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

YTBEPXKJAEHO
JupexTop HHCTUTYTA-3aMeCTUTEb
aupexktopa ®AKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: ['a3oaMHaMMKa TOpeHUs
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa adpoU3KKH U JIETaTeIbHBIX alllapaTroB

Kypc: 1
KBaJIMpUKALS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrasuin: B.B. Biacenko, kaua. ¢pu3.-Mart. HayK, JIOIICHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl a3po(U3uKy U JieTaredbHbIX anmaparos 04.03.2025



AHHOTANMA

[lo okoHYaHWIO W3y4YEHHS JUCIUIUIMHBI CTYICHTHl HM3y4ar JAeTajbHO (U3UKO-XUMUYECKHX TPOIECCHI,
MPOUCXONAmUX Tpu TopeHud. llpm 3ToM cpemu OONBIIOTO Kpyra BOMPOCOB BBIIEISAIOTCS HEKOTOPHIS
Ba)XHEWIIIME HarpaBleHUs, TPEeOYIONINe MPOBEJCHHUS TOYHBIX YKCIEPUMEHTOB, KaK KOJIMYECTBEHHBIX, TaK U
Ka4eCTBEHHBIX, 4 TAK)KE COIMOCTABICHWA M 0000IIeHN, HEOOXOMUMBIX NJIsi BBISICHEHUS (PU3WUKH SBICHUN U
MOCTPOCHUST (PU3NYECKUX MOJENIeH MPOIECCOB: JJISl CBEPX3BYKOBOTO MOTOKA C XUMHUYECKHUMH pPEaKIUsIMU
MPaKTUYECKH HET JAHHBIX 110 TOHKOH CTPYKType IIaMeHH, c1ab0 HM3ydeH MEXaHWU3M B3anMOICHCTBUS
TJIAMEHU C BOTHOBOM CTPYKTYpOW TeUeHUs. A Takke, MEXaHH3MBI CMEIIeHHMsI, oOpainas 0codoe BHUIMaHHE Ha
MacmTa® CTPYKTYp, ONPEACNAIONINX JIAHHBIA TIPOIECC, a TakXke Ha YIOPaBICHUE CMEIICHUEM,
BOCIZIAMEHEHHEM M CTaOMIM3alnMel IUIAMEHM, BKIIOYAs Ta30dMHAMHYECKHE M KHHETHYECKHE CIIOCOOBI
BO3JCHUCTBHS C IEJIHIO ONITHUMH3AIINHN TEIUIONOABOIA.

1. leau u 3apa4u

eap AUCUMNIMHBI
- BBEJICHUE CTYJICHTOB B KpPYI NMPOOJEeM ra30[MHAMUKU TOPEHUS - CIOXKHOIO pasjiesia a3poAnHAMUKH,
HMMEIONIET0 HEMAJIO MPAKTUYECKUX MPUIIOKEHUH. B miepBoM cemecTpe OCHOBHOE BHUMAaHUE yAETsIeTCs
pPacCMOTpPEHHIO TPOCTHIX (U3WYECKUX MOJeNied, MO3BONSAIONIMX pa3zo0parkcsi B Hambosee
CYLIECTBEHHBIX IIpolLeccax, MNPOTEKAIOMMX B TEYEHHMAX ra3a INpH Haimuuuu TropeHus. Kparko
paccMaTpuBalOTCsl MPOOJIEMBbl YHCICHHOTO MOJICIMPOBaHMS pearupyromux Te4eHWH raza. Bropoi
CEMECTp MOCBSILEH TIa30IMHAMHYECKOW TEOPHHM PpacHpOCTpaHEHHS BOJIH ropeHust (medumarpanus,
JETOHAIHA).

