOU pyHKUHN?

33. Kakue ¢pyHKIMY U TOUCKA SKCTpeMyMa UMeroTces B mporpamMme MathCad.

IIpoaBUHYTBIN YPOBEHD

1. Tlepeuncnure METOMBI COCTABICHUS MAaTEMAaTHUECKOTO OIMMCAHMS 0OBEKTa.

2. Kakwue 3HaueHHs MOXET NMPUHUMATH QyHKIHs SgN(X)?

3. C Kaxkod HENbI0 OCYILECTBIISETCS MOCTPOEHUE MH(POPMALMOHHOW MaTpHUIbl CHCTEMBI
ypaBHeHuir MO npocToi rupaBInyecKoi cucTemMbl?

4. TlpuBenute OamaHCOBOE YpaBHEHHE MPOCTOM THAPABIMYECKON CHUCTEMBI IS
JMHAMAYECKOTO PEXHUMA.

5. Kakue meroas! pemenus tuddepeHanbHbiX ypaBHeHUH Bel 3HaeTe?

6. IlpuBemute ypaBHEHHE TEIJIOBOTO OalaHCa MPOTHBOTOYHOTO TETNIOOOMEHHHKA.

7. Kakue ¢pynkuuu nporpammsl MathCad MOXHO MCHONB30BaTh Ui PEIIEHUS CUCTEMBI
OOBIKHOBEHHBIX U pepeHIIaTbHBIX YPaBHEHHI?

8. ITlouemy pemenue cucreMsl MUGGEPEHINATBHBIX YpaBHEHHH MPOTUBOTOYHOTO
TEMI00OMEHHUKA OTHOCUTCS K KpaeBoi 3ajaue?

9. [lpuBemute aNrOpUTM PEUICHUS KPAeBOH 3a/1auH.

10. Kaxk MOXHO OIpeaenuTh MaKCUMallbHOE 3HaYeHne pyHKuuu B cucteme MathCad?

11. TIpuBenuTe XapaKTEPUCTHUECKOE YPaBHEHHUE PEaKTOpa HCATbHOTO BHITECHEHHSI.

12.  VYkaxuTe OCHOBHBIE 33/1a4H, PElIaeMble IPU NOCTPOCHUN IMIIUPHUUECKON MOJIEIH.

13. Kakwue MeTobl HCIIOTB3YIOTCS JISl TIOCTPOCHHUS IMITMPHUYECKON MOJIesn?

14. B yeMm CymHOCTb METOJIa HAUMEHBIINX KBAJAPAaTOB?

15. Ina yero HenuHeHHble (QYHKIMM TP TOUCKE KOI(P(DUIIMEHTOB ypaBHEHHUS
npeoOpasyroT K JUHCHHOMY BUTY?



16. IlpuBegure ¢yHkuuu, wumewmuecs B mnporpamme MathCad npns  BbrauciIeHUS
perpeccum.

17. Kakx  mpoBepsieTcsi ~ KOJMYECTBEHHOE  COOTBETCTBHE  MOJICIH  peaTbHOMY
TEXHOJIOTHYECKOMY O0BEKTY?

18. CpaBHuTe MeToAbl 30JI0TOr0 cedeHus, PUOOHAYUM M TUXOTOMHYECKOTO TOHCKA II0
YHCIy BBIYMCICHUN 3HAYeHWH (QDYHKIMNA JUTS JTOCTHMIKCHUS 3aJJaHHON TOYHOCTH TIPH JIOKATH3ALUU
MUHUMYMaA.

19. JlaiiTe reoMeTpHUECKYIO HHTEPIIPETAIMIO BHIOOPA TOUEK B METOJIE 30JI0TOTO CEUYCHUSI.

20. YKaXuTe OTJIMYHME METO/1a 30JI0TOTO CEYEHUS OT METO/1a TIUXOTOMUH.

21. Yro Takoe yHUMOAabHasT QYHKIUS?

22. Chopmynupyiite HEOOXOAMMBIC M JOCTATOYHBIC YCIOBUS MUHUMyMa (PYHKIUHU OJTHOM
NIEPEMEHHOI?

23. JlaiiTe reOMETPUYECKYIO HHTEPIIPETALIMIO BBIOOpA ToueK B MeToie OuboHayuu.

Kpurepun onieHk# 0TBeTOB IPU co0ece10BAHUM:

OneHka «3auTeHO0» BBICTABIAETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET MaTepuall, PaMOTHO U
II0 CYHIECTBY M3JIaracT €ro, NpaBWIbHO IPUMEHSET TEOPETHUYECKUE IIOJIOKEHUS IIPU PELICHUU
IPAaKTUYECKUX BONPOCOB M 3a/ay, BIAJAEeT HEOOXOAMMBIMH HaBBIKAMU W HpUEMaMH HX
BBINIOJIHEHUS. J{OMyCKal0TCsl HEKOTOPbIE HETOYHOCTH, HEJAOCTATOYHO IMpaBHIIbHBIE (POPMYIUPOBKU
B U3JI0’)KEHUU IPOrPaMMHOTr0 MaTepHaa, 3aTPyAHEHUS TP BBIIIOJHEHUH NIPAKTUYECKUX padoT.

OneHka «HE 3a4TEHO» BBICTABISIETCS CTYINEHTY, €CIM OH HE 3HAeT 3HAYUTENIBHOM 4acTh
IPOrpaMMHOr0 MaTepuaja, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbIIMMU
3aTPYAHEHUSIMH BBIMOIHSAET MPAKTHUYECKUEe pabOThI.

