degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JUPEKTOP UHCTUTYTA -
3aMecTHTeJb AupekTopa DAKT
M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

1o JMCIMILINHE: Maremarndeckasi TEOpHSI TOPSHUS U TPOIIECCHI B KAMEPAaxX CrOPaHus Ta30TypOUHHEIC
JIBUTATEIIN U Ta30TYPOUHHBIC YCTAHOBKH

M0 HANPABJIEHUIO: [puknagHpie MaTeMaTHKa U HU3NKA

npouiIb MOATOTOBKH: ABHAIMOHHBIE TEXHOIOIHH
nepezioBas HHXKCHEepHasl IIKOJIa PATHOIOKAIUY, PATUOHABUTAIIMN U MTPOrPAMMHOMN
WH)KEHEPUN
kadeapa CHIOBBIX YCTaHOBOK

Kypc: 1

KBaTuuKanus: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddhepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
JeKnuu: 45 gac.
ceMuHapsl: 15 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocraBui: A.b. Jlebenes, kaua. ¢pu3.-MarT. HayK

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpsl cuiaoBbixa ycraHoBka 20.03.2024



AHHOTANMA

Hucuunnnna Maremarnueckasi TeOpuUsi TOPEHHUS M IPOLIECCHl B KaMepax CropaHus Ta30TypOMHHbBIC ABUTaTEIH
U Ta30TypOMHHbIE YCTAaHOBKM HANpaBieHa Ha O3HAKOMJICHHE CTYAEHTOB C COBPEMEHHBIMU HOHATHUAMH H
BONPOCAaMHM TEOPUH JIAMUHAPHOTO W TypOYJIIEHTHOTO TOPEHHS, TCOPHH JIKallel Ha CTBIKE MaTeMaThKH,
a’pOMHAMUKY, (PU3NKU U XUMUH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- Ha OCHOBE YPaBHEHUH THAPOAMHAMUKH, TYypOYIEHTHOCTHM M XHMHUYECKOH KHHETHKU
paccMaTprBaIOTCsl aHAIMTUYECKUE W YUCIICHHBIE TTOIXObI, pa3paboTaHHbIC ISl OMMCAHUS MPOLIECCOB
IpU TOMOTEHHOM M 11 (Yy3MOHHOM TOPEHHMHU Tra30B. 3HAUUTEIbHOE BHHMAHHE YIEISAETCS OMHMCAHHIO
COBPEMEHHBIX MoJiesiell TypOyIeHTHOrO FOMOT€HHOTO U Iu(p(y3HOHHOTO TOPEHUs], a TaKXKe METoJaM
YUCICHHOTO UHTErpupoBanus TypOynenTHoro ropenus (Metonsl RANS, LES u DNS). Takue noaxomsr
MO3BOJISIIOT pellaTh HE TOJNBKO KJIACCHYECKME 3a/Jadd TEOpUHM TOpeHHs (3ajada O CKOPOCTH
pacnpocTpaHeHusl JIaMUHapHOIro IulamMeHu 3enbroBuuya - Ppank - KameHnenkoro, ycToH4HMBOCTb
¢ponTa mnamenn Jlannay-/lapbe u T.A.), HO TaKXe JAIOT BO3MOXKHOCTb aHAJIM3UPOBATH PA3JIMYHbIC
npoueccsl  (TEIUIOBBIAECTICHNE,  O0Opa3oBaHME BpEIHBIX IpHMeceil,  aBrokoie0aHus W T.IL.) B
COBPEMEHHBIX KaMmepax cropanusi aBuanuoHHbix asurateneil (I'T) u ra3oTypOMHHBIX YCTaHOBOK
(I'TY). IlocnenneMy mOCBSIIEH pa3ien Kypca, CBI3aHHBIN C OMUCAaHUEM MPOIECCOB, MPOUCXOISAIINX B
KaMepax CrOpaHusl.

33]13‘[1/[ JAUCHUIIINHBI

- (dopmupoBaHME Y CTYACHTOB 0a30BbIX 3HaHMK B 00JacTH JIAMHUHAPHOTO M TYpOYJIECHTHOTO
TOMOTeHHOTO M JTn(Y3HOHHOTO TOPEHUS, a TaK¥Ke MpolieccoB B kamepax cropanus ['TY u I'T/ ;

- TpUOOpETEeHHE pacUeTHO-TCOPETHYECKHX 3HAaHMW B OONACTH ONMCAHMA M MOJICIUPOBAHUS
JIAMUHAPHBIX U TYPOYJCHTHBIX TCUCHUN NPU HATMYUU TOMOTE€HHOTO U AU Py3MOHHOTO TOPEHUS;

