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MUHHCTEPCTBO HAYKU 1 BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINN
®DenepanbHOE TOCY1aPCTBEHHOE aBTOHOMHOE

00pa30BaTEIBHOC YUPEKICHHEC BEICIICTO 00pa30BaHIs
«CEBEPO-KABKA3CKUU ®EJIEPAJIbHbI YHUBEPCUTET»

YTBEPXIAIO:
3aB kadeapoit XTMuAXII
E. H. ITaBnenko

OOHJA ONEHOYHLIX CPEACTB

I IIPOBEACHU A TCKYILLICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ aTTcCTalluu
10 JUCHHUITIIIMHE «MO)IC.TH/IPOBZIHI/IC XUMHKO-TEXHOJOTHYECCKHUX MMPOLECCOB»

(DJIEKTPOHHBII JIOKYMEHT)

Hanpasnenue noaroroBku 18.03.01 Xumnyeckas TEXHOJIOTUSI

Hamnpasnennocts (ipoduiib) XUMHYECKasi TEXHOJIOTUS CUHTETUYECKUX OMOJIOTHYECKH
AKTUBHBIX BEIIECTB, XUMHUKO-(PapMalleBTHYECKUX MPEenapaToB
Y KOCMETUYECKHUX CPEJICTB

KBanuduxanus BbITyCKHUKA bakanasp
®dopma 00yueHus ouHas
"o Havana oOyueHus 2021

Hsyuaerca B 7 cemectpe



IIpeaucioBue

1. Hasnauenwue: /i1 NpOBEIEHUs TEKYLIETr0 KOHTPOJS M IPOMEKYTOUHOW aTTECTAlUH IO
qucuuiuiiHe  «MozenupoBaHue XUMHKO-TEXHOJOTHYECKUX IPOLECCOB» JJsl CTYIEHTOB
HanpasyieHus noaroroBku 18.03.01 Xumuueckas TEXHOIOTHSL.

2. @DOHJ OUEHOYHBIX CPEICTB TEKYILEro KOHTPOJS M IPOMEXKYTOYHOH aTTeCTaluu
pa3paboTaH Ha OCHOBE paboueil mnporpaMMmbl AUCUUIUIMHBL «MoOJEIUpOBaHUE XHMHUKO-
TEXHOJIOTHYECKUX IMPOIECCOB» B COOTBETCTBUH C 00pa30BaTEIbHON MPOTPaMMON BBICIIETO
obOpa3oBanusi 1o HampaBieHuro noaroroBku 18.03.01 Xwumwudeckas TEXHOJOTHSA,
YTBEP)KJICHHON Ha 3acenaHuu YueOHO-meronmdeckoro coera CKDVY, mporokon Ne ot
« _» I.

3. Paspaborumk
4. @®OC paccmoTpeH U yTBep:kaeH Ha 3acenanuu kadeapsr XTMuAXII.
IIpotokomn Ne OT «__ » I.

5. ®OC cornacoBaH c¢ Boiryckaromei kapeapoir XTMuAXII.
[Tporokon Ne.  or«  » r.

6. IIposenena skcrieptuza @OC. UneHsl SKCIIEPTHON TPYIIIbI, IPOBOUBIINE BHYTPEHHIOKO
AKCIEPTUBY:

[Ipencenarens (®.1.0., 10MIKHOCTB)

(®.MN.0., 10mXKHOCTB)

(®.1.0., 10MIKHOCTB).

DKCTepTHOE 3aKIfoYeHHE: (OHJ OICHOYHBIX CPEJCTB OTBEYAET OCHOBHBIM TPEOOBAHUSIM
denepabHOTO0 TOCYIAPCTBEHHOTO 00pa30BaTENBLHOIO CTAaHJApTa BBICIIErO0 0Opa3oBaHUS IO
HarpaBieHuto moaroroBku 18.03.01 Xwumuueckass TexHoJorus (ypOBEHb OakagaBpa)
(BapeructpupoBan B Muntoctre Poccum  29.08.2016 1., Ne 43476) cmocoOGCcTBYeT
dbopMupoBaHUIO MPodeccuOHATBHBIX KOMIETEHITHA.

« » (moamuce)

7. Cpok neticteust ®OC



ITo mucrunauHe

Hanpasnenue moarotroBku

[Mpoduns

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

MOI[GJ'II/IpOBaHI/Ie XUMHUKO-TCXHOJIOTNYCCKUX
HPOIIECCOB
18.03.01 XuMuueckast TEXHOJIOTHS
XuMH4ecKas TEXHOJOTHS CHHTETHYECKHUX
OMOJIOrHYECKN aKTUBHBIX BEIECTB, XUMHKO-
(apManeBTHYECKUX MPENapaToB ¥ KOCMETHYECKUX

CpelCTB
KBanudukamus BbITyCKHHUKA Bakanasp
®dopma 0OyqeHus Ounas
VYueOHslii Tu1aH 2021
Kon Otan CpenctBa u Bun Tun HanmenoBanue KonunuecTtBo
olieHMBaeMol | (OpMHUpPO- | TEXHOJIOTH | KOHTPOJS, | KOHTPOJIS OIIGHOYHOTO | 3aJaHui ISl KaxkI0-
KOMTICTEHIHN BaHUSA U OLEHKH |aTTeCTalus cpencTaa r'0 YPOBHSI, IIT.
KOMIIETEHIINH
(Ne Temer) Bba3zoBbrit IIpo-
JBUHY-
ThII
IIK-3 Temer 1234 TeKylui |nucbMeHHbIN | KoMIuiekT 15 9
5678 3aJlaHui IS
TEKyIero
KOHTPOJIS
TEeKYIIUHA | YCTHBIHA Bompocsr qis 33 23
co0eceJOBaHUS
OK3aMeH | IPOMEXY- | YCTHBIN Bompocsr k 56 14
TOYHBIH 9K3aMEHY
CocraBurenb AJL IlpockypHUH
(moamuce)
« » 2021 .




MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3BOBAHWS POCCUMCKON ®EJEPALINA
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEKICHUE BBICIIEr0 00pa30BaHHs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

YTBEPXK/AIO:
N.o. 3aB kadeapoit XTMuAXII
E. H. [1aBnenko
« » 2021 .

KommnuiekT 3aianuii 1J11 KOHTPOJILHON padoThI
110 JUCIIUITIINHEC ((MOIIGJIPIpOBaHI/Ie XUMHUKO-TCXHOJIOTMYCCKUX HpOLIGCCOB))

[lenbto BBHINOJHEHUS] KOHTPOJIBHOM pPaOOTHI SBIISETCS pa3BUTHE Yy CTYJEHTOB HaBblKa B

CaMOCTOATCIBbHOM ITOCTPOCHHUU MaTEeMaTHICCKOM MOACIN  TCXHOJOINYCCKOIO 00BEKTa H

HUCIIOJBb30BaHUA €€ I UCCIACIOBAHUA TOBEACHHUA 00BEKTA.