1. Mertoanueckue MaTepuaJibl, ONpeAeJAIIHe MPOoUeaAypPbl OLEHMBAHUS 3HAHUIM,
YMeHHiHl, HABBIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XAPaKTePHU3YKOIIUX ITAMbI
(¢GopMupoBaHus KOMIIETEHLIM I

[Ipouenypa mnpoBeAEHHUsS] [aHHOTO OLIGHOYHOTO MEPONPUSTHS BKIOYaeT B ceOs:
cobeceJ0BaHUE M0 33/1aHHON TeMe.

[Ipennaraembie CTYyIEHTY 3aJaHUsi  MO3BOJISIIOT NPOBEPUTH KoMmmereHuuu:  [1K-2.
[TpuHIMNIUATBHBIE OTIUYMS 33JaHUIl 0a30BOTO YPOBHS OT MOBBIIIEHHOTO 3aKJIIOYATCS B TOM, YTO
OHM PACKPBIBAIOT TBOPUYECKHUM MOTEHIIMAJ CTYyJIeHTa OoJee sIpKo.

IIpy mOArOTOBKE K OTBETY CTYACHTY IPEAOCTABISAETCS IIPABO MOJIb30BaHUs INIAHOM OTBETA.

[Ipu npoBepke 3amaHusl, OLIEHUBAIOTCS

— TOCJIEIOBATENBHOCTh Y PAMOHAIIBHOCTD U3JI0OKEHUS MaTEpUaa;

— TIONHOTA U IOCTaTOYHBIH 00hEM OTBETA,

— HaY4YHOCTbH B OIICPHUPOBAHNHU OCHOBHBIMU IMOHATHUAMU,

— HCIOJIB30BAHUC U U3YUYCHHUEC JOIOJIHUTCIIBHBIX JTUTCPATYPHBIX KCTOYHUKOB.

CocrtaBurenb E.C. Agtunnna
(moamuce)

« » 2020 r.




MUHHUCTEPCTBO HAVKU U BBICILLIET'O OBPASOBAHUSI POCCUMCKOU ®EJEPALINA
®denepanbHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

Y4PEKACHHUS BBICIICTO 00pa3soBaHUs
«CEBEPO-KABKA3CKHNU ®EJIEPAJIBHBIN YHUBEPCUTET»

YTBEPXJALIO:
N.o. 3aB. kadpeapoit XTMuAXII
E.H ITaBnenko
« » 2021 .

KoMiuiekT 3a1aHuil VIl TEKy1Iero KOHTPOJIst
110 JUCIIUITJINHEC «MOILCJII/IPOBaHI/Ie XUMHUKO-TCXHOJIOI'HYCCKHUX HpOIICCCOB))

Tema: Ilpumenenne MathCad 11 moae i MpoBaHusl TEXHOJIOTHYECKHX 00bEKTOB

Bomnpoce! 11si KOHTPOJIA:

1. C nmomol111pI0 Kakoro ornepaTopa MOXHO BBIYUCIUTH BbIpakeHHE?

2. Kak BCTaBUTH TEKCTOBYIO 007acTh B JoKkymMeHT MathCad?

3. Kakue Bunbl Bcrpoennbix pynkuuii B MathCad Bam uzBectHbI?

4. Kak BCTaBUTh BCTPOCHHYIO (PyHKIMIO B ToKyMeHT MathCad?

5. Kak noctpouts rpadux B cpene MathCad?

6. Uto mipecTaBiisieT co00i MOJIeh TEXHOJIOTUYECKOTO 00beKTa?

7. [lepeunciute METOABI COCTABICHUSI MATEMAaTUUECKOTO OMMCAHUS OOBEKTA.

8. Kakue rpynmbl ypaBHEHUHN BXOIST B COCTaB MATEMAaTUYECKOTO OMUCAHUS TEXHOIOTUYECKOTO
o0BeKkTa?

9. Kakuie ypaBHEHHUS TPUMEHSFOT B MATEMaTHIECKOM OTIMCAHUH TEXHOJIOTHUECKOTO 00hEeKTa?
10. HazoBHTE OCHOBHBIE CTaIUM MMOCTPOCHUSI MATEMATHYECKOW MOJIETH TEXHOJIOTHYECKOTO
00BEKTA.

3aganusn:

1. N3yuute BinusHue Temmeparypsl B uHTepBasie 400-660 °C Ha 3HaUY€HHE KOHCTAHTHI
paBHOBECHS.

2. CocraBbTe mporpamMmy JUisl pacueTa PaBHOBECHOM CTENEHM IpEBpAILEHUS TUOKCHA
CEpbI, HCIOJIb3Ys METOJ JEeJeHHs HHTepBasa nonosnaM. (PaBHOBecHas cTemeHb NpEBpALLEHUS
M3MEHSCTCS B Ipezienax x, = 0-1).

3. [loctpoiite rpadvk 3aBUCMMOCTH PAaBHOBECHOM CTENEHU MpPEBpaIleHUs OT TEMIIEPATYPHI.

4. Onpenenute BIMSHHE TEMIIEPATypbl Ha KOHCTAHTY CKOPOCTH pEaKLUU W IOCTPOWTE
rpaduk 3aBucumocty ki — t.

5. Tloctpoiite rTpaduk 3aBUCUMOCTH CKOPOCTH pEaKIMHU TMpU 33JaHHOM 3HAYEHUU
TEMIIepaTypbl OT cTeneHn npeBpamenus B natepBaie 0,01 — 0,95.

IIpoBenuTe aHaIU3 MOJYYEHHBIX PE3YyIbTATOB.