- OKa3aHHuce KOHCyJ'ILTa]_[I/Iﬁ U 1IOMOIIH CTYACHTaM B IIPOBCIACHUHN COOCTBEHHBIX TCOPCTUUCCKUX H

SKCICPUMEHTAJIBHBIX ~ UCCleoBaHM B oOnacth  au(p(y3HOHHOTO M TOMOTEHHOTO TOPEHUSs
MIPUMEHHTENIBHO K KamepaM cropanust ['TH u I'TV.
2. llepevyens popmMupyemMbIX KOMIETeHUMH
OcBoeHre TUCIUIUINHBI HAlIPaBJIeHO Ha ()OPMUPOBAHUE CIEAYIOIUX KOMIICTCHITNH:
Koz u HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHHSI KOMIIETEHIIUN
OIIK-1 Brnaneer cucremoit pynnamenransabix |OINK-1.1  3Haer W cnocobeH — WCMONB30Barh B
Hay4HBIX 3HAHUN B 00JIACTH npoecCHOHANBHON  JESTENbHOCTH  (yHAaMEHTaJIbHBIC

(hu3HMKO-MaTeMaTHIECKUX HAyK

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHHe TOCTaBICHHON 3aJa4H, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX

MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH pe3yabTaToB

(U3MKO-MaTeMaTHYECKUX HAYK U

MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX

TEXHOJIOTUI

[IK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BBIABUTaTh  THIOTE3BI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |MareMaTHUECKUe MOACTH JUIS  ONHCAaHUS — H3ydaeMbIX

HCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH
M3y4aeMBIX SBJIICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAYy4YHbIE MPOOJIEMBbI, OITyYaTh
HOBBIE HAYYHBIE PE3yIbTaThI

SIBIICHUI W MPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOJZEIHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




- (hyHAaMEHTaJIbHBIE TIOHTHS, 3aKOHBI, TEOPUH XUMHUH U (PU3HUKH;
- IOPSIIKY YUCIICHHBIX BEJIMYHH, XapaKTePHbIC IS Pa3JINYHBIX Pa3IelIOB XUMUH U (PH3HUKH;
- COBpEMEHHBIE MPOOIIEMbI XUMUH, (PU3UKH, MATEMATHUKH;
- COBpPEMEHHOE TMOJIOKEHHH Jel B TpoOiemMe uaeHTH(UKAIUU (PU3HYCCKHX, XHMHUYECKUX U
ra30lMHAMHUYECKUX MEXaHU3MOB B Pa3JINYHBIX TECUCHUSX;
- Pa3sHOBUIHOCTH COBPEMEHHBIX CIIOCOOOB MaTeMaTH4eCKOro MOICITUPOBAHUS M HWCCICIOBAHHS
JIAMUHApHBIX U TypOYJICHTHBIX TEUCHUH NPH HATUYIUN TOPEHUS U (PU3HMUECKUE IPUHIIHIIBI, HA KOTOPBIX
OHU OCHOBAHBI.

YMETb:
- abcTparupoBaTbCs OT HECYIIECTBEHHOIO IPU MOJAEIHPOBAHUU PEANbHBIX (H3MKO-XUMHUECKUX
CUTYALIUii;
- TIOJIB30BAaThCS CBOMMM 3HAHUSMM JUIS peIleHHs (YHIAMEHTAJIbHBIX M NPUKIAIHBIX 3agad U
TEXHOJIOTUYECKUX 33/1a4;
- ZIeTIaTh IPaBUIIbHBIE BBIBOBI U3 COMIOCTABICHHS PE3YIbTaTOB TEOPUH U SKCIICPUMEHTA;
- IPOM3BOIUTH YHCIICHHBIC OLICHKH I10 MOPSIIKY BEINYHUHBI;
- JIeTIaTh Ka4e€CTBEHHBIE BHIBOABI ITPU MIEPEXO/IE K MPEAETbHBIM YCIOBHSIM B H3y4aeMbIX IpodiIeMax;
- BUJICTh B TEXHHYECKHX 3a/a4ax (pU3n9IecKoe CoIepiKaHue;
- OCBanBaTh HOBBIC NIPEMETHBIC 00JIACTH, TEOPETUUECKUE TTOXO/IbI U PACUETHBIC METOINKHY;
- BBIBOIUTH OCHOBHBIC ypaBHEHHs Mojejel TypOyJICHTHOTO TOPEHHS W TOHHMAaTh UX (U3MUYCCKUIA
CMBICIT;
- TIOJIB30BATHCS ANIAPAaTOM TEH30PHOTO HCUMCIICHHS B TIPOCTEHINNX 3a/1a4ax;
- 2(¢dexTHBHO HCNOIB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJIOTMHM M KOMIBIOTEPHYIO TEXHUKY JUIs
TOCTIKCHUST HEOOXOIMMBIX TEOPETUICCKHUX U MPUKIIAJTHBIX PE3YJIBTAaTOB.

BIIAJICTh!