3axayu QUCHUNIHHBI
- (opmupoBaHue 0a30BBIX MPEICTABICHHH O (U3MUECKOH NPUPOAE W OCHOBHBIX OCOOECHHOCTSIX
NPOTEKAaHHUsl TOPEHUSI Ta30B, ONHUPAIOLIMXCS Ha NPUOIMKEHHBIC PEIICHHsS YIPOIICHHOH CHCTEMBI
YpaBHEHUI XMMUYECKOH KUHETHKH;
- mpuoOpeTeHne Oosee TIIyOOKOrO MOHMMAHUWSI Ta30BOM JUHAMUKH, OCHOBAaHHOTO Ha PAacCMOTPEHUU
CTaHAAPTHBIX TMOAXOIOB I'a30BOM JWHAMUKU C HEOOBIYHOW TOYKH 3peHHs (C TOYKHM 3pPEHUS Tra3oB C
TOpPEHUEM);
- popMupOBaHNE YMEHUS YIPOIIATh CIOKHYIO 33139y, HE TOAJAIONIYIOCS aHATUTUIECKOMY PEUICHUIO,
HoJIy4aTh €€ MPUOIMKEHHOE pelIeHHe, aHAIU3UPOBATh €ro ¢ (pU3NYECKOH TOUYKU 3pEHUS ¥ TIPOBEPSTH
HETIPOTHBOPEUUBOCTH MIOCTPOCHHOI TEOPHH;
- TpUOOpPETCHHE MPAKTUYECKUX HABBIKOB K BBITIOJIHEHHIO WCCICIOBAaHUN CTYIEHTaMH B paMKax
BBIIIYCKHBIX paOOT Ha CTENEHb Marucrpa.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit pyrnamentanbabix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHWBATh
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOell |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENIBHOCTH U MX NMPAKTUYECKYIO 3HAYMMOCTb




Ha HaYYHOM SI3bIKE (POPMYIMPOBATH OIIK-2.3 Bnageer mnpo¢eccCHOHAIbHOW TEPMUHOIOTHEH,
PO(eCCHOHAIBHBIC 324K HCIIONIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 CnocobeH BbIOMpaTh U (MIIN) penieHus

paspabarbiBaTh noaxonsl K pemenuo TunoBbix  |OIIK-3.2  CnocobeH HCmonb30BaTh  HMCCIEIOBATEIBCKHUE
Y HOBBIX 33/1a4 B 00J1aCTH MPO(PECCHOHAIBHON |METOIbl IMPH PEIICHUN HOBBIX 3ajad, MPUMEHSsS 3HAaHHS B
NesITeTIbHOCTH, YYUTBIBasi 0COOCHHOCTH U pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OrpaHHY4CHUA PA3JIMIHBIX MCTOOB PCIICHNA OIIK-3.3 BimageerT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpamMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX

SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!

- OCHOBHBIC MTOHSATHS XUMUUECKON KHHETHKH;
- BIMsAHUE pPa3IUYHBIX 3(PeKkToB (cTeXHOMETpHs CMECH, pacxoj Macchl 4Yepe3 30Hy peakIvu,
muddysus Temna, TuQy3us Macchl, TypOyJIEHTHOCTh) Ha IPOTEKaHUE TOPCHUS;
- BIIMSIHUE TETJIOBBIJCTICHNS Ha U3MEHCHHE TTapaMeTPOB TEUCHNUS;
- OCHOBHBIC THITbI BOJIH TOPEHHS U UX (PU3NYECKUE CBOWCTBA;
- crienu(pUYeCcKre YNCICHHbIE MPOOIeMbl, BOSHUKAIONIUE IIPH YHCICHHOM MOAEIMPOBAHUN TEUCHHH C
HEPaBHOBECHBIMH XUMHUECKUMH PEAKLIUSIMH.
YMETh:

- OLICHUTH TEMIIEPaTypy B PEAKTOPE WM B KaMepPe CTOPaHHS;
- OIIPENICNIUTH ITOJHOTY CTOPAHHUS TOIUTMBHOW CMECH;
- OLIEHUTBH CKOPOCTH PacIpOCTPAaHEHHUS U TONIINHY (PPOHTA BOJIHBI TOPCHUS;
- paccuuThIBaTh GOpPMY TUIAMEHH T'a30BOi ropenku u Gpopmy dakena qudPpy3noHHOTO MIaMEHU;
- PacCUUTHIBATH CTPYKTYPY aBTOMOJICIBHBIX PEIICHUH C BOJTHAMH TOPEHHS.

BIIAJICTh!