Tabmuma 1 — BapuanTtsl 3a1anuii

3HauYeHUs TapaMeTPOB
Bapuant Ucxonnble qanubie 3ap.2u 5 3an. 6 3amanue 10
a, % b, % E, tzad, Xz X0 xk
JIx/MOITb °C

1 11 10 89000 530 0.74 0 60
2 5 14 88800 540 0.80 64 90
3 11 9 88600 550 0.85 0 50
4 7 11 88400 560 0.90 0 55
5 8 10 88200 570 0.76 0 70
6 9 8 88000 580 0.81 10 60
7 8 13 87800 530 0.86 50 90
8 7.5 12 89400 540 0.91 60 80
9 10 89200 550 0.77 20 70
10 13 89000 560 0.82 20 60
11 10 6,7 88800 570 0.87 30 70
12 12 88600 580 0.92 40 90
13 9 88400 570 0.78 45 75
14 11 8 88200 540 0.83 85 92
15 8 11 88000 560 0.88 10 75

Tema: MoaenupoBanue NPoCcTOi rMIPaBInYeCKOH CHCTEMBI

Bonpocsl 111 KOHTpOJISA:

1.
2.

w

No ok

©o

10.
11.
12.

13.
14.

[TpuBeauTe ATAIBl TOCTPOCHUS CTATHYECKON MOJEIN TPOCTOM T'HIPABIMYECKON CUCTEMBI.
KakuMm ypaBHEHHEM OMHUCHIBACTCS CKOPOCTh MPOTEKAHUS KUJKOCTH Yepe3 KiarnaH?

C Kakoil 1eNnbl0 MPU MOJEIUPOBAHUU IMPOCTOW THUAPABIMYECKOM CUCTEMBI MCIOJb3YETCS
byuxrws sgn(x)?

Kakue 3HaueHuUs] MOXKET MpUHUMATh QYHKITHs SgN(X)?

[TpuBenuTe hopmyy st OMpeieTICHUs JaBJICHUS KUAKOCTH B 3aKPBITON €MKOCTH.

KakoBo 6anaHcoBoe ypaBHeHUE, IPUBEICHHON Ha pUCyHKe 2.17?

C Kkakoil 1eNbI0 OCYIIECTBISETCS TMOCTpOeHHE HH(POPMAIMOHHOW MATPHIIBI CHCTEMBI
ypaBHeHu MO npocToi rupaBIndeCcKOil CUCTEMBbI?

[IpuBenuTe MOCIIETIOBATEILHOCTH TOCTPOCHUST HH(GOPMAITMOHHOW MATPHIIBI.

Onuiure anropuT™M MOoucKa KoOpHs ypaBHeHuUs F(x)=0 meTomom JeneHuss HMHTEpBajia
MOTOJIaM.

YeM oTiIHYaeTCd JMHAMHUYECKAsI MOJEIb OT CTAaTUYECKOM?

Kakum ypaBHEHHEM OMKCHIBACTCS TaBJIICHHE B 3aMKHYTOM 00BbeMe?

[IpuBenure OamaHCOBOE  ypaBHEHHUE TPOCTOM  TUAPABIUYECKOM  CHUCTEMBI  JUIA
JTUHAMHUUYECKOTO PEeXUMa.

KakoBbl HauanbHbIE YCIOBUS MpU perieHu: TuddepeHnanibHoro ypaBHeH S ?

Kaxune meronap! pemenns nuddepeHmanbHbIX ypaBHeHUH Bbl 3HaeTe?




15. Kak Baustor 3HadeHUs koddduimeHToB mpomyckHoi cmocoOoHoctu k1l m k2 Ha Bpems
BBIX0/Ia CUCTEMbI Ha CTAIIMOHAPHBIN pexum?

3aganue: CocTaBUTh CTAaTUYECKYIO U JMHAMMUYECKYIO MOJIENb IIPOCTOM I'MAPaBINUYECKON CUCTEMBI.
Hcxonnble JaHHbIC IPUBEACHBI B TabuIe 2.

Tabnuna 2 — BapuaHTsl 3a1aHus

3HaueHUs apaMeTpoB

Bapuanr 5
P1, MIla P2, MIla k1 kz H, m S, m

1 2,0 0,150 0,010 0,020 5 0,5
2 2,2 0,145 0,012 0,018 6 0,6
3 2,4 0,140 0,014 0,016 7 0,7
4 2,6 0,135 0,016 0,014 8 0,8
5 2,8 0,130 0,018 0,012 9 0,9
6 3,0 0,125 0,020 0,010 10 1,0
7 3,2 0,120 0,018 0,020 11 1,1
8 3,4 0,115 0,016 0,018 12 1,2
9 3,6 0,120 0,014 0,016 5 1,3
10 3,8 0,125 0,012 0,014 6 1,5
11 4,0 0,130 0,010 0,012 7 1,6
12 4,2 0,135 0,015 0,010 8 1,7
13 4,4 0,140 0,013 0,013 9 1,8
14 4,6 0,145 0,011 0,011 10 1,9
15 5,0 0,150 0,017 0,017 12 2,0

Tema: MOIleJII/IPOBaHI’Ie nmpomecca TenmJ1000MeHa

Bonpocsl 111 KOHTpOJISA:

— Kaxk noapaznensrorces Tenaoo00MeHHHUKH 10 criocoOy nepeaauu renia?

— Kakue TemnmooOMEHHUKHM TONYyYWIM HauOOINbIIee pacHpOCTpaHEHHWE B  XUMHUYECKOH
MPOMBIIIIIEHHOCTH?