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- HaBBIKAMH CaMOCTOSITEIbHOU paboTHI B 1aboparopun U MHTEpHETE;

- KYJIBTYPOi IOCTAaHOBKY U MOJCIMPOBAHUS 3a/]a4;

- HaBBIKAMH TPAMOTHOW OOpaOOTKH pPEe3yJbTaTOB ONbBITA M COIOCTABICHUS C TEOPETUUECKUMH H
PacCUETHBIMH JIAaHHBIMH;

- IPAKTHKOH UCCIICJOBAaHHS M PEIICHUS TEOPETUICCKUX U TMPHUKIIAIHBIX 33]1a4;

- HaBBIKaMH TEOPETHUECKOTO aHAJIM3a PealIbHBIX 33/1a4 JJAMUHAPHOTO U TypOYJIEHTHOTO TOPEHUSL.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM YY€OHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Beenenwne B TypOylieHTHOE TOpEHHE. 2 1
) ITopenne — OCHOBHbIE (U3HUYECKHUE | |
MPEACTABICHUS U TIOHSATHSI.
3 Konuenmuu MOJEJINPOBAHHUS 1 1
TypOyJICHTHOCTH.
4 JlamuHapHOE TOMOTeHHOE TIIamsl. 1 1
Jlamunaproe  nuddy3roHHOE — TIAMS.
5 Kondurypauus I Py3nOHHOTO 1 1
IIAMEHHU.
6 Maremarndyeckoe onrcaHue TOpeHusl. 2 1
7 Mopenu  3aMbIkaHust  (pUIBTPOBAHHON ) 1
CKOPOCTH pEeaKLH.
] MognenupoBaHue  KpynHBIX  BHUXpEH ) |
(Meron LES). ®wmisrpser LES.




Mopnenuposanue TypOyJI€HTHOTO
9 TG Py3nOHHOTO TOpPEHUS c ) 1
UCIOJb30BAHUEM  MOJEIU  TOHKOIO
(ponra mamenn (flamelet monmens).
Hexoropsie CBE/ICHUS u3
10 |TepMOmMHaMUKH TPOILIECCOB TOPEHHS H 2 1
XUMHYECKON KUHETHKH.
1 HeycroiiunBocts  (poHTa  MmameHH 4 |
Jlanpay-/lapbe.
[Ipumenenne wmeroma LES nns pacuera
12 |muddy3nonHoro u TOMOT€HHOTO 2 1
TypOyJICHTHOTO TOPEHHUSI.
13 |TypOynentHoe nuddy3noHHOE TOpEHHE. 2 1
14 Typ6yneHTHoev WiaMsl IpPeABAPUTEIHLHO ) )
MepeMeIIaHHO’ CMECH.
15 Uucnennoe MOJEJINPOBaHHE )
TypOyJICHTHBIX TEUYCHUH C TOPEHUEM.
16 SBnenus nepenoca. Mogenu nepeHoca |
BEIIECTBA, UMITYJIbCA, SHEPTHH.
Hexoropsie CBE/ICHUS u3
17  |TepMOIMHaMUKH TPOILIECCOB TOPEHHS H 1
XUMHYECKON KUHETHKH.
18  |ABTokonebaHusi B KaMepe CropaHusl. 1 1 5
19  |BzaumoneiicTBue mams/CTeHKa. 1 1 5
20 |Topenmne omnHOUYHOI KarIu. 1 1 8
Hexoropslie PpE3yNbTaThI pacueToB
21 METOAO0M DNS B3aNMOJICHCTBUA 1 1 2
TypOyJI€HTHOTO MJIAMEHH CO CTEHKOIA.
2 OOpazoBaHne OKCHIOB a30Ta Hpu ) )
TOPEHUH YIJIEBOJIOPOJHBIX TOILIMB.
23 |OO6pa3zoBaHue YTIEBOJOPOIOB U CAXKH. 2 2 2
24 |OxnaxaeHue CTeHOK KaMephbl CTOPAHMUS. 2 2 2
25  |IloBepxHOCTHBIE PEAKIUH. 2 2 2
26  |IIpouecchl BocIIaMEeHEHUS. 3 3 4
HTtoro vacon 45 15 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 1 (Ocennuii)
1. Beenenue B TypOyJ€HTHOE TOpPEHUE.

B3aumoneiictBue Mexny TypOyJEHTHOCTbIO M IJIaMeHeM. BiusHue TypOyJIeHTHOCTH Ha IOpEHHE.
OnHoMepHOE TypOyJIeHTHOE TOMOTeHHOe mamsl. TypOyneHTHoe cTpyitHoe anddy3noHHOE Tams.

2. FopeHI/Ie — OCHOBHBIC (bHSPI“I@CKI/IG MNpCACTABJICHUA U MTOHATHUA.

OcHoBuble omnpexaeneHus. OCHOBHBIC THITBI TUIaMEHH. [Ipumepsl JaMHHApHOTO W TYpOYJIEHTHOTO
TOMOTeHHOTO U U dy3nOHHOTO ropeHus. DpoHT mamMeHu.

3. Konnenmuu MoaenupoBanus TypOyJIEHTHOCTH.




Mopenu TypOyineHTHOCTH. DYHKUMH IUJIOTHOCTH BEPOSTHOCTH. YpaBHEHHE Ui IUIOTHOCTHU
BEPOATHOCTH KOHIIEHTpPAIlMM. OMIHMPHUUYECKUE ABYXIapaMeTpudeckue (QyHKIHUU pacHpeieeHus
BEpPOATHOCTEM.