B kauecTBe TEXHOJIOTMYECKOTO OOBEKTa HCIIONB3YETCS THAPABINYECKHNA OOBEKT C JBYMS
3aKpBITBIMA EMKOCTSIMH.
[Tpu noctpoenun Mmarematuueckoi mojenu TO HE0OX0UMO:
— COCTaBUTb MaTeMaTHUYECKOE ONUCaHHE TeXHoJornueckoro oonvekra (TO);
— BbIOpaTh ONTUMAaNbHBIN anroputM pacyera TO;
— peaau30BaTh AJITOPUTM B BHJI€ MOJIEIMPYIOIIEH TPOrpaMMBbl, UCIIOJIb3Ys 000 S3bIK MPO-
IrpaMMHPOBAHUS;
— HCCIIEeI0BATh TEXHOJIOTHMUYECKHH OOBEKT C MOMOIIBIO COCTaBIEHHONW MOJIEIH.
3aaHusl BBIMOJIHAIOTCS MHAMBUAYAJIBHO O BapHaHTaM C HCIIOJIb30BAHUEM METOAMYECKUX
yKazaHui Kkageapbl. BBINMOIHEHHYI0 KOHTPOJbHYIO paboOTy CTYIEHT JODKEH 3allUTUTh U
IIPEACTABUTh pE3YylbTaThl HCCIEIOBAHUs, IIPOBEICHHBIE C MWCIOJb30BAHUEM COCTAaBICHHOMN
KOMIBIOTEPHON MOJEIIH.
Bonpocs! 1151 KOHTpOIISA:
— IIpuBeguTe 3Tansl NOCTPOEHUS CTATUYECKON MOJIEIIN.
— IloueMy Ipu MOCTPOECHUH AITOPUTMOB PELICHUS 33a1a4 PEKOMEHIYETCS UCIIOIb30BaTh Me-
TOJX MAaTEMAaTHYECKOUN IEKOMIIO3UITNH?
— Kaxk u c xakoil nenpio cTpouTcst UH(GOPMAIOHHAs MaTpULla CUCTEMbI YpaBHEHHUI MaTeMa-
TUYECKOTO OITUCAHMS?
— Kakue MeToibl perieHns ypaBHEHUH ¢ OJJHOW HEM3BECTHON Bam M3BECTHBI M UYEM OHM OTJIH-
YarTCs APYT OT aApyra?
— KaxkoBbl ycnoBusi OKOHYaHUS UTEPALMOHHOIO MPOLIECCa PENIEHUST OJTHOTO YPABHEHUSA?
— Kakue ocHOBHBIE TOMYNIEHUS IPUHUMAIOTCS IPU KOMIIBIOTEPHOM MOJIETMPOBAHUH MPOCTON
TU/IPABINYECKON CUCTEMBI?
— Kak onuceiBaercst ABMKEHNE TOTOKA )KUIKOCTH Yepe3 KilaraH?

— Kak onuceiBaetcst mporecc 3anoJIHEHUS 3aKPbITON EMKOCTH KUIKOCThIO?



Kpurepun oueHuBaHusi KOMIeTEeHIM A

OneHka «O0TJIMYHO)» BBICTABIISIETCS CTYAEHTY, €CIIM OH 0€3 OLIMOOK BBITOJHII KOHTPOJIbHYIO
paboty u mpoBen wuccienoBanus. CBOOOIHO BIaJEeT MaTEepUaIOM, YMEET IMPENOAHECTH U
NPOaHAJIM3UPOBATh OCHOBHBIC CBEIEHUS, MMEIOUIHecs B padoTe, IpU ATOM IOKa3bIBAaeT 3HAHUS,
U3JI0KEHHbIE B CHELMAlIbHON JMTEpaType, HAay4HbIX JKypHallaX, YMEHHEM aHaJINW3UPOBATh
AKCIIEPUMEHTAJIbHbIC JAHHBIE.

OneHka «X0pomo» BICTaBIAETCS CTYACHTY, €CIM OH 0e3 OIIMOOK BBINOIHUI KOHTPOJIbHYIO
paboty u mpoBen wuccienoBanus. CBOOOIHO BIaJEeT MaTEepUaIOM, YMEET IMPENOJAHECTH U
IPOaHAJIN3UPOBATh OCHOBHBIE CBEJCHUS, UMEIOIUECS B paboTe.

OneHka «yJA0BJIETBOPUTEJIBbHO» BbICTABIISAETCS CTYACHTY, €CJIM OH C OLUMOKAMH BBIITOJIHUI
KOHTpOJbHYIO paboTy. He npopabotan nononHuTensHbl Matepuan. Braneer matepuaiom, HO He
yYMEET MPENOJHECTH U MTPOAHATN3UPOBATh OCHOBHBIE CBEJICHHSI, UMEIOIMECS B paboTe.

OneHka «HeyJ0BJIeTBOPHTEIbHO» BBICTABISIETCA CTYIEHTY, €CIM OH C OuMOKaMu
BBIMIOJHWI KOHTPOJIbHYIO paboTy. He ymeer mnpenoaHecT U NpoaHAIM3MpPOBaThb OCHOBHBIE
CBEJ/IEHUs, UMeIoLIMecs B paboTe.

Onucanue MKAJIbI OLlEHNBAHUS

MaxkcrManbHO BO3MOXKHBIN OaJll 32 BECh TEKYIIMH KOHTPOJIb YCTAHABIMBACTCS PaBHBIM 55.
Tekyiiee KOHTPOJIBLHOE MEPONPHUATHE CUUTACTCS CHAHHBIM, €CJIM CTYACHT IOJYYWJI 32 HEro He
meHee 60% OT yCTaHOBJIEHHOTO Ui 3TOTO0 KOHTPOJS MakCUMalbHOro Oania. PedTuHroBbIil Oam,
BEICTaBJIIEMBIN CTYACHTY 3a TCKYLICC KOHTPOJBbHOC MCEPOIPUATUC, CHAAHHOC CTYACHTOM B
YCTaHOBJICHHBIE T'Pa(UKOM KOHTPOJIBHBIX MEPOIPHUITUNH CPOKH, OIPEHEISICTCS CISAYIOIIUM
o0OpazomM:

YpOBEHb BHINOIHEHUS KOHTPOJIBHOTO Petitunrossiit 6amt (B % OT MakCHMaJIbHOTO
3a1aHUs OaJiya 3a KOHTPOJIBHOE 3a/IaHHE)
OTinunbIi 100
Xopowmmuii 80
Y 10BIETBOPUTENBHBIN 60
HeynosnersopurenbHblil 0

Meroanyeckue MaTepuaJibl, ONpeAe/Isomme Npoueaypbl OLeHUBAHUSA 3HAHUH, YMEHUI,
HABBIKOB M (MJ1H) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITanbl (popMupoBaHus
KOMIIeTEeHI U

[Tponienypa mpoBeeHHs JaHHOTO OLIEHOYHOTO MEPONPUATHUS BKIIIOYAeT B ce0sl BCE 3TaIlbl
paboThl HaJ KOHTPOJIbHOM paboToi: M3ydeHHE JUTEPaTypHbIX MCTOYHUKOB C HCIIOJIb30BaHHEM
WutepHera, uxX aHanu3 U 0000IIEHHE, MOATOTOBKA U BbIOJHEHHE paboThl. KoHTponbHas paborta
BBIIIOJIHSIETCS] B TEUEHHE CEMECTPA C NEPUOINYECKON TPOBEPKOM M KOHCYJIbTALMEN MPEoaaBaTeNsl.

[Ipennaraemple  CTYAGHTY  3aJaHHsl  TO3BOJIIIOT  HPOBEPUTH  NMPO(ecCHOHAIbHBIE
kommerenmun I11K-2, TIK-16.

KonrponbHas pabota opopmisercs Ha nuctax Gopmata A4, mMatepuai NpeACTaBIsIeTCs B
pacnieuataHHoOM Buje. CojepaHue KOHTPOJbHOM pabOThl JAOKHO MOJTHOCTBIO COOTBETCTBOBATH
TpeOOBaHUSM, M3JOKEHHBIM B  METOJAMYECKUMX YKa3aHUSX U  BapUaHTY, BBbIIAHHOMY
[IPEIO1aBaATEIIEM.

[Tpu 3amuTe KOHTPOJIBHOM pabOTHI OL[EHUBAIOTCS:

- aKKYpaTHOCTh 0(hOpMIIEHHUS pabOTHI;

- BJIaJICHHE MaTEpUaJIOM IPH JI0KJIa/le ¥ ero MHPOPMAaTUBHOCTE;

- OTBETHI Ha BOIIPOCHI.

CocraBureinb A.JL. IlpockypHuH

(moarics)

« » 2021 r.




MUHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3BOBAHU ST POCCUNCKON ®EJEPALINN
(De;[epanLHoe rocyz[apCTBeHHoe ABTOHOMHOC
00pa3oBaTenbHOE YUPEKICHUE BBICIIIETO 00pa30BaHU
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

YTBEPXK/AIO:
N.o. 3aB kadeapoit XTMuAXII
E. H. [1aBnenko
« » 2021 .

Bomnpocsl 1i1st cobecenoBaHust
110 JUCIIUIIJINHEC <<MOI[CJII/IpOBaHI/IC XUMHUKO-TCXHOJIOTHYCCKUX HpOLIGCCOB»

Ba3oBblii ypoBeHb
1. Yro mpencrasinsier co00# MOJENb TEXHOIOTUIECKOTO 00BhEeKTa?

2. Kakume rpynmbel ypaBHEHHH BXOAAT B COCTaB MareMarH4yecKOro OINHCAHMS
TEXHOJIOTMYECKOro 00beKTa?

3. Kakue ypaBHeHMsS NPUMEHAIOT B MareMaTH4eCKOM OIHUCAHUU TEXHOJOTHYECKOTO
o0bekTa?

4. HaszoBuTe  OCHOBHBIE  CTaJuUU  IOCTPOCHHUS  MaTeMaTHYECKOW  MOAEIH
TEXHOJIOTHYECKOT0 OOBEKTA.

5. IlpuBenaute sTanbl MNOCTPOECHUS CTATUYECKOM MOJENM MPOCTONH TUAPABIMYECKOM
CUCTEMBI.

6. KakuM ypaBHEHHEM ONHCHIBAETCS CKOPOCTH MPOTEKAHUS KHUIKOCTH Yepe3 KianaH?

7. C Kakoil 1enpl0 TMpH MOJAEIMPOBAHUU MPOCTOM T'MIAPABIMYECKOHM CHUCTEMBI
ucnonb3yercs pyHkuus sgn(x)?

8. IlpuBeaute GpopMyiy A ONpeeNeHHs JaBIeHUs KUAKOCTH B 3aKPBITONH €MKOCTH.

9. KakoBo 06anmaHcoBO€ ypaBHEHUE NMPOCTON THIPABIMUYECKON CUCTEMBI IPH CTATHYECKOM
pexume?

10. OnumuTe anropuT™ MOHCKa KOpHs ypaBHeHHs: F(X)=0 MeTomom jeneHus HHTepBaia
MOTIOJIAM.

11. Yem ornuuaercs AMHaMUYecKas MOAEIb OT CTaTUYECKOM?

12. KakuMm ypaBHEHHEM OIHMCHIBACTCS IABICHUE B 3aMKHYTOM 00Beme?

13. KakoBbI HayaJIbHBIE YCIOBUS TP peIIeHuH TupPepeHIINaTbHOT0 ypaBHEHUS ?

14. Kakas BcTpoeHHas ¢yHkims mporpammbl MathCad wcnonesyercs ist perieHus
T QepeHInaIbHOro ypaBHEeHHs?

15. Kakue »oTambl BKIIOYAE€T IOCTPOCHHE KOMIBIOTEPHONH MOJENH MPSIMOTOYHOTO
Ter1000MeHHuKa?

16. Kakue pomymieHuss NPUHUMAIOTCS TP MareMaTH4YeCKOM OIMCaHMM Tpoliecca
TETJIOTIEPE/Iaur B TETNIOOOMEHHHUKE TUTIA «TPyOa B Tpyoe»?

17. TlpuBenute ypaBHEHHE TEIJIOBOTO OaaHCca MPSIMOTOYHOTO TEMJI000MEHHHKA.

18. Tlouemy pemenne cuctemMbl au(GEpPEHINANBHBIX YPaBHEHUH MPSMOTOYHOTO
TEII00OMEHHUKA OTHOCHUTCA K 3a1a4ye Komm?

19. Kak BausieT IOBEpXHOCTH TEIJI000OMEHA HA TEMIIEPATYPHBIN PEKUM TETTIOOOMEHHHKA?

20. Kakume »sTampl BKIJIIOYAET IOCTPOCHHE KOMIIBIOTEPHON MOJEIN MPOTUBOTOYHOTO



TerIo00MeHHuKa?