— KakoBsl mpenMyIiecTBa TEII000MEHHUKOB «Tpy0a B Tpyoe»?

— Kaxkue 3Tansl BKIIOYaeT MOCTPOCHUE KOMITBIOTEPHON MOJIEITH TeTUIO0OOMEHHUKA?

— TlpuBenute cxeMy MpSIMOTOYHOTO TETUIOOOMEHHHUKA TUTIA «TPyOa B TpyoOe».

— Kaxkue gomymnieHnss IpUHAMAIOTCS IPU MAaTEMAaTHIECKOM OIMCAHHH TPOIIEcca TeIUIonepeaayn B
MPSIMOTOYHOM TETUIOOOMEHHHKE TUTIA «TpyOa B TpyOe»?

— IlpuBeaurte ypaBHEeHUE TEIJIOBOrO OajlaHCa TETNIOOOMEHHHKA.

— Tloyemy pemenune cucteMbl qudQepeHIHaTbHIX YPaBHEHUH MPSIMOTOYHOTO TEIIOOOMEHHUKA
oTHOCHUTCH K 3amadue Komm?

— llpuBeauTe ypaBHEHHUE TEIUIOBOTO OajlaHCa MPOTHBOTOYHOTO TEIUIOOOMEHHHUKA.

— Ilouemy pemienue cucteMbl  nuddepeHIMaNbHbIX ~ ypaBHEHUH  MPOTUBOTOYHOTO
TEIJI000MEHHHUKA OTHOCUTCS K KpaeBoil 3a1aue?

— IlpuBenure rpadux u3MeHEeHUs TeMIepaTyp TEILIOHOCUTENEH MO AJMHE TEMJI000OMEHHHUKA MpU
MPSAMOTOKE TEIJIOHOCUTENIEH.




— IlpuBeaure rpaguk U3MEHEHUS TEMIIEPATyp TEIJIOHOCUTENICH MO JUIMHE TEIUIOOOMEHHUKA MpU
IIPOTUBOTOKE TEIUIOHOCHUTEIIEH.

3aganue 1:

1. Maremarruecku onucath paboTy IPSIMOTOYHOTO TEITIOOOMEHHHKA «Tpy0da B TpyOe».

2. Ilpoananu3upoBaTh CUCTEMY YpaBHEHHH U ONPENENIUTh I10CIEA0BATEIbHOCTh pacueTa,
HOCTPOUB MH(OPMAIIMOHHYIO MaTpUIly cucTeMbl ypaBHeHUH MO.

3. CoctaBuTb O6JI0K-CXeMy (QITOPUTM) pacueTa CUCTEMbl YpaBHEHHIA.

4. Peanu3oBaTh aNTOPUTM Ha JIFOOOM SI3bIKE MPOrpaMMHUpoBaHus win B cuctemax MathCad,
MathLab.

5. IIpoBectu nzyueHue BIMSHUS IOBEPXHOCTHU TEIJI000MEHA U CKOPOCTH 110/1a4X BOJIbI HA
KOHEUYHYIO TEMIIEPaTypy OXJIaKICHUS KUCIOTHI.
3apnanmue 2:

6. MaremaTHuecku onucatb paboTy IPOTUBOTOYHOIO TEMJIO0OMEHHHKA «Tpy0a B TpyoOe».

7. TlpoaHanu3upoBaTh CUCTEMY YPaBHEHH U ONpPEIeIUTh 10CIEA0BATEIbHOCTh pacueTa,
NOCTPOUB HH()OPMAITMOHHYIO MaTpHILy cucTeMbl ypaBHeHni MO.

8. CocraBuTh O6JI0K-CXeMy (QITOPUTM) pacueTa CUCTEMbI YpaBHEHHIA.

9. Peanu3oBaTh aaropuT™ Ha JIFOOOM S3bIKE MpOrpaMMHUpoBaHus win B cuctemax MathCad,
MathLab.

10. IlpoBectu n3yyeHue BIUAHUS IOBEPXHOCTH TEIUIOOOMEHA M CKOPOCTH MOJauu BOJbI Ha

KOHEYHYIO TEMIIEPATYPY OXJIAXKICHUS KUCIIOTHI.

Ta6muma 3 — BapuaHThl U151 BBIMTOJIHEHUS 3 1aHUS

3HaueHus mapaMeTpoB

BapuanTt vi, V2, F, drp, L, Kt, tos, tos,
M/a M4 M MM M Bt/ (MZ-K) °C °C
1 1,5 3,2 54 48 36 530 80 5

2 1,6 3,3 50 38 42 550 81
3 1,7 3,4 5,7 38 48 630 82 7
4 1,8 3,5 6,4 38 54 650 83 8
5 1,9 3,8 4,8 57 27 640 84 9
6 2,0 3,9 7,5 57 42 700 85 10
7 2,1 4,0 6,4 57 36 680 86 11
8 2,2 4,5 7,2 38 60 660 87 12
9 2,1 4,4 6,4 57 36 640 86 11
10 2,0 4,3 54 38 45 620 85 10
11 1,9 4,2 7,2 48 48 600 84 9
12 1,8 4,1 6,3 48 42 580 83 8
13 1,7 4,0 6,8 48 45 560 82 7
14 1,6 3,8 54 57 30 540 81 6
15 1,5 3,6 4,3 38 36 520 79 5

Cpl = 2,75 xJIx/kr-K — cpeassist TEMI0€MKOCTh PAaCTBOPA a30THOW KHUCIIOTHI;

Cp2 =4,19 x]JIx/xr-K — cpenHss TeII0eMKOCTh BOJIBI;
K, = 500 Br/M*K; p1=1335 kr/m’; p,=1000 kr/m®,
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Tema: MoJe/IMpoBaHHe PaGoThI aGcop6epa B CTAIIMOHAPHOM peXKnMe

Bornpocsl Aj1s1 KOHTpOJIA

1.