4. JlamuHapHOE TOMOTE€HHOE TUIaMSI.

AHanu3 pacmpocTpaHeHHs IlaMeHH 3elbJoBHYa. 3ajada O CKOPOCTH PaclpOCTpPaHEHUs
JaMUHApHOTO miaMmeHu 3eibaoBuua - @pank - Kamenenkoro . Crpykrypa minameHu. CKOpOCTb
pacipocTpaHeHus IUIAMEHH.

5. Jlamunapuoe nquddysnonnoe miams. Kondurypanus auddy3znonnoro miameHu.

[Tnamst mpenBapUTENbHO HE MEPEMEIIaHHOW CMECH C OBICTPBIMH XMMHUYECKUMH PEaKIUsAMH.
KonuenTtpanus naccuBHoi npumecu. Mozaens Tokoro (ponta mamenu. [logxon bypke-1llymana.

6. MareMarndeckoe OIMCcaHue ropcHmu:.

Monens cpensl. TepMudeckoe M KaJOpU4eCKOE€ YpaBHEHHE COCTOSHHE. 3aKOHBI COXPAaHCHHS.
VYpaBHeHus: coxpaHeHusi BemecTBa (ypaBHeHus auddy3un u Hepa3pbIBHOCTH). YpaBHEHHUE
COXpaHEHHs HWMITYJIbCOB. YpaBHEHHE COXpAaHEHHs SHEpPruu. VIHTerpaibHBIA 3aKOH COXpPaHECHUS
JHEPIHH.

7. Monenu 3aMbIKaHust QUITBTPOBAHHON CKOPOCTH PEAKIIHH.

Orpannuenus meroma LES. Ilpemensr MonenupoBaHusi KpyHHBIX Buxpeld. [IpsimMoe uucneHHOe
monenupoBanrie (Merogq DNS). Paspemenne MacmtaboB TypOYJIEHTHOCTH M XUMHYECKHX
MaciTaboB.

8. MogenupoBanue kpynHsix Buxpeir (Merox LES). @unsrpsr LES.

MogenupoBaHre HEpa3pelIeHHBIX HANPSKEHWM W TOTOKOB — Moaenb (CMaropuHCKOro,
TUHAMHU4YecKass Mozenb [epmaHo, Monenp momodus MacmraboB. Juddepennmansasie Moaenu s
MOJICETOYHBIX XapaKTEPUCTHK TypOYJICHTHOCTH.

9. MopnenupoBanue TypOyJleHTHOTO AU(PY3UOHHOTO TOPEHHS C MCHOIH30BAHUEM MOJIENIA TOHKOTO
(ponra mamenn (flamelet monmens).

CoBmecTHbIe (YHKLMHU paclpelesieHUs] BEPOSTHOCTEH. YpaBHEHUE Ui IUCHEPCUM KOHLEHTpAIUH
[ACCUBHOM IpHUMECH U CKalApHOM auccunamuu. CxeMbl A pacdera TypOyJIEHTHOIO
muddysnonnoro ropeaust MerogqoM RANS npu 6ecKoHEYHO OBICTPBIX XUMUYECKHX PEaKUUsIX U MPU
KOHEYHBIX CKOPOCTSIX XUMUYECKHUX pPeaKLui.

10. Hekoropsle cBeeHUs U3 TEPMOAUHAMUKHU IIPOLIECCOB TOPEHUS U XMMUYECKON KUHETUKH.

3aKoHBI TEPMOAMHAMUKU. PaBHOBECcHE B ra3oBBIX CMECSIX. XMMHUYECKUN noTeHnuan. OnpeneneHue
ajrabaruveckoil Temmeparypsl TuiameHH. CKOpOCTh XHMHYECKOW peakiuu Teruiora peakiud.
KoncTraHTbl cCKOpOCTH peakiuii 1 3akoH AppeHunyca. LlenHpie XuMuuecKnue peakiny.

11. HeyctoitunBocTs pponta mamenu Jlangay-/lapee.
Db dexTrl, cTabunuzupyronye mwiockuid GpoHT miaMenu. Teopus Mapkuirerina.

12. Ilpumenenne wmerona LES nns pacuera nuddy3sMOHHOrO M TOMOTEHHOTO TypOYJIEHTHOTO
rOpEeHUsl.

[I;maMs1 B IOTOKE € Tpalu€HTOM CKOpOCTH. «PacTsxeHnue» miaMmenu. [loracanue miamenu.

13. TypOynenTtaoe nuddy3noHHOE TOpEHUeE.



dopmyna bunrepa o CBSI3W CKOPOCTHM XMMHYECKOM PEaKIMM M CKAJSIPHON AMccunanuy Ha (ppoHTe
wiamend. Kputnueckue sBieHuss Ha (QpoHTE IUIaMeHH. Masioe OTKIOHEHHE OT XHUMHYECKOTO
pPaBHOBECHS.