- METOJaMH MPHUOIMKEHHOTO PELICHHUS] CUCTEMbl YPAaBHEHUH XUMHYECKOH KHHETUKHY;

- METOJIOM BBEJICHUS KOHLIEHTPAllMH NHEPTHON MTPUMECH;

- METOJOM (PyHKIIMH IUIOTHOCTH BEPOSITHOCTH;

- HEKOTOPBIMU METOJaMH MTOCTPOCHUS 0O0OOIICHHBIX pelieHui quddepeHanbHbIX YpaBHEHU;

- HEKOTOPBIMH METO/IaMH aHaJu3a YCTOMYMBOCTH W (U3MYHOCTH YHCICHHOW amIpoKCHMAalluu
HMCTOYHUKOBBIX YWIECHOB;

- HEKOTOPBIMU METOJJAMU IIOCTPOEHUS aBTOMOJIEJIBHBIX PELICHUH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




JAVINLKIXL

—vviriaap o

Jiavvpal. pavvios

pabora

BBognas. IIpeamer n nporpamMma Kypca

OcCHOBHEBIE MTOHSITHUS XUMHYECKOHN
KHHETHUKH. TernoBoi apdexT
XHUMHYECKON peakuumu. MexaHnu3m
peakiuy ropeHus BOAOpoa B BO3AyXe

Brusane  xoaddunmenta  u30ObITKA
OKHCJIUTENS] Ha TIPOTEKaHUE XMMHUYECKON
peaKIum. [MpubnuxeHHslid  pacyer
TEMIIepaTyphl B KaMepe CrOpaHus

3ajmaua 0 TOMOI€HHOM  pEakTope.
Pexumbl  cTanMoHapHOro TropeHus B
peaxTope. [Tpunoxenus TEOPHUH
TFOMOI'€HHOIO peaKkropa

PacnipocTpaHeHne IulaMeHM 3a  CYeT
TeronpoBoaHocTH. Teopust 3enpaoBruya
- ®pank-Kamenernkoro - CeMeHoBa

Huddysnonnoe ropenue. [Ipubnmxenne
0EeCKOHEYHOHN CKOpOCTH peakiuu. MeTon
BBC/ICHUS ~ KOHICHTPAllMM  WHEPTHOU
npumecu. JlamunaapHoe nuddy3rnoHHOE
TOpeHne

TypOynentHoe udQy3noHHOE TOpEeHUE
(cydait OJTHOHAIIPABJICHHOMN
OpyTTO-peaKIium). Monens
MHUKpPOJIAMHUHApHBIX  IUIaMeH.  Metox
BBEJCHUS ¢byHKINN TUIOTHOCTH
BEPOSATHOCTH

TypOynentHoe udQy3noHHOE TOpEeHUE
(cmydali KBa3WpaBHOBECHBIX DPEAKIUHN).
BripakeHre KOHCTaHT paBHOBECHS 4epe3
TEepMOAAMHAMUYECKHE (PyHKINU

[TpoGiiemMbl 4HCIEHHOTO MOJECTUPOBAHUS
TE€YEHUI ¢ HEPABHOBECHBIM TOPEHHEM

10

Teopusi KBa3HMONHOMEPHBIX TEUEHUH C
noABoAoM Teruia. TeruioBoe 3amupaHue.
[lpuOnukeHHBI  pacyeT TeYeHHs B
KaHaJax [epEMEHHOM IJI0Ian

11

Teopuss  3K30TEPMUYECKHX  CKayKOB.
[lecTs pexMOB pacpoOCTPaHEHUs! BOJIH
rOpeHust

12

HOTepI/I B BOJIHAX ropCHUd

13

CKopocTh  pacmpoCTpaHEHHUS  BOJIHBI
ropeaus. KonnuecTBeHHBbIE OIEHKU IS
BOJIH TOPEHHUS

14

CreneHp OIIPpCACIICHHOCTU TCYCHUA B
OK30TCPMHUYCCKOM CKa4KC [JIA PA3HBIX
THUIIOB BOJIH T'OPCHUA

15

MexaHnu3MBl  PAacIpOCTPAHEHUS  BOJH
TOPEHUs Pa3HbIX TUIIOB

16

OpHomepHbIe HECTallMOHAPHbIE
aBTOMOJICILHEICE TEUYCHHA C BOJHAMU
TOpEHHUsI PAa3HBIX TUIIOB

17

Z[BYMCpHBIC HCCTAllMOHAPHBIC
ABTOMOJCJIBbHBIC TCUCHHA C HAKJIOHHBIMU
BOJIHAMHU JC€TOHAIIUKU




BivsiHue KOHEYHON CKOPOCTH pEakLuU
18 |Ha cCTpykTypy TedeHMs C HaKJIOHHOH 3 3
BOJIHOH JI€TOHALINH

YCTOMYHBOCTD TEYECHUS B
19 JIETOHAIIMOHHOMN BOJTHE. Toukas 3 3
CTPYKTypa JAETOHAIIMOHHBIX BOIH

Hroro wacos 60 90
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennuii)
1. Brognas. I[Ipeamer u mporpamMma Kypca
I'ne Ha npaxtuke ncnonssyercs puznka ropenus? CinoxxHocTs nmpeameta. Ilnan kypca.