N oW

10.

11.
12.

Kaxoit mporiecc HazpiBaeTcs abcopOueid, kakoi — necopOnueii?

3a cyeT yero NpoOUCXOAMT MOTJIOLEHHE raza’?

[TpuBenuTe MpUMEPHI UCTIOIB30BAHUS TIPOIEcca a0COPOIIHH.

Kakum 00pa3oM mpoucCXOoAnT MEePEeHOC BEIIeCTBA U3 OAHOH a3kl B IPYTryr0?

3a cyeT yero NpoMCXOAUT MEPEHOC BelllecTBa BHYTPH (azbl?

KakoBa cymHOCTb TJICHOYHOH Teopuu abcopOoIuu?

[TpuBeauTe ypaBHEHUSI MAaCCOOTAAYH IS KHUJIKOM U Ta30Boi (a3.

Kakune Moaenu rTuipoJuHAMHYECKOTO PEXUMa HCIIONIB3YIOT MPU MOJICITUPOBAHUT
npoiiecca abcopOruu?

[TpuBenute CTpyKTypy MOTOKOB (pa3 B abcopOepe i MOAETH HIeaTbHOTO
BBITCCHCHUSI.

KakoB anroputm pacuera MaTepralibHOTO OanaHca abcopOepa pH UCIOJIb30BAHUN
MO/JIEJIH UJICATbHOTO BHITECHEHUS?

Kak npezacrapistot abcopdep npu UCIOIB30BAHUU STUEEUHOU MOAETH?

KakoB anroputm pacuera MaTepralibHOTO OanaHca abcopOepa pH UCIOJIb30BAHUN
SYECYHOU MOJIEIH?

Tema: IKCepUMEHTAIBbHO-CTATUCTHYECKHU MeTO/I OCTPOEHNSI MATEMATHYECKOI MO/IeIH.

Bonpocsl 1uist KOHTPOJISL:

B kakux ciayyasix UCHOJIb3YIOT 3KCIEPUMEHTAIBHO-CTATUCTUYECKUH METO/T COCTaBICHUS
MaTeMaTuyeckou moaenu?

YeM oTInvaeTCs aKTUBHBIN OKCIICPUMCHT OT MacCUBHOI0?

Kakum 06pa3om ompenenstoT B ypaBHEHUsI perpeccun?

Kak ompenensitoT KodQPHUIIHMEHTH YypaBHEHUS perpeccun?

Kakue ko3 puieHTsl ypaBHEHUS] CYUTAIOTCS] 3HAUUMBIMHE?

Kax IMPOBEPACTCA AACKBATHOCTb YPABHCHUA PETPECCUN C UCITIOJIB30BaAHUEM OAUCIICPCUN
BOCITPOMU3BOJUMOCTH U JUCIICPCHUN aHGKBaTHOCTI/I?

Kakum 06pa3oM MOKHO OIEHUTH Ka4e€CTBO alMPOKCUMAIIIH IPUHATHIM ypaBHEHUEM TPU
OTCYTCTBHMHM MapaJuIeNIbHBIX OMBITOB?

3aganusa:

1. Ha ocHOBe HCXOIHBIX OSKCHEPUMEHTAIbHBIX JAHHBIX 3aBUCHMOCTH KOHCTaHTBI CKOPOCTH
peaKIMu OT TeMIIepaTyphl, IPUBEIEHHBIX B TabIHIle 4, MIPOBEAUTE CTPYKTYPHYIO UIACHTU(DHUKAIHIIO
U BBIOEPHUTE PETrPECCHOHHOE YPaBHEHHE.

2. Paccuuraiite K03 GUIIUEHTH ypaBHEHUS, IPUBES €T0 K JIMHEHHOMY BUY.

3. IlpoBeaute ananu3 ypaBHeHHs. [locTpoiite rpaduku 3aBUCUMOCTH 3KCIEPUMEHTAIBHBIX M

PaCyYCTHBIX JAaHHBIX KOHCTAHTBI CKOPOCTHU OT TCMIICPATYPHI.
4, HpOBCpLTC AaICKBATHOCTb MOACIIN.

Tabmuia 4 — BapuadTsl U151 BRIMIOTHEHUS 3a1aHHSI

3HaveHust KOHCTaHThI ckopocTu peakimu K (1/¢) ot remneparypsr T (K)
Bapuant
290 300 310 320 330 340
1 0,01618 0,0638 0,3150 0,7755 2,1097 4,5379
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2 0,03786 0,1493 0,7368 1,8140 4,9346 10,6140
3 0,00804 0,0317 0,1565 0,3853 1,0482 2,2546
4 0,02692 0,1063 0,5239 1,2899 3,5088 7,5473
5 0,03544 0,1397 0,7729 1,6981 4,6192 9,9357
6 0,02130 0,0840 0,4645 1,0205 2,4510 5,9710
7 0,00703 0,0277 0,1367 0,3367 0,9161 1,9704
8 0,00861 0,0339 0,1675 0,8080 1,7170 7,4740
9 0,01943 0,0766 0,3780 1,8240 3,8760 16,8720
10 0,01062 0,0719 0,3925 1,8918 4,0006 18,3582
11 0,00529 0,0358 0,1954 0,9419 1,9918 9,1400
12 0,01031 0,0698 0,3808 1,8354 3,8815 17,8114
13 0,00226 0,0153 0,0835 0,4025 0,8512 3,906
14 0,00434 0,01713 0,0848 0,4081 0,8678 3,7744
15 0,00639 0,0252 0,1245 0,6124 1,2752 5,5561

Tema: MaTemMaTH4yecKkoe MOIEJTHPOBAHNE XHMUYECKHX PEAKTOPOB.