14. TypOyneHTHOE IIaMsl IPeIBAPUTENBHO NEPEMELIaHHON CMeCH.

Huarpammel bopru u Ilerepca. Mogenu TypOylneHTHOrO TOMOT€HHOTO TopeHus. Moaens 3uMOHTa
IS pacyeTa TypOyIeHTHOTO TOMOT'€HHOT'O TOPEHHS.

15. UncnenHoe MolieTupoBaHue TypOYJICHTHBIX TEUCHUH C TOPEHUEM.

Ocpennenue no PeiiHonbncy u ocpennenune no ®aspy. Ocpennenue ypaBuenuit Hasne-CTokca
(metom RANS). OcpenHeHne CKOpOCTH XUMUYECKOW peakiuu. [IpocTeie Momenu 3aMBIKaHUS
OCpEIHEHHOW CKOpOCTH peakiuu. Monenb paspymenust Buxps Crnonauara ( eddy-break-up) u ee
MOIU(HUKALHH.

16. SIBnenus nepeHoca. Mojenu nepeHoca BEIIECTBA, UMITYJIbCA, SHEPTUU.

TeronpoBogHocTs U Au(dPy3us B razax. BA3kocTh ra3oB. AnnpoKcuManus MoTOKOB JUHAMUYECKUX
W CKaJSIpHBIX TapameTpoB TeueHus. 3akoHbl Dypbe n Ouka, yucna Jletonca u [pangaris. OOmas
CUCTEMAa YpaBHEHHMU [WHAaMUKH pearupyromero rasa. Yucma J[lamxenepa u Kapnosurna.
Krnaccuduxarms XuMu4eckn pearupyronmx Te4eHHH.

17. HexoTopsie cBeeHUS U3 TEPMOINHAMUKHU MTPOLIECCOB TOPEHUS U XUMHUECKON KHHETHKH.

3aKoHBI TEpMOAMHAMUKH. PaBHOBEcHE B ra3oBBIX CMECSIX. XMMHUYECKUN noTeHnuan. OnpeneneHue
ajrabaruveckoil Temmeparypsl TuiameHH. CKOpOCTh XHMHYECKOW peakiuu Teruiora peakiuu.
KoncTaHTbl cCKOpOCTH peakiuii 1 3akoH AppeHunyca. LlenHpie XuMuuecKknue peakiny.

Cemecrtp: 2 (Becennuit)
18. ABrokoneOaHus B KaMepe CrOpaHHUsL.

bananc akyctuyeckoii 3HEpruM B pearupyionmx norokax Kpurepuu Heycroitunporo ropenust Penes
n Yy Buxpum mnpu HEyCTOMYMBOM TOpPEHMH. MeToN  MOAEIMPOBAaHHSA KPYIHBIX BHUXpPEH MpH
HEYyCTOWYHMBOM IFOPEHUMU.

19. B3auMozeiicTBue riaMs/CTEHKA.

Bunpl B3auMoneiicTBus T1aMs/CTeHKa B JIAMUHApPHBIX MOTOKaX. OCOOCHHOCTH B3aMMOJCHCTBUSI
IJ1aMsi/CTEHKa B TYpOYJICHTHBIX ITOTOKaX.

20. T'opeHrie OAMHOYHOM Karuiu.

3akoH d2 jyis BpeMeHM Jku3HU Kariu. Dasel ropeHus karmi. [opeHue a’spo30oieid. PexxuMbl TopeHust
o0J1aka Kareib.

21. Hekotopele pe3ynbTarbl pacdetoB MetogoM DNS B3aumopelcTBust TypOyJIEHTHOTO TUIAMEHH CO
CTEHKOH.

DNS PacCuCThI IO BJIMAHUIO CTCHOK Ha CTa6I/IJ'II/ISaLII/IIO IIJTaMCHH.
22. O6pa303aHI/Ie OKCHJIOB a30Ta IIpU TOPCHUUN YITICBOAOPOAHBIX TOILIMB.

Mexanu3Mbl 00pa3oBaHHsT OKCHIOB a30Ta: TEPMHUYECKUH MeEXaHW3M 3enbloBuya, beIcTpoe
obOpazoBanne NO mno wmexanusmy Denumopa, OOpazoBanme NO wu3 3akucu azora (N20),
IpeBpalleHue ToImBHOro azora B NO.



23. O6pa3zoBaHre yIIEBOIOPOIOB U CAXKH.

He cropeBmme yrieBogopoasl, 00pa3oBaHUE MOJUIIUKINICCKAX apOMATUYECKHUX YTIIEBOIOPOJIOB.
(DEeHOMEHOIOTHYECKHE TIOAXOABI JUIsl OMHMCAaHUs O0pa3oBaHMs caxu. UWCIEHHOE MOJICTMPOBaHHE
mporiecca caxxeoOpa3oBaHUs.

24. OxnaxxaeHnue CTEHOK KaMepbl CTOPaHHSL.

[IpumMep YHCIEHHOTO MOJIETMPOBAHUS CUCTEMBI OXJIAXKICHHS B KAMEPE CTOPaHHUSL.