2. OCHOBHBIE TIOHSTHSI XUMHUECKOW KHHETHKH. TermoBoi 3pdekt xumuueckol peakiund. MexaHnu3m
peakuMy ropeHus BOAOpoa B BO3IyXe

OCHOBHbIE TOHATHS: KOHLEHTPALUH, MOJEKYISIPHBIH BEC CMECH, YPaBHEHHE COCTOSHHS CMECH,
3aKOH COXpaHeHus deMeHTOB. CKopocTh XuMuueckon peakuuu. OCHOBHOE ypaBHEHHE XUMHUUECKOM
KHHETHKHU. BhipaskeHue /sl CKOPOCTH peakiuu (3akoH AppeHuyca). YpaBHeHHe dHepruH. TemnoBoi
ekt xumuueckor peakunu. O000IIEHHE MPUHLMIA HE3aBUCUMOCTH BHIOOpA HYJIEBOTO YPOBHS
MOTEHLIMAIBPHON SHEpruu. OHTAJIBIUMK OO0pa3oBaHMs BeIIeCTB. MeEXaHH3M peaknuu TOpPEHUs
BOJIOPOJa B BO3IyXe.

3. Buawmsnaue xosdpdunmueHta wu30bITKA OKUCIUTENS HAa MNPOTEKAHWE XWMHUYECKOW PEaKIMH.
[TpubnukeHHBIN pacdeT TeMIIEPaTyphl B KAMepe CrOPaHuUs

PaccmoTpenune onHoHanpaBiIeHHOH OpyTTo-peakimu. [lomydenue JTMHEHHOW CBSI3U KOHIIGHTPALUH C
temneparypoil. BausHue koaQduuueHTa H30BITKA OKHUCIHMTENS HA MPOTEKAaHWE XWMHYECKOM
peakuuu. IlpubmmxeHHBI pacueT TemmepaTypbl B Kamepe cropanus. CKOpOCTh peakiuu, Kak
(YHKLHS TOJIBKO OT TEMIIEPATyPHI.

4. 3ajmaua 0 TOMOTEHHOM peakTope. PexxnMbl cranmoHapHOTO ropeHus B peakrope. llpunoxeHus
TEOpUHU TOMOT€HHOTO PEaKTopa

Onpenenenne peakropa. neansHeiid roMoreHHbIH peaktop. [Ipumepsl: koHnueckas ropenka Llomnme,
peaktop JloHreemna. YpaBHEHHs, OINKCHIBAIOIIME CTALMOHAPHBIM DPEXUM TOPEHUS B PEAKTOPE.
VYcTolurBEIE M HEYCTOWYMBBIE PEXUMBI CTAllMOHAPHOIO TOpPEHUs B peakrope. [HcrepesncHas
3aBHCHMOCTb TEMIIEpATyphl ra3a B peakTope OT pacxolia cMecH uepes peaktop. [Ipunoxenus teopuu
TOMOT€HHOTO peakTopa: TypOyneHTHoe Iu(Qy3nOHHOE TOpPEHHE; CTa0MIM3aTOPbl TOPEHHS H HX
pacuer.

5. Pacmpoctpanenune IuUlaMeHM 32 CYeT  TEIUIONPOBOAHOCTU. Teopus  3enpaoBUYA -
Opank-Kamenenkoro - CemeHOBa

Pasnuunbie Buab! ra3oBeix ropesok. [openka bynsena. OnqHomepHas cxemaru3anus siBieHus. BeiBon
YpaBHEHUH, ONMCBHIBAIOIUX pACIpPOCTPAaHEHUE BOJHBI TOPEHMS 3a CYET TEIJIONPOBOJHOCTH.
OmnpeneneHnne KOHEYHOM Temreparypsl U coctaBa. Teopust 3enprouua - @pank-Kamenenkoro —
CemenoBa. OLeHKH U1l CKOPOCTH U TOJIIMHBI (PPOHTA IITAMEHH.