Bonpocsl 1u1st KOHTPOJISL:

1. B kakux ciaydasx NPUMEHSETCS MAaTeMaTHYeCKOe ONMMCAHWUE HAa OCHOBE DKCIEPHUMEHTAThHBIX
JAHHBIX (AMITUPUYECKAsT MOCIIb)?

2. Kaxue MeTobl UCIOJIB3YIOTCS JUISl TOCTPOEHHS SMIMPUYECKOM Moienn?
VYKaxuTe OCHOBHBIE 33J]auH, PelIaeMble TP MOCTPOSHUH SMITUPUUECKOIN MOJEIH.
Jlns yero HenuHeNHbIe (PYHKIUU TPeoOpa3yroT K JIMHEHHOMY BUY?
Kakune MeTobl HCIIONB3YIOT JUI MOUCKU KO3 (PUIIMEHTOB ypaBHEHUS perpeccun?
B 4yem cymHOCTh METOZ]a HAMMEHBIINX KBaIpaToB?
[TpuBeaure ¢pyHkuMu, UMerolMecs B mporpamMmme Mathcad 17151 BBIYHCIIEHUS PETPECCHU.
Urto noHMMaeTcs MoJ| aIeKBaTHOCTHIO MaTEMaTHYeCKON Mojienn?
. Kak mnpoBepsercs KayecTBEHHOE COOTBETCTBHE MOJEIU PEATbHOMY TEXHOJOTHYECKOMY
00BEKTY?

00N Lk Ww

10. Kak MPOBEPACTCA KOJIMYCCTBEHHOC COOTBETCTBUC MOJCIIN PCAJIbHOMY TCXHOJIOTHYCCKOMY

00BbeKTy?

3ananmue: Vcnonb3yst KOMIBIOTEPHYIO MOJIEIB MPOIIEcca MapOBOM KOHBEPCUM OKCHJIA YTIAEpOa:

1. ITocTpouts rpaduku 3aBUCUMOCTH U3MeHeHHs KoHeHTpanun CO U TeMnepaTypsl OT YCIOBHOTO
BPEMEHM KOHTAKTUPOBAHMSI.
2. Onpenenuts paBHOBecHOE coaepxanue CO Ha BbIXO/€ U3 peakTopa MpU pa3IuYHbIX 3HAYCHHSIX
TeMIIEpATypsl IOJAYH CHIPhS Ha BXOJIE B PEAKTOP.

3. Onpenenuts BpeMsi KOHTAKTUPOBAHUSA, IPU KOTOpoM cojiepkaHne CO B KOHBEPTUPOBAaHHOM ras3e
menee 0,15%. KakoBa npu 3ToM TeMieparypa peakiuOHHOTo ras3a?
4. Paccuntarh TpeOyemblil 00beM KaTan3aTopa, NpuHIB K03 PHUIMEHT 3anaca paBHbIi 1,3.
BapuanTsl 3aanuii npuBeieHs! B Ta0aumax S u 6.

Tabmuia 5 — BapuanTtsl 3a1anuii

Bapuant O6nbem Taza, Cocras raza t, °C P, MIla Pazmep 3epen
MOCTYTAIOIIETr0 (BapuaHT), KaTajan3aTopa, MM
B PEaKTop, M/a % (06.)
1 360000 A 190 2,6 10
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2 340000 B 200 2,9 8
3 320000 C 210 3,0 6
4 380000 D 220 2,8 5
5 280000 A 215 2,7 8
6 260000 B 190 2,5 6
7 240000 C 196 2,5 5
8 400000 D 200 3,0 10
9 250000 A 210 2,8
10 360000 B 220 3,0
11 340000 C 215 2,4 5
12 320000 D 190 2,4 10
13 380000 A 195 2,2 8
14 280000 B 200 2,5
15 260000 C 210 2,6
16 400000 D 220 2,8 10
Tabnuna 6 — BapuaHTsl cocTaBa rasa, MoCTYIAIOIIEro B peaktop, % (00.)
Bapuant KomnoneHTs! rasa
CO; CcO H; CH, (\P) Ar H,O
A 10,48 2,31 42,02 0,20 14,3 0,18 30,51
B 10,09 2,46 41,24 0,20 14,03 0,18 31,80
C 9,85 2,34 40,36 0,16 14,29 0,18 32,82
D 10,17 2,25 41,30 0,18 14,4 0,19 31,51

Kpurepun oueHuBaHusi KOMIETEHUIM A

OneHka «OTJMYHO» BBICTABISETCA CTYACHTY, €ClIM OH 0e3 OmMOOK BBIMOJHUI 3aJlaHuE.
[TpoBen aHaiM3 M MaTreMaTU4YeCKOe ONMHCAaHHE OOBEKTa, COCTABMI JITOPUTM PELICHHUS CHCTEMbI
MOJIyYEHHBIX YPaBHEHUH, peaan30Bal allfOPUTM B BUJI€ KOMIIBIOTEPHON MPOrPaMMBbI, OTJIAIUI €€ U
npoBel uccienoBanus. [lpu 3ammre 3agaHust CBOOOAHO BiIaJ€eT MaTEPUAIOM, YMEET MPENOAHECTH
KOMIIBIOTEPHYIO MOJI€TIb O0BEKTA U UCCIIeI0BaHUSs, IPOBEICHHBIE HA OCHOBE MOJIEIH.