25. IIoBEpXHOCTHBIE PEAKIUH.

HexoTtopbie 0CHOBHBIE IOHITHSA U ONPEESICHIS TeTEPOreHHBIX XUMHUUECKUX PEeaKLni.
26. IIpouecchl BOCIIIAMEHEHHUSL.

TemoBoii B3peIB - ananu3 CemeHnoBa u ®@pank — Kamenerkoro. CaMoBOCIUIaMEHEHHE — TIpeIebl
BOCIUIAMEHEHHS M BPEMs 3aJCP)KKH BOCIJIAMEHEHUS. 3aKUraHUe. YUeT BIMSHUS B3aHMMOJEHCTBUS
IUIaMs1/CTEHKa B MOJIENIAX TEIUIONEPEHOCa B CTEHKY.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS! MYJIFTUMEANAIIPOEKTOPOM C HOyTOYKOM H 9KPaHOM, OeJIoN J0CKOH
(oHa ke — 3KpaH) u (roMacTepaMu [UIsl JOTOJTHUTEIbHBIX OSCHEHUH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. 3enpnoBuu A.b., bapen6nart I.U., JIubposuu B.b., Maxsenanze ['M. Maremaruueckas Teopus
ropenus u B3pbIB. M. «Haykay, 1980.
2. Kyznenos B.P., CaGenbsnukoB B.A. TypOynentaocts u ropenue. M. «Haykay, 1986.
3. Bapnarn 1O., Maac V., JIu66x1 P. Topenne. ®uznueckne 1 XUMHUYECKUE aCTIEKThI, MOACITUPOBAHNUE,
JKCIIEpUMEHTBI, 00pa3oBaHue 3arps3Hsomux semecTs. M. «@usmarauty», 2003.
4. A. Jledesp. Ilporneccrl B kamepax cropanus. Mocksa. Mup. 1986.
5. Poinsot T., Veynante D. Theoretical and Numerical Combustion. Edwards. 2 - nd ed., 2005.

JlomomHUTEbHAS IUTEpaTypa
1. H. Lefebvre, D.R Ballal. Gas Turbine Combustion/ CRC Press. New York. 2010.
2. K. K. Kuo, R. Acharya. Fundamentals of Turbulent and Multiphase Combustion. John Wiley &
Sons, Inc., 2012.
3. T. C. Lieuwen. Unsteady Combustor Physics. Cambridge University Press. 2012
4. Williams F.A. Combustion theory. Benjamin/Cummings, Menlo Park, 1984.
5. Peters N. Turbulent Combustion. Cambridge University Press. 2000.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

XKypnains! o TypOy/IEHTHOCTH, TEOPUU TOPEHUs, pu3ndeckoi XuMuu (« PHU3HuKa TOPeHns U B3pbIBaY,
«Tennodusuka BEICOKUX TeMIepaTyp», «MexaHuka >KuAKOCTH U raza», Journal of Fluid Mechanics,
Combustion and Flame, Turbulence and Modeling, Combustion Science and Technology), noctymHsie
yepes Internet, yaeOHbIe TOCOOMS M cCOOPHUKM 3aa4, pa3paboTaHHbIE Ui AAHHOTO Kypca.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus IUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHUI, CBOICTB;

- IOATOTOBKA K T (PEepeHIUPOBAHHOMY 3a4ETY;

— IOATOTOBKY K DK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTODY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ABHUAIMOHHBIC TEXHOJIOTUU
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadeapa CHIOBBIX YCTaHOBOK

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpadorunk: A.b. JleGenes, kaHn. (pu3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare uzyuenust qucuminiMHbl « Maremarudeckasl TeOpUsl TOPEHUs U IIPOLECCH B KaMepax CropaHus
ra3oTypOHMHHBIC IBUTaTeIN U Ta30TypOMHHbIE YCTAHOBKMY 00YYArOMINUIACS TOJIKEH:

3HAThb:

- (hyHIaMEeHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPUH XUMUH U (PH3HUKH;

- IOPSAKK YUCIICHHBIX BEIMYUH, XapaKTEPHBIE JJIsl PA3IMYHBIX PA3/ICIOB XUMHHU U (HU3UKH;

- COBpEMEHHBIE MTPOOIEMbl XUMHH, (PU3UKH, MATEMaTHKH;

- COBpPEMEHHOE TOJOKEHWUU Jien B MpobiieMe HIASHTHU(DUKAIMN (QU3NYECKHX, XUMHUYECKUX H
ra30IMHAMUYECKUX MEXaHU3MOB B Pa3JINYHBIX TCUCHUSX;

- Pa3HOBUIHOCTH COBPEMEHHBIX CIOCOOOB MAaTeMaTHYEeCKOr0 MOJEIMPOBAHUS M HCCIICIOBAHUS
JaMUHAPHBIX U TYpOYJICHTHBIX TCUCHUH NPH HATWMYUU TOPSHUS U (PU3HUESCKUE MPUHIIHITEL, HA KOTOPBIX

OHU OCHOBAHBI.
yMeThb:

- a6CTpaFI/IpOBaTLC$I OT HCCYHICCTBCHHOTO IpHU MOACIHMPOBAHUHN PCAJbHBIX (1)I/ISI/IKO-XI/IMI/ILICCKI/IX

CUTYaLUiI;

- HOJb30BAaThCA CBOUMMHU 3HAHUAMU [Jid PCHICHUSA (bYHZ[aMeHTaJ'H:HLIX U TPUKIAIHBIX 3aJa4d H

TCXHOJOTUYCCKHUX 3aJa4,

- IeJaTh MpaBWIBHBIE BBIBOABI U3 COMOCTABICHUS PE3YJIBTATOB TEOPUH U IKCIIEPUMEHTA;
- IPOU3BOIUTH YUCIIEHHBIE OLEHKU T10 IOPSIIKY BEIUYHHBL;

- JIeJIaTh Ka4eCTBEHHBIE BBIBOJIBI ITPH MEPEXOJIE K MPEEIbHBIM YCIOBHIM B M3y4aeMbIX MPoOIeMax;

- BUZIETh B TEXHUYECKHX 3aJla4ax (pu3ndeckoe copepKaHue;

- OCBaMBaTh HOBBIE MIPEIMETHBIC 00IaCTH, TEOPETHYECKUE TOAXO/IBI U PACUETHBIE METOUKH;

- BBIBOJUTH OCHOBHBIE ypaBHEHHs Mojejel TypOyJIeHTHOTO TOpeHHs W HMOHMMAaTh UX (U3HMYECKUH

CMBICIT;

- [IOJIB30BATHCA allllapaToOM TECH30PHOT'O NCUNUCIICHUS B HpOCTGﬁHIPIX 3ajJadax,
- 3(1)(1)6KTI/IBHO HUCIIOJIb30BaTh HH(bOpMaHHOHHBIG TCXHOJIOTMKM W KOMIIBIOTCPHYIO TCXHUKY JIA
JOCTHUIKCHUA HeO6XOI[I/IMBIX TCOPCTUUCCKUX U MPHUKIIAAHBIX PE3YJILTATOB.

BJA€Th:

- HaBbIKAMH OCBOEHUS 00pII0OT0 00BbeMa HHPOPMALINY;

- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;

- KYJIBTYpOU ITOCTAaHOBKY M MOJEJIMPOBAHMS 33]1a4;

- HaBBIKAMH T'PaMOTHOW 0OpaOOTKM pEe3yJbTaToOB ONIBITA M COINOCTABICHUS C TEOPETUUECKUMH H

PAaCYCTHBIMHU NAHHBIMU,

- HpaKTHKOﬁ HCCJICAOBAHNA U PCUHICHUS TCOPETUUCCKUX U IPUKIIAJHBIX 3a1a4,
- HaBbIKaAMHU TCOPCTUUYCCKOI'O aHaJin3a pCaJIbHbIX 3a1a4 JIAMUHAPHOT'O U Typ6y.]'[€HTHOFO ropcHus:.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

1. Onucars nporecce 00pa3oBaHus MOTUIUKIMIECKUX apOMAaTHYECKUX YIIIEBOAOPO/IOB.

2. Kakoe OCHOBHOE OrpaHMYCHHE BBOIUTCS IPH BBIBOIE YPaBHEHHH MOJEIM TOHKOrO (pOHTa
IIaMeHu?

3. Kakue mozmenu OcCpeqHEHHUsS MapaMeTpOB MOTOKA HMCHONB3YIOTCS ISl OMHCAHHS TypOYJSHTHOTO
ropeHus?
4. KakoB pusmueckuit cMbicnt ¢popmyisl bunrepa B Teopun TypOylieHTHOTO U GY3HOHHOTO TOPEHNUs?

5. Uro mo3BoisieT y3HaTh WCMONb30BaHMe jauarpamm bopru wim Ilerepca st TypOyJleHTHOTO
TOMOT€HHOTO TOpeHUsI?

6. IlocranoBka 3anaun Jlanaay-Jlapse 00 ycToitunBoCcTH (PpOHTA IITAMEHH.
7. OnpeneneHne «pacTsKeHUsD» (CTpeTda) MIaMeHH.

8. 3aueM WCHONB3yeTCsl ypaBHEHHE ISl TUCIIEPCUU KOHIIEHTPAIMU MACCUBHOM NPHMECH B MOJIEIU
TOHKOTO (hpOHTA MJIAMEHHU TPH MOACTUPOBAHUN TYPOYIECHTHOTO AU PYy3MOHHOTO TOpEHUS?

9. Kakue BUIBI OXJIaXACHHUS CTEHOK UCIIONB3YIOTCS B KaMepax CropaHus?
10. ChopmynupoBarh 3a7a4y 0 TOPEHUH OJJMHOYHOM KaILIH.
11. IlepeuncnnTh MEXaHU3MBI 00PA30BaHMsI OKCHUAOB a30Ta IPU TOPEHUH YITIEBOJOPOIHBIX TOILIUB.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocsl  k nuddepeHuupoBaHHOIMY 3a4eTy:

1.Mopenb cpenpl.