6. Muddysuonnoe ropenme. [IpubnmkeHne OECKOHEUHOW CKOPOCTH peakiuu. MeToll BBEACHUS
KOHIICHTpAIlK MHEPTHOU npuMecH. JlamuHapHoe nuddy3noHHOE ropeHre




Onpenenenne auddysnonHoro ropenus. [lpubnmkenne OeCKOHEUHON CKOpOCTH peaknuu. Meron
BBE/ICHUS KOHIEHTpaluu HHEpTHOM mnpumecu. [lomyuenume ¢opMel Qakena JIaMHUHAPHOTO
TG PYy3MOHHOTO TITAMEHHU.

7. TypOynentaoe nudQy3noHHOe TopeHue (ciay4yail ogHOHampaBlieHHON Opytro-peakuuu). Monenb
MHUKpPOJIAMUHAPHBIX IUIaMeH. MeTo/| BBeZIeHUS! (PyHKINH IUIOTHOCTH BEPOSITHOCTH

dusnueckue npeactaBieHusi o TypOyiaentHoM nuddysunonHoM ropenuu. [loaxon PeiiHonbiaca ms
OIMCaHUs TypOYyJIEHTHBIX TeueHHH. HenmpuMeHMMOCTh METO/a MOMEHTOB JUIS OIMCAHUS BIUSHUS
TypOyJI€HTHOCTH Ha CpeJHHE CKOPOCTH XMMHUUECKHUX peakiuidi. Moaeab MUKPOIaMUHAPHBIX TUIaMEH.
Hcnons3oBanue anmnapara 0000meHHbIX QyHKunil. [lodydyenue BeIpaskeHUs UIsI CKOPOCTH PEAKIUH
U3 MOJEJIM MUKPOJIAMUHAPHBIX IIaMeH. MeTo (yHKIUH MII0THOCTH BeposiTHOCTH. [IpocToii ciocod
KOHCTPYUPOBAaHUS (YHKIUHM IUIOTHOCTH BEPOSTHOCTH peaM3allid  pa3lIMuHbBIX 3HAYCHUH
KOHLIEHTPAlMN HHEPTHOW NPUMeECH. 3aMbIKaHHE CUCTEMBI YPAaBHEHUH TypOYJICHTHOTO ABHKCHHS.

8. TypOynentHoe auddysuonHoe ropeHue (ciayuaid KBa3MpPaBHOBECHBIX peakuuil). Bripaxkenue
KOHCTAHT PaBHOBECHS Yepe3 TepMOMHAMUYECKHE (PyHKINU

dusnueckoe IPEACTAaBICHUE O KBa3UPaBHOBECHOM IIpoTekaHuM peakuuu. OmpeneseHue
PaBHOBECHOIO COCTaBa CMECH. BbIpakeHHE SHTAJIBIIUM CMECH uepe3 KOHUEHTPALUI0 HHEPTHOM
npumecu. Ilpumenenne wmeroma (YHKIMHM IUIOTHOCTH BEPOSTHOCTH. BpIpaskeHne KOHCTAaHT
paBHOBecCHs Yepe3 TepMOANHAMUYECKHUE (QYHKLINH.

9. HpO6J'I€MBI YHUCJICHHOTO MOJACINPOBAHUSA TCUCHHUI C HCPAaBHOBCCHLIM I'OPCHUCM

Mopnenbaas cuctema peakuuid. JKecTkocTh  cuctembl  audepeHUMaNbHBIX  ypaBHEHHI.
HeB0o3MOXXHOCTE yCTpaHEHHs HECYLIECTBEHHBIX OBICTPONPOTEKAIOIINX IPOIECCOB. YCTOWYMBOCTH
SIBHOM M HESBHOM aNIpOKCHMAallMil MCTOYHHMKOBBIX wWieHOB. [locTpoeHne abCcoMOTHO yCTOWYMBON
anMnpoKCUMAIHH.

Cemecrtp: 2 (Becennuit)

10. Teopust KBa3MOJHOMEPHBIX TEYEHUH C TOABOIOM Tera. TeruioBoe 3anupanue. [IpubmmkeHHbIR
pacder TeueHus B KaHajax MEepeMEHHOM IUIOIaIn

BrIBOnl ypaBHEHUI KBa3MOJHOMEPHOIO TEYEHUS U3 YCIIOBUS COXPAHEHUS IMOTOKOB MACChl, UMITYJIbCA
U 3Hepruu. BelpakeHue ckopocTel M3MEHEHMs IapaMEeTpOB 4epe3 CKOPOCTh U3MEHEHUS IUIOIIAIU
KaHaja, CKOPOCTb TeIUIOBbIAeNeHUs U Bsizkue norepu. Corwio JlaBamst W ero TemioBOM aHaJoL
TeroBoe 3anupanvie. [IpuOInMKeHHBIN pacyeT TEUEHUs B KaHajax MepeMeHHOW ruromanu. Maes
MyJIBCUPYIOLIETO TETOHAMOHHOTO ABUTATEIS.