21.KakoBbI yCIIOBUS ABMKEHHSI TOTOKA MTPHU PEKUME UACATHHOTO BHITCCHEHUS?

22.Kakum 00pa3oM MOXKHO OIpPEACTUTh 3HAYCHHWE TEMIEPaTyphl, COOTBETCTBYIOIIIECE
MaKCHMaJIbHOMY 3HAYCHHUIO CKOPOCTH OKUCIICHUS TMOKCHIA CEPhI?

23.Kak paccuuThIBaeTCs BpeMsi KOHTAKTUPOBAHUS ISl JIOCTHKCHUS 3aJaHHOW CTENeHU
MpeBpalleHus?

24. B KakuxX CiIydYasx [PUMEHICTCS MaTreMaTH4ecKoe OINHUCaHWe Ha  OCHOBE
AKCIIEPUMEHTAJIBHBIX JAHHBIX (AMITUPHYECKAS MOJIEIH)?

25. Kakue MeTo/IbI UCIIONB3YIOT JIJISl ITOMCKU KO3(DPHUIIMEHTOB ypaBHEHUS perpeccuun’?

26. Yrto moHMMAaeETCs MOJ aICKBaTHOCTHIO MaTeMaTHIeCKON Moenu?

27. Kax MIPOBEPSACTCSI KaueCTBCHHOE COOTBETCTBHE MOJIETIH pearbHOMY
TEXHOJIOTHYECKOMY OOBEKTY?

28. Kak cokpamaercs TeKyIIHii HHTEPBAJI JIOKAIN3alMd MHHUMYMa B METO/IC JUXOTOMHHU?

29. Kak cokpamiaercs TEKYIIMi HWHTEpPBaT JIOKATH3AIMH MHUHHUMYMa B METOJC JCTICHUS
UHTEpBaJIa Monoixam?

30. Kaxk npeoOpa3oBarp 3a7a4y Ha MOUCK MAaKCHMyMa B 3aj[aqy Ha MOUCK MUHIUMYyMa?

31. XapakTepHbie 0COOCHHOCTH OpraHU3aIMy OJHOMEPHOTO ITOKCKA.

32. B ueMm cymHOCTh METO/a KBAIPATUYHOW aIlllIPOKCUMAITUH, HCIIOJIB3YEeMOTO ISl IIOMCKA
IKCTpEMyMa 3aJaHHOHN (QyHKIIHH?

33. Kakwue QyHKIMHU I TIOMCKA 3KCTpeMyMa umerores B mporpamme MathCad.

IIpoaBuHYTHII ypOBEHb

1. Ilepeuucnure METOABI COCTABICHUS MATEMATUYECKOTO OIMCAaHMsI OOBEKTA.

2. Kakue 3HaueHus MOXKeT npuHUMath GyHKIms SgN(X)?

3. C Kaxo#l Heipi OCYHIECTBISETCS TOCTPOSHHE WH(POPMAIMOHHOW MAaTpPHUIBI CHCTEMBI
ypaBHeHni MO npocTOol rHIpaBInYECKON CUCTEMBI?

4. llpuBenute OanaHCOBOE YpaBHEHHE NPOCTOM THAPABIMYECKOM CHUCTEMBI s
JUHAMHYECKOTO PeXHUMA.

5. Kakue meronsl pemenus auddepeHnnanbHbIX ypaBHeHUH Bol 3Haete?

6. IlpuBenaurte ypaBHEHHE TEIUIOBOTO OajaHCa MPOTUBOTOYHOTO TEIUIOOOMEHHHUKA.

7. Kakue ¢ynkuun nporpammbel MathCad MoxHO HCHONB30BaTh Uil PELICHHS CHCTEMBI
OOBIKHOBEHHBIX U (HepeHIINaTbHBIX YpaBHEHH?

8. Ilouemy pemenue cuctembl auddepeHnInanbHbBIX YpaBHEHHH MPOTHBOTOYHOIO
TEIJI000MEHHHUKA OTHOCUTCS K KpaeBoi 3aga4e?

9. [IlpuBeauTe aJrOPUTM pEIICHUS KPACBOM 3aa4H.

10. Kak MOXHO OmpeieuTh MaKCUMallbHOE 3HaueHue Gynkiuu B cucreme MathCad?

11. TIlpuBenuTe XapakTepUCTHUECKOE YpaBHEHHE PEAKTOpa H1€aJbHOTO BHITECHEHUS.

12.  VYkaxute OCHOBHBIE 33/1a4H, pelllaeMble MPH MOCTPOSCHUN IMITUPUUECKON MOJIEIIH.

13. Kakwne MeTo/Ipl UCTIONB3YIOTCS ISl TOCTPOSHUS SMITUPUIECKON MOJIeTTH?

14. B yeM CyIIHOCTb METO/Ia HAMMEHBIINUX KBaJIpaTOB?

15. /Ins yero HenuHelHble (QYHKIUM TP TOUCKEe KO3(D(PUIMEHTOB ypaBHEHUS
npeoOpas3yroT K TUHEHHOMY BUTY?

16. Ilpusenure QyHKIMK, uMerommecs B mnporpamme MathCad s BBIYHCICHUS
perpeccum.

17. Kax  mnpoBepsieTcsi ~ KOJIMYECTBEHHOE  COOTBETCTBHE  MOJEIM  PEAIBLHOMY
TEXHOJIOTHYECKOMY O0bEKTY?



18. CpaBHuTe MeToAbl 30JI0TOr0 ceueHus, OuOOHAYYM U JUXOTOMHYECKOTO MOUCKA IO
YHCITy BBIYMCICHUH 3Ha4eHWH (QyHKIUI A1 TOCTMXKEHHS 3aJaHHOW TOYHOCTH IPHU JOKAJIU3AINU
MUHHMYMa.

19. [aiiTe reoMeTpUYECKYIO HHTEPIIPETAIMIO BEIOOPA TOYEK B METOJIC 30JI0TOTO CEUCHUSI.