OneHka «XOpomo» BBICTABISIETCS CTYAEHTY, €CM OH 0e3 OIIMOOK BBHIMOJIHWII 33JaHHe.
[IpoBen aHaiyM3 W MaTeMaTHYECKOE OMHCAHHWE OOBEKTA, COCTABHJI AJTOPUTM PEHICHHS] CHCTEMBbI
MIOJIyUYEHHBIX YPAaBHEHUH, PEaIn30Ball AJITOPUTM B BHJI€ KOMIIBIOTEPHOU NPOTrPaMMBbI, OTJIaANI €€ U
npoBen uccienoBanus. Ilpu 3ammTe 3amaHus  BiIaJeeT MaTepualioM, U pe3ylibTaTaMu
U CCJIEJOBAaHUM, TPOBEIEHHBIMU HA OCHOBE MOJIEIIN.

OuneHka «yJA0BJIETBOPUTEIbHO)» BHICTABIISETCS CTYACHTY, €CJIM OH C OUIMOKAMH BBITTOJHUI
3aganue. [IpoBen aHanu3 M MareMaTHYECKOE OMHCAHUE OOBEKTA, COCTABMII aJTOPUTM pELICHUS
CUCTEMBbI MOJYYEHHBIX YPaBHEHM, peajn30Ball aIrOPUTM B BHJE KOMIIBIOTEPHOH NpPOTrpaMMbl,
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OTJaIWII €€ U MPOBeN uccienaoBanus. [lpu 3ammre 3a1aHus IUI0XO0 BIaJeeT MaTepUaIoM, HE yMeeT
NPABIWIBHO TIPETOJHECTH KOMITBIOTEPHYIO MOJENb OOBEKTa M HCCIEIOBAHUS, NPOBEICHHBIC HA
OCHOBE MOJIEJN.

OneHka «HeyJIOBJIETBOPUTEJILHO» BBICTABISCTCS CTYAEHTY, €CIM OH C OIHMOKaMH
BBINIOJIHUI 3anaHue. [IpoBen aHamM3 M MaTeMaTHYECKOE ONUCAHUE O0BEKTa, COCTABMJI aITOPUTM
pELIeHUs] CUCTEMBI MTOJyYSHHBIX YPaBHEHH, HO HE CMOT PEaIi30BaTh €ro B BUJIE KOMIIBIOTEPHON
IIporpaMMbl, He INpoBesl uccienoBaHus. Ilpu 3amure 3amaHus ciabo BiIazeeT MaTepUaoM, HE
yYMEET MPENoJHECTH KOMITBIOTEPHYIO MOZETIh OOBEKTa M MCCIEIOBaHMS, POBEACHHBIE HA OCHOBE
MOJIETIH.

[1pm 3ammre 3a1aHAS YIUTHIBAIOTCS:

- aKKypaTHOCTh 0(hOpMIICHHUS pabOTHI;
- COOTBETCTBHUE BBIJAHHOMY 33J[aHUIO;
- BJIaJICHHE MaTepHaJIOM IIPH JOKJIa/ie ¥ KaYeCTBO €T0 BHIMOJIHEHUS.

CocraBuTeib E.C. Aatunuua
(noamuce)

« » 2021 r.
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MUHUCTEPCTBO HAVKU U BBICILIEI'O OEPA3BOBAHMSI POCCUMCKOU ®EJIEPALINN
DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEXKCHUE BBICLIErO 00pa3soBaHUsL
«CEBEPO-KABKA3CKWU ®EJJEPAJIbHbIY YHUBEPCUTET»

YTBEPXIAIO:
H.o. 3aB xadenpoit XTMuAXII
E.H. I1aBnenko
« » 2021 r.

KommuiekT 3aganuii 1Jisi KOHTPOJIbHOH padoThI
1o qucuuIuimHe «MoIeaupoBaHue XUMUKO-TEXHOJIIOTHYECKUX ITPOLIECCOB

I_[eJ'IBI-O BBIIIOJIHCHU A KOHTpOJ'ILHOﬁ pa6OTbI SABJISICTCA Pa3sBUTUC Yy CTYACHTOB HaBLIKA B

CaMOCTOSITEILHOM  IIOCTPOCHHUM  MaTEMaTHYECKOM  MOJCJIHM  TESXHOJOTHYSCKOIro 00BbEeKTa |

HCII0Jb30BaHHNA €€ IJIA NCCIICAOBAHU ITOBCACHU A 00BEKTA.