2. TepMuueckoe U KATOPUYECKOE YPABHEHHNE COCTOSHUE.
3.3aK0OHBI COXpaHEHUSI.

4.YpaBHEHUs COXpaHEHHUs BelecTBa (ypaBHeHUs 1udy3un U HEPa3pbIBHOCTH).
5.YpaBHEHUE COXpAaHEHUS UMITYJIbCOB.

6.YpaBHEHUE COXPAHEHUS DHEPTUM.

7.VIHTErpanpHbIil 3aKOH COXPaHEHUS SHEPTUH.

8.3aKOHBI TEPMOIMHAMHKH.

9.PaBHOBeECHE B ra30BBIX CMECSX.

10. XuMHu4YeCKUH OTEHIIUA.

11.0mpenenenne aguadaTHYeCcKOl TeMIEPaTyphl IJIAMEHH.
12.CxopocTh XUMUUECKOM peakuu TerioTa peakum.

13. KoHCTaHTBI CKOPOCTH PEAKII U 3aKOH AppeHuyca.
14.1lenHbple XUMUYECKUE PEAKIIUH.

BOHpOCLI K 3K3aMCHY:

1. AIrOopUTM BEKTOPHO-MAaTPUYHOMN IPOTOHKH.

2. Teopema 00 yCTOHYMBOCTH BEKTOPHO-MATPHUYHON POTOHKH.

3. Metox ['aycca ¢ BEIOOPOM BEAYIIIETO YIEMEHTA.

4.Chopmynupyiite 3a7a4y 0 CKOPOCTH paCIpOCTPAHEHUHU JIAMUHAPHOTO (POHTA IJIAMEHHU.
5.Metoz npocCTOi UTEpanny A PEIICHUS TMHEWHBIX YPABHEHUM.

6.MeTton npoCTOil UTEpaluK C ONITUMAIIEHBIM BEIOOPOM .

7. MeToza nepeMEHHBIX HalpaBIeHUN ISl pEIICHNs] TMHENHBIX YPaBHEHUH.

8. TpeyronbHbIe METOABI AJI PEIICHUS JTUHEWHBIX YPABHEHUI.

9. UtepanimOHHBIE METOBI BAPHUALIMOHHOTO THIIA.

10.MeTox MUHUMAJIEHBIX HEBSI30K.

BUJIET 1

1. AnroputM BEKTOPHO-MaTpU4YHOH HpOroHku. Teopema 00 yCTOHYMBOCTH BEKTOPHO-MATPUYHON
IIPOIOHKH.



2. Meton ["aycca ¢ BHIOOPOM BEIyIIEro DIIEMEHTA.
BIJIET 2

1. Meton mpocToW WTEpaluu ISl pelIeHHs] JTUHEHHBIX ypaBHEHHWN. MeTon MpocToil WTepanuu C
ONITUMAJILHBIM BBIOOpOM (.

2. MeToz nepeMeHHBIX HalpaBICHUH IS pelIeHNs] IMHENHBIX YPaBHEHUH.
BUJIET 3

1. TpeyronbsHble METOABI AJIS PEILICHUS TMHEWHBIX YPABHEHHM.

2. VtepalinoHHBIE METO/IBI BAPUALIMOHHOTO THIIA. METOA MUHUMAJIbHBIX HEBSZ0K.

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCS ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PEIICHUH.
Oumenka ommMyHO 9 OamwioB -  BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE MPU PElIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTaBIAETCA CTYACHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UeTaMHu.
Ouenka xopo1o 7 6ajioB - BBICTaBISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Ouenka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENHHO 4 Oanga - BBICTABISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyULIEHUs JOTNMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUN TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMi yu4eOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro O0yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBJICTBOPUTENIHHO 2 Oajuia - BHICTABISAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COJCp)KaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.
OreHka HEYIOBICTBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemsi mnpoBeneHust aUQQPEPEHIIMPOBAHHOTO 3aUeTa W OSK3aMeHa OoO0ydarouluecss MOTYT
TIOJIB30BAThCSl TPOTPAMMOM TUCHMIUIMHBI, & TaK)Ke CIIPABOYHOHN JIMTEpPaTypoi, BBIYUCIUTEIBHOM
TEXHHUKOM, KOHCIICKTaMH JICKITHH.



JupdepeHnrpoBaHHBIN 3a4€T M IK3aMEH MOXKET IMPOBOIMTHCS MO MTOraM TEKYIIeH YCIeBaeMOCTH U
claud 3aJaHui, WIM MyTEM OPraHM3alld CIECHUAIBHOTO OIMpoca, MPOBOJUMOIO B YCTHOH (opMme.
JupdepeHnrpoBaHHBIA 3a4€T W 9K3aMEH MPOBOAMTCS MyTeM OpraHM3alllM CIIEIMAIbHOTO OIpoca,
MPOBOJMMOTIO B YCTHOH (opme.