20. YkaxxuTe OTIMYHE METO/a 30JI0TOTO CEYSHUS OT METO/[a TUXOTOMHH.

21. Yto Takoe yHuMOAanbHas QyHKIHS?

22. Chopmynupyiite HEOOXOIUMBIE M JOCTAaTOYHBIE YCIOBUS MUHUMYMa (DYHKIMH OIHOM
MIEPEMEHHOI?

23. JlaiiTe reOMETPHUYECKYIO MHTEPIIPETALIUIO BBIOOpa ToueK B MeTosie Pubonayyn.

Kpurepun onieHkn 0TBeTOB IPU co0ece10BAHUM:

OneHka «3a4TeHO0» BBICTABIISAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MaTepuall, [paMOTHO U
II0 CYHIECTBY H3JIaracT €ro, NPaBWJIBHO IPHUMEHSIET TEOPETUYECKUE ITOJIOKEHUS IIPU PELICHHUH
IPAaKTUYECKUX BONPOCOB M 3a/ay, BIaJeeT HEOOXOIMMBIMH HaBbIKAMH U IpUEMaMHU HX
BBINOJIHEHUS. J[0ITycKaroTCs HEKOTOpbIe HETOYHOCTH, HEAOCTATOYHO MPaBHIIbHBIE (POPMYITUPOBKU
B U3JI0KEHUH NPOrPaMMHOI'0 MaTepuaa, 3aTpyAHEHUs [IPH BBIIOJIHEHUH TPAKTUYECKUX PadoT.

OneHka «HE 3a4TEHO» BBICTABISETCS CTYIEHTY, €CJM OH HE 3HAeT 3HAYMTEJIbHOM 4acTu
OPOrpaMMHOI0 MaTepHaja, JOIMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEpPEHHO, € OOJBIIMMHU
3aTpyJAHEHUSMU BBINOJIHSIET IPAKTUYECKHE PAOOTHI.

1. Meroanyeckue MaTepUaJibl, ONpeesIolIie NPoLeIypPbl OLeHNBAHUS 3HAHMIA, YMEHHIA,
HABBIKOB W (MJHM) ONbITA [IeSTeJbHOCTH, XapaKTepU3yUMX IJTanbl (POPMHUPOBAHUSA
KOMIIeTeH LM

[pornemypa nmpoBeaeHus JTaHHOTO OLIEHOYHOTO MEPOIPHUSTHS BKIIFOUYAET B ce0sl: coOeceoBaHne
I10 33JJaHHOM TEME.

[Ipennaraemple CTyIEHTY 3aJaHusl TO3BOJIIIOT NPOBEpUTH KomrmeTeHimu: [1K-4, TIK-16.
[TpuHIMMUATBEHBIE OTIWYMS 33/IaHUH GAa30BOTO YPOBHSI OT TMOBBIIIEHHOTO 3aKIIFOYATCs B TOM, YTO OHU
PacKpBIBAIOT TBOPUYECKHUI TOTEHIIMA CTY/IEHTa 00JIee SIPKO.

IIpu MOArOTOBKE K OTBETY CTYACHTY MPEIOCTABISETCS MPABO MOJIb30BaHMs IUTAHOM OTBETA.

[Tpu mpoBepke 3aAaHus, OEHUBAIOTCS

— TOCJEN0BATENBHOCTh U PALIMOHAIIBHOCTD U3JI0KEHUS MaTeprana;

— TIOJIHOTA M JOCTATOYHBIM 00bEM OTBETA;

— HAYYHOCTH B OIICPUPOBAHHUU OCHOBHLIMHU ITOHATUSAMU,

— HCIIOJIB30BAHUEC U U3YYCHUEC JOIMOJHUTCIIBHBIX JIUTCPATYPHBIX HCTOYHHUKOB.

CocraButens AL IlpockypHuH

(moamnuce)

« » 2021 r.




MUHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3BOBAHU ST POCCUNCKON ®EJEPALINN
(De;:[epanLHoe FocyﬂapCTBeHHOC ABTOHOMHOC
00pa3oBaTenbHOE YUPEKICHUE BBICIIIETO 00pa30BaHU
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»

YTBEPXK/AIO:
N.o. 3aB kadeapoit XTMuAXII
E. H. [1aBnenko
« » 2021 .

KoMiuiekT 3a1aHuil VIl TEKyIero KOHTPOJIst
110 JUCIIUITJINHEC ((MOI[GJIPIpOBaHI/Ie XUMHUKO-TCXHOJIOIT'HYCCKUX HpOHeCCOB»

Tema: Ilpumenenne MathCad niist MogeIMpoBaHUsI TEXHOJIOTHYECKUX 00HEKTOB

Bomnpocel 11si KOHTPOJIA:

1. C nomol111pI0 KaKoro onepaTopa MOXHO BBIYUCIUTH BbIpakeHHE?

2. Kak BcTaBHUTh TEKCTOBYIO 00sacTh B jokyment MathCad?

3. Kakue Bumsl BcTpoeHHbix Gynkuuii B8 MathCad Bam uzBectHbI?

4. Kak BCTaBUTH BCTPOCHHYIO QyHKIHMIO B tokymenT MathCad?

5. Kak noctpouts rpaduk B cpene MathCad?

6. Uto mipecTaBisieT co00i MOJIeb TEXHOJIOTHYECKOTO 00beKTa?

7. Ilepeuncinte METObI COCTABIEHUS MATEMaTUYECKOTO ONUCaHUsI OOBEKTA.

8. Kakue rpymnmsl ypaBHEHHI BXOJAT B COCTaB MATEMaTHUYECKOT'O OMUCAHMsI TEXHOJIOTHYECKOTO
oObekTa?

9. Kakue ypaBHEHUS IPUMEHSIOT B MATEMAaTHYECKOM OIMCAHUH TEXHOJIOTHUECKOTO 00BeKTa?
10. HazoBUTE OCHOBHBIE CTAAUU TIOCTPOSHUS MATEMAaTHUECKOW MOJIENIN TEXHOJIOTMYECKOTO 00BEK-
Ta.

3ananus:

1. U3yuute BnusHue temmneparypbl B uatepBaie 400-660 °C Ha 3HaueHHE KOHCTAHTHI PaB-
HOBECHSI.

2. CocTaBbTe IpOrpaMMy JUIsl pacueTa paBHOBECHOW CTENEHU MpPEBpallleHUs TUOKCHIA ce-
PBI, UCIOJIb3YSl METOJI JIeJIeHUs] MHTepBaia nomnojaM. (PaBHOBecHas cTeneHpb MpeBpalleHus nu3me-
HseTCS B Ipesenax x, = 0-1).

3. IlocTpoiite rpaduk 3aBUCUMOCTH PaBHOBECHOM CTENEHU MPEBPALICHUS OT TEMIIEPATYPHI.

4. Onpenenurte BIUSHUE TEMIIEPATypbl HA KOHCTAHTY CKOPOCTH PEAKLUU U MOCTPOUTE rpa-
¢uk 3aBucuMocTH Ky —t.

5. IlocTpoiiTe rpaguk 3aBUCUMOCTH CKOPOCTH pEaKIUU MpHU 33JaHHOM 3HAUYE€HUU TemIiepa-
TYpBI OT CTeIeH! npeBparenus B uarepsaie 0,01 —0,95.