11. TCOpI/ISI 9K30TCPMHUYCCKUX CKAYKOB. MecTh PECKUMOB paCpoOCTpaHCHU BOJIH TOPCHUA

Teopusi 3K30TEpMUYECKHX CKadkoB MuxenbcoHa. [lpsmas Panes-Muxenbcona, ee Qusnueckuit
cmbicn. Kpuas [roronmo, ee (¢usmdeckuit cmbicn. TeopeMbl © CBOHCTBaxX MpsIMOM
Pones-Muxenscona u kpuBoil [roronmo. IllecTs pexXMMOB pacHpOCTpaHEHHs] BOJIH TOPEHUS,
OTINYAIOIIMECs 3HAaYeHUEM uucia Maxa MCXOOHBIX BEIIECTB M IIPOLYKTOB CTOPAaHUS B CUCTEME
ITOKOS BOJIHBL.

12. ITorepu B BOIHAX TOPEHHS

W3menenne sHTpomwM BAONAh KpuBOM [toroHno. CBsi3b MEXIy POCTOM JHTPONHH W TOTEPSIMH
IIOJIHOTO JaBjieHus. VI3MeHeHne MMONHOro JaBJIEeHUs BI0JIb KPUBOM 1 TOrOHHMO.

13. CropocTh pacrpocTpaHeHus BOJIHbI ropeHus. KonnmuecTBeHHbIe OIEHKH ISl BOJTH TOPEHUS



CKOpOCTb pacnpOCTpaHEHHsI BOJHBI TOPEHUS OTHOCHUTENLHO HMCXOJIHOTO ra3a, Kak (YHKIUS OT
repenaa CKOPOCTH B BOJIHE B TPOU3BONBHOW cUCTeMe oTcueTa. OmnpenelieHue THIAa BOJHBI I10
nepernaay CKOpoCTH B BoyiHe. KonmuvecTBeHHBIE OLIEHKH JIJIsl BOJH CHIIBHOW JIETOHAIINH, JIETOHAINH
Uenmena-Kyre u cnaboit neduarparuu.

14. Crenenn OMMPCACIICHHOCTU TCUCHUS B SK30TCPMUYCCKOM CKAYKE JIA pA3HbIX TUIIOB BOJIH TOPCHU

OTtBeTbl Ha BOMpOCHL: 1) Kakoil M3 HECKOJNBKHX BO3MOXHBIX PEXKHMOB TOpEHHUs peanu3yercs? 2)
KakMe IapaMeTpbl BOJIHBI TOPEHUS MOXKHO 3a/aBaTb IIPOU3BOJIBHO, a Kakue Her? BuusHue
MPEeIBICTOPUM Ha paccMaTpuBaeMoe TedeHue. Metox xapakrepucTuk. CTemneHb OIpeesieHHOCTH
TEUYEHUS] B 3K30TEPMUYECKOM CKAdKe AJIsl pa3sHbIX THUIIOB BOJIH ropeHus. Bo3aMoxHOCTh 3a1aBarb
pa3MyHbIe MapaMeTpsl A0 U 1ociie GpoHTa BOIHBI TOPEHUSL.

15. MexaHu3mel pacupoCTPpaHCHUS BOJIH F'OPCHUA PA3HbIX TUIIOB

Heo0xoaMMoCTh BOJHBI TOBBIIICHHS TEMIIEPATYPbl B CTPYKType BOJHBI ropeHHs. HeBs3kuii
MEXaHH3M OCYIIECTBJICHHS BOJHBI TOPEHUSI — CKAYOK YIUIOTHeHHs. CTPYKTypa CHIIBHOM JAETOHAILMH
no 3enpnoBudy, Helimany u [lepunry. PacnpocrpaneHue BomHBI craboii aeduarpanuu 3a cyer
TETUIONPOBOAHOCTH. Peanmzanus ciabol jeToHaMM M cinabod aedrarpandu C MOMOIIBIO Jyda
nasepa.

16. OI[HOMCpHBIe HCECTAIMOHAPHBIC aBTOMOACIILHBIC TCUCHHA C BOJIHAMU I'OPCHUS PA3HBIX THUIIOB

Teuenune B TpyOKe ¢