B kayecTBe TEXHOJOTMYECKOr0 OOBEKTa HMCIOJIb3YETCS T'MAPABIMYECKUH OOBEKT C JABYMs
3aKpPBITBIMU EMKOCTSIMH.
[Tpu noctpoenun marematuyeckoi mojenu TO HeoOXouMO:
— COCTaBUTh MaTeMaTHUYECKOE ONUcaHue TexHojoruueckoro oowsekTa (TO);
— BbIOpaTh ONTUMANIBHBIN anroputm pacuera TO;
— peanu3oBaTh AITOPUTM B BUJE MOJIEIUPYIOIIEH IPOTrpaMMBbl, UCTIONb3Ys JII000M S3bIK
IIPOrPaMMHUPOBAHUS;
— HCCIIEeI0BATh TEXHOJIOTMYECKHH OOBEKT C MOMOILBIO COCTaBIEHHON MOJIEIH.
3aaHusl BBIMOJIHAIOTCS UHAMBUAYAJIbHO MO BapHaHTaM C HCIIOJIb30BAHUEM METOAMYECKUX
yKazaHui Kkadeapbl. BBINOIHEHHYIO KOHTPOJbHYIO padOTy CTYAEHT JAODKEH 3alllUTUTh U
IIPEACTABUTh pE3YyNbTaTbl MCCIECIOBAHUSA, IPOBEJICHHBIE C MCIOJb30BAaHUEM COCTABICHHOMN
KOMITBIOTEPHOU MOJIENH.
Bonpocs! 1151 KOHTpOIISA:
— IlpuBeauTte 3Tansl NOCTPOEHUS CTATUUECKON MOJIEIH.
— Tloyemy npu MOCTPOEHUHU ANTOPUTMOB PELICHUS 3a/1a4 PEKOMEHAYETCS UCTIOIb30BaTh
METOJ MaTEMaTHIECKON JEKOMIIO3UITAN?
— Kaxk u c xakoil nenpio cTpouTcs HHPOPMAIIMOHHAs MaTpULla CUCTEMbI ypaBHEHUI
MaTEMaTHUYECKOT O ONUCAHUsA?
— Kakue MeToibl perieHns ypaBHEHUH ¢ OJJHOW HEM3BECTHOM Bam M3BECTHBI M YEM OHU
OTJIMYAIOTCS APYT OT Jipyra?
— KakoBbl yci10BHSI OKOHYAaHHS UTEPALIMOHHOTO MPOLIEcca PEIIeHHs OAHOTO YpaBHEHUs?

— Kakue ocHOBHEIE AOMYIICHUA MPUHUMAKOTCA ITPU KOMIIBIOTCPHOM MOACITIUPOBAHUN HpOCTOﬁ
FHHpaBHHqCCKOﬁ CHUCTEMEI?

— Kak onuceiBaercs ABWIKCHUC ITOTOKA KUAKOCTHU YCPEC3 Kiaman?

— Kak onuceiBaeTcst mporiecc 3anoJIHEHUS 3aKPhITON EMKOCTH KUIKOCThIO?
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Kpurepun oueHuBaHusi KOMIeTEeHIM A

OneHka «3a4TeH0» BBICTABIACTCA CTYACHTY, €CIM OH IPAKTUYECKU 0€3 OIIMOOK BBITOIHHII
KOHTPOJIbHYIO pabOTy M TpoBen HucciepoBaHus. JlocTaTouHO CBOOOJHO BIAJEET MaTEpHAJIOM,
yMeeT IPENOJHECTH U NPOAHAIM3UPOBATh OCHOBHBIE CBEIEHUS, UMEIOLecs B padoTe, IpU 3TOM
MIOKAa3bIBAET YMEHHUE aHAJIU3UPOBATH SKCIIEPUMEHTAJIbHBIE JaHHbIE.

OneHka «He 3a4TEHO» BBICTABISAECTCA CTYIEHTY, €CIM OH C OMIMOKaMH BBIIOJHUII
KOHTPOJIbHYIO paboTy. He ymeer mnpemoaHecTH H INpoOaHAIW3UPOBAaTh OCHOBHBIE CBEACHUS,
uMeroluecs B pabore.

MeTtoauyeckue MaTepuabl, ONpeaesole NpoueIypbl OLeHUBAHUS 3HAHMIA, yMEHUI,
HABBIKOB M (MJIM) ONBITA JIeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TaNbl GOPMUPOBAHUS
KOMIIeTeHIii

[Iponienypa mpoBeneHHs] JaHHOTO OIEHOYHOI'O0 MEPOIPHUATHS BKIIOYACT B Ce0S BCE DTaIlbl
paboThl HAJ KOHTPOJIBHOW pabOTOW: H3yYCHHE IUTEPATYPHBIX HUCTOYHUKOB C HCIIOIB30BAHUEM
WNHTepHeTa, X aHaau3 M 0000IEHUE, TOATOTOBKA M BhINOJHEHHE paboThl. KoHTposbHas paboTa
BBITIOJTHSCTCS B TCUCHHE CEMECTPA C TICPUOJIUYCSCKON MPOBEPKON U KOHCYJIbTAIUEH TIPETIO1aBaTers.

[Ipennaraemple  CTYACHTY 3aJaHusl  TO3BOJIIOT  MPOBEPUTH  MpodeccuoHalbHbIe
komnerennuu 11K-2.

KoHnTtposbHas paborta odopmisiercst Ha nucrax Gopmata A4, MaTepuas IPEACTaBISICTCS B
pacniedatanHoM Buje. CoJiepskaHue KOHTPOJIBHOW pabOThl JOIDKHO IOJTHOCTHIO COOTBETCTBOBATH
TpeOOBaHUSM, M3JOKEHHBIM B  METOAMYECKUX  YKa3aHUSAX U  BapUaHTY, BBIIAHHOMY
MperoaaBaTesieM.

[Tpu 3amuTe KOHTPOIBLHON pabOThI OIIECHUBAKOTCS:

- aKKypaTHOCTh 0(hOpMIICHHUS pabOTHI;

- BJIaJICHHE MaTEePHAJIOM IIPH JOKJIaJie U €ro HHPOPMaTUBHOCTB;

- OTBETHI Ha BOIIPOCHI.

CocraBurenb E.C. Agtununa
(moznmuce)
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