[IpoBeanTe aHAIM3 MONYUYEHHBIX PE3YIbTATOB.



Tabmuma 1 — BapuanTtsl 3a1anuii

3HaYeHHUs IIapaMeTPOB
BapuanT Hcxonabie nanHbIe 3am.2u 5 3an. 6 3ananue 10
a, % b, % E, tzad, Xz X0 xk
JIx/moib °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.

IIpuBeauTe Tansl MOCTPOECHUS CTATHYECKOW MOJEIIH IPOCTON T'MAPABINYECKON CHUCTEMBI.
Kakum ypaBHEHHEM OMMCHIBAETCS CKOPOCTh MPOTEKAHUS JKUIKOCTH Yepe3 KianaH?

C Kako#l 1eNpl0 NMpU MOJEIMPOBAHUM MPOCTOM T'MIPABIMYECKON CHCTEMBI HCIOJIb3YETCS
bynkrws sgn(x)?

Kakue 3HaueHus] MOXKET IpUHUMATh QyHKIHs SgN(X)?

[TpuBenute hopMyiy JUIs ONIpeeTIeHHs 1aBICHUS KUIKOCTH B 3aKPBITOH EMKOCTH.

KakoBo 6anaHcoBoe ypaBHeHUE, IPUBEICHHON Ha pUCyHKe 2.17?

C Kakoil 1eNbl0 OCYIIECTBIISICTCS MOCTPOSCHHE MH(POPMALIMOHHOW MaTPHUIIBI CUCTEMBI YpaB-
HeHnid MO npocTol r’uApaBINYECKON CUCTEMBI?

[TpuBenuTe mocae10BaTENbHOCTh MOCTPOEHUS HHPOPMAIIMOHHON MAaTPHIIBL.

OnummTe anropuT™ MOKMCKa KOpHs ypaBHeHus F(X)=0 MeTomoMm jeneHust HHTEpBaa Momo-
Jam.

YeM oTangaeTcs TMHAMHYECKAsT MOJIEIb OT CTAaTHUYECKOM?

Kakum ypaBHeHHEM OMKCHIBAETCS 1aBJIEHUE B 3aMKHYTOM 00beme?

[TpuBeauTe GaslaHCOBOE ypaBHEHUE MPOCTON T'MIIPABIMUECKON CUCTEMBI Ui THHAMHYECKO-
ro peKuMa.

KakoBbl HauanbHbIe yCI0BUA IPU pelieHnn Au(pHepeHInalIbHOro ypaBHEHNA?

Kaxune meromap! pemenns nuddepeHmanbHbIX ypaBHeHUI Bbl 3HaeTe?
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15. Kak BaustiroT 3HaYeHHUs KOA(PHUIMEHTOB MPOMycKHO# crocodnoct K1 u K2 Ha BpeMs BbI-
X0/1a CUCTEMBI Ha CTAllMOHAPHBIA PEXUM?

3aganue: CocTaBUTh CTAaTUYECKYIO U JUHAMMUYECKYIO MOJIENb IIPOCTOM I'UApaBIN4YE€CKON CUCTEMBI.
Hcxonnblie JaHHbIe PUBEACHBI 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:

— Kak noapaznensrorcs TenaooOMEeHHHUKH 10 criocoly nepegadu Tensa?

— Kakune TennooOMeHHMKH MOJYyYMJIM HauOoJblllee paclpoCTpaHEHHE B XMMHMUYECKOW MPOMBIII-
JIEHHOCTH?

— KaxkoBsl npeumy1iecTBa TermI000MEHHUKOB «Tpy0a B TpyOe»?

— Kakue 3tansl BKiIro4aeT NoCTpoeHrne KOMIBIOTEPHON MOJIENN TEII00OMEHHUKA?

[IpuBenuTe cxemy MPSMOTOYHOTO TEIJIOOOMEHHHKA THIIA «TpyOa B TpyOe».

Kakwne nomymieHust IpUHAMAIOTCS TIPU MaTEMAaTHIECKOM OIHMCAHHH TPOIIecca TeIIonepeaad B
MPSIMOTOYHOM TETUIOOOMEHHHKE TUTIA «Tpy0Oa B TpyOe»?

— IlpuBeaurte ypaBHEeHUE TEIJIOBOro OalaHCca TETNIOOOMEHHHKA.

— Tloyemy pemeHune cucteMbl qudQepeHIHaTbHIX YPaBHEHUH MPSIMOTOYHOTO TEIUIOOOMEHHUKA
oTHOCHUTCH K 3amadue Komm?

— llpuBeanTe ypaBHEHHUE TEIUIOBOTO OajlaHCa IPOTHBOTOYHOTO TEIIOOOMEHHHUKA.

— Tlouemy pemienune cuctemsl qudhepeHINaTbHBIX YPaBHEHUH TPOTUBOTOYHOTO TEIIJIO0OMEHHU-
Ka OTHOCHUTCS K KpaeBou 3ajave?

— llpuBeaute rpaduik M3MEHEHHUSI TEMIIEPATyp TEINIOHOCHTENEH TI0 JUTMHE TEIUIOOOMEHHUKA TIPU
MPSAMOTOKE TEIJIOHOCUTENIEH.
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— IlpuBeaure rpaduk U3MEHEHUSI TEMIIEPATyp TEIJIOHOCUTENEH MO JUIMHE TEIUIOOOMEHHUKA MpU
IPOTUBOTOKE TEINIOHOCUTENIEH.
3aganue 1:
1. MareMaTu4ecku onucaTh padoTy MPSIMOTOYHOTO TEIUIOOOMEHHUKA «TpyOa B TpyoOe».
2. IlpoaHanu3upoBaTh CUCTEMY YPaBHEHUH M ONPEAEIUTh OCIEI0BATEIBHOCTh pacyera, 1o-
CTpOMB HH(OPMALIMOHHYIO MATPUILy cucTeMbl ypaBHeHUIl MO.
3. CocraBuTh 0J10K-CXeMy (aJITOPUTM) pacyeTa CUCTEMbl YpaBHEHUH.
4. Peanu3oBarh aNTOPUTM Ha JIFOOOM SI3bIKE IPOrpaMMHUpOBaHus win B cucteMax MathCad,
MathLab.
5. IlpoBecTu U3ydeHUe BIUSHUS IOBEPXHOCTH TEINIOOOMEHA M CKOPOCTH IOJjauy BOJIbI Ha KO-
HEYHYIO TEMIIEPATyPy OXJIAXKAECHUS KUCIOTHI.
3apnanmue 2:
6. Maremartuuecku onucaTb paboTy NIPOTUBOTOUYHOI'O TEINIOOOMEHHUKA «Tpy0Oa B TpyOe».
7. IlpoaHanu3upoBaTh CUCTEMY YPaBHEHUH U ONPEAEIUThH OCIEI0BATEIBHOCTh pacyera, 1o-
CTpoMB WH(OPMAIMOHHYIO MATPHILy CUCTEMBI ypaBHeHUIT MO.
8. CocraBuTh OJIOK-CXEMY (JITOPUTM) pacdyeTa CUCTEMBbI yPaBHEHHUH.
9. PeanuzoBath alropuT™ Ha Jr00OM sI3bIKE IporpaMMupoBanus wim B cuctemax MathCad,
MathLab.
10. IIpoBecTu n3ydyeHue BIUSHUS TOBEPXHOCTH TEIJIOOOMEHa U CKOPOCTH MO/1a4H BOJBI HA KO-
HEYHYIO TEMIIEPATypy OXJIAXkIE€HUS KUCIOTHI.

Ta6muma 3 — BapuaHTsl U151 BBIMTOJTHEHUS 3a1aHUS

3Ha4YCHUs TapaMETPOB

Bapunant v, V2, F, drp, L, Kt, toy, to,
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 — cpeansist TEMI0€MKOCTh PACTBOPA a30THOM KHCIIOTHI;
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: Moae/IMpOBaHUE paGoThI a6copGepa B CTALMOHAPHOM peXXUMe

Bonipocsl A/1s1 KOHTpPOJIA
1. Kakoii nporiecc Ha3bIBaeTCsl abcopOImei, Kakoi — aecoporueii?

3a cyeT yero NpoOUCXOAMT MOTJIOLIEeHUE raza’?

[TpuBeauTe MpUMEPHI UCIIOIB30BAHUS IIpoIiecca adbcopOLuu.

Kakum 00pa3om mpoucxoauT NepeHoc BEIECTBa U3 OHOMU (a3bl B APYyryro?

3a cyeT yero NpoOMCXOAUT MEPEHOC BEIIeCTBa BHYTpHU (ha3bl?

KakoBa cymHOCTb TJICHOYHOM Teopuu abcopOoIuu?

[TpuBeauTe ypaBHEHUSI MAaCCOOTAAYH JUIS KHUJIKON U Ta30Boi (a3.

Kakue Mozenu ruipoJMHAMUYECKOTO PEKUMA HCIIONB3YIOT IPH MOJICITUPOBAHUHT

npoiiecca abcopOruu?

9. IlpuBemute CTpYKTYpy NOTOKOB (ha3 B abcopOepe At MOJIEIH UJIeATbHOTO BhITEC-
HEHUSI.

10. KakoB anropuT™ pacueTa MaTepualibHOTO Oananca abcopOepa mpu HCIOIb30BaHUN
MO/JIEJIH UJICATbHOTO BHITECHEHUS?

11. Kak npenctaBisioT abcopbep mpH UCIIONIb30BAHUU STYECUHOM MOIETU?

12. KakoB anropuT™ pacuera MaTepuaibHOro OaaHca abcopOepa mpu HCIOJIb30BaHUH
SYECYHOU MOJIEIH?

N oW

Tema: IKCHIEPUMEHTATBHO-CTATUCTUYECKHU A METO MOCTOEHUSI MATEMATHYECKOI MO/IeIH.
Bonpocsl 1uist KOHTPOJISL:

B kakux ciaydasx UCHOJIB3YIOT SKCIEPUMEHTAIbHO-CTATUCTUUECKNN METOJ] COCTaBJICHUSI MaTe-
MaTHU4ECKON Moaenu?
Uem oTiiMyaeTcst akTUBHBINA HKCIIEPUMEHT OT NMaCCUBHOTO?
Kakum 06pa3om ompenenstoT BU ypaBHEHUsI perpeccun?
Kak onpenensttor koapdUIMeHTs ypaBHEHUS perpeccun?
Kakune k03¢ puiimeHTs! ypaBHEHHUs CYUTAIOTCS 3HAUUMBIMU?
Kak npoBepsieTcst aieKBaTHOCTb YPaBHEHUSI PETPECCUU C HCTIOIb30BAaHUEM JUCIIEPCUU BOCIIPO-
M3BOJUMOCTH U JIUCIIEPCUU aJIeKBATHOCTU?
Kakum 06pa3oM MOKHO OIIEHUTh Ka4e€CTBO alIPOKCUMALIMU MPUHITHIM YPaBHEHHEM TPU OT-
CYTCTBUU NapaUIEIbHBIX OINBITOB?
3ananus:
1. Ha ocHOBe MCXOAHBIX AKCIEPUMEHTAJIbHBIX JAHHBIX 3aBUCHUMOCTH KOHCTAHTBI CKOPOCTH peak-
UM OT TEMIIEpaTyphbl, MPUBEACHHBIX B Tabnauie 4, MPOBEIUTE CTPYKTYPHYIO UACHTU(PHUKAIMIO U
BBIOEPUTE PErPECCHOHHOE YPaBHEHHUE.
2. Paccunraiite KO3(GUIMEHTHI yPaBHEHUS, IIPUBEIS €T0 K THHEHHOMY BHILY.
3. IlpoBeaute ananu3 ypaBHeHus. [locTpoiiTe rpaguku 3aBUCHMOCTH SKCIIEPUMEHTAIBHBIX U pac-
YETHBIX JaHHBIX KOHCTAHTBI CKOPOCTH OT TEMIIEPATYPBHI.
4. IIpoBepbTe aieKBaTHOCTb MOJIENH.

Tabmuma 4 — BapuadTs! 1Sl BRITIOTHEHUS 3a1aHHS

3HaveHust KOHCTaHThI ckopocTu peakimu K (1/c) 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 XUMIUYECKHX PEaKTOPOB.

Bonpocsl 1u1st KOHTPOJISL:

1. B kakux ciay4asx NPHUMEHSETCS MAaTeMaTUYCCKOE OMHMCAHWE HA OCHOBE JKCIICPUMEHTAIBHBIX
JAHHBIX (AMITUPUYECKas MOICIIb)?
2. Kaxue MeTO/IbI UCIIOJIB3YIOTCS ISl TOCTPOSHHUS SMITMPUIECKOM Moien?

0 X NN kW

Ty?

VYKaxuTe OCHOBHBIE 33J]a4l, PelIaeMble TP MOCTPOCHUH SMITMPUUECKON MOJIEIIH.
Jlns yero HenuHelHbIe (YHKIIUU NPeoOpa3yloT K JINHEHHOMY BUY?
Kakue MeTo1bl HCIIOIB3YIOT I HOUCKU KO3()(DUIIMEHTOB YpaBHEHHs perpeccuu?
B 4yem cymHOCTh METOZa HAMMEHBIINX KBapaToB?
[TpuBeaure ¢pyHkuMu, UMerolMecs B mporpamMmme Mathcad 17151 BBIYMCIIEHUS PErPECcCHH.
Uto noHnMaeTcs oJl aIeKBaTHOCTBIO MaTEMaTHUYECKON MOJIENH?
Kak npoBepsieTcst KaueCTBEHHOE COOTBETCTBHE MOJIENIN PEAIbHOMY TEXHOJOTHYECKOMY O0BEK-

10. Kak MMPOBEPACTCA KOJIMYECCTBEHHOC COOTBETCTBUC MOJCIIN PCAJIBHOMY TCXHOJIOTHYCCKOMY

00BbeKTy?

3ananme: Mcnonb3ys KOMIBIOTEPHYIO MOZEIb IIPOLIECCA NAPOBOH KOHBEPCUH OKCUIA YIIIEpoaa:

1. ITocTpouts rpaduky 3aBUCUMOCTH U3MeHeHUs KoHeHTpanuu CO u TeMiepaTypsl OT YCIOBHOTO
BPEMEHM KOHTAaKTUPOBAHMSI.
2. Onpenenuth paBHOBeCHOE cojaepxkanne CO Ha BBIXOJI€ U3 PEAKTOpA MPHU PA3NTMYHBIX 3HAYCHHSX
TEMIIEpaTyphl MOJaul ChIPbs Ha BXOJIE B PEaKTOP.
3. Onpenenuts BpeMsi KOHTAKTUPOBAHUS, IpU KOTOpoM conepkanne CO B KOHBEPTUPOBAHHOM ra3e
menee 0,15%. KakoBa npu 3ToM TeMneparypa peakuOHHOTO rasza?
4. Paccuntath TpeOyemblii 00beM KaTanuzaTopa, NpuHsIB K03 PHUIMEeHT 3anaca paBHbIH 1,3.
BapuanTs! 3aanuii npuBeieHbl B Tabnunax S u 6.

Tabmuia 5 — BapuanTtel 3a1anuii

Bapuant O6nbem Taza, Cocras raza t, °C P, MIla Pa3mep 3epen ka-
MOCTYTAIOIIETr0 (BapuaHT), Taau3aTropa, MM
B PEaKTop, M4 % (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 KomnoneHTsI raza
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

KpuTeplm OlleHMBAHMA KOMIIETEHIM I

OneHka «OTJMYHO» BBICTABIISETCS CTYACHTY, €CIM OH 0e3 OIMOOK BBIIOJHWI 3aJaHHe.
[TpoBen aHaiM3 M MaTreMaTUYeCKOe ONMHCaHHE OOBEKTa, COCTABUJ AJTOPUTM PELICHHUS CHCTEMbI
MIOJIy4EHHBIX YPABHEHUU, pEATN30Bajl AJITOPUTM B BUJE KOMIIBIOTEPHOU MPOrpaMMBbl, OTJIAIAI €€ U
npoBel uccienoBanus. [lpu 3ammre 3agaHust CBOOOJHO BIaieeT MaTepUaIoM, yMEeT IPernoHECTH
KOMIIBIOTEPHYIO MOZIENIb 00BEKTA U UCCIIEJOBAHUS, IPOBEACHHBIE HA OCHOBE MOJEIIH.

OneHka «XOpoII0» BBICTABISIETCS CTYAEHTY, €CIM OH 0e3 OIIMOOK BBHIMOJIHWII 33JaHHe.
[IpoBen aHain3 W MaTeMaTHYECKOE OMHMCAHHWE OOBEKTA, COCTABHJI AJTOPUTM PEUICHHS] CHUCTEMbI
MIOJIyUYEHHBIX YPAaBHEHUH, PEaJIn30Ball AJITOPUTM B BUJE€ KOMIIBIOTEPHON MTPOrPaMMBbI, OTJIAINI €€ U
npoeen uccnenoBanus. Ilpu  3amuTe 3amaHMsA  BIANEET MAaTEPUATIOM, M PE3ylbTaTaMHU
UCCIIEI0BAHNM, IPOBECHHBIMU HA OCHOBE MOJEIIH.

OneHka «yA0BJeTBOPUTEIbHO» BbICTABIISIETCS CTYIEHTY, €CJIM OH C OUIMOKAaMHU BBITOJIHUI
3aganue. [lpoBen aHanu3 M MareMaTH4yecKoe ONMMCAaHUE O0BEKTa, COCTABWJI AITOPUTM PEIICHUs
CUCTEMBI MOJYYEHHBIX YPaBHEHMH, PEaJu30Bajl aIrOPUTM B BHJE KOMIIBIOTEPHON IMpPOrpamMbl,
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OTJIaguJI €€ U MPOBLEII UCCIICAOBAHUA. HpI/I 3al0UTC 3alaHUd TIJIOXO0 BJIAACCT MAaTCpHUAIOM, HC YMECT
IPaBWIBHO TMPEHNOAHECTH KOMIIBIOTEPHYIO MOJEIb OOBEKTAa W HCCICIOBAHUS, MPOBEICHHBIC Ha
OCHOBE MOJIEIH.

OueHka «HeYIOBJIETBOPUTEIbHO» BBICTABISCTCS CTYICHTY, €CIIM OH C OLIMOKaMH
BBIIIOJIHIII 33/1aHKe. [IpoBen aHanmnm3 M MaTeMaTHYecKoe ONMMCaHHe O0OBEKTa, COCTABHI aJTOPUTM
pEIICHHs] CUCTEMBI TIOJIyYCHHBIX YPaBHEHHMH, HO HE CMOT PEaln30BaTh €ro B BUJIE KOMIIBIOTECPHOI
IpOrpaMMbl, HE HpoBeN HccienoBaHus. [lpu 3ammre 3amaHus crnabo BiIajgeeT MaTepHaIoM, He
yMEeT IPENOJHECTH KOMIIBIOTEPHYIO MOJEIb OOBEKTa U HCCICIOBAHUS, IPOBEACHHBIC HA OCHOBE
MOJIeINH.

[1pu 3ammre 3a1aHKs YIUTHIBAKOTCS:

- aKKypaTHOCTb 0(OpMIICHUsI paOOTBhI;
- COOTBETCTBHE BBIIAHHOMY 33/IaHHIO;
- BJIAJICHUE MaTEPUAJIOM ITPH JIOKJIAJIe ¥ KAYECTBO €ro BBITOIHEHUSL.

CocraBurenb AJL IlpockypHuH

(noamuce)

« » 2021 r.
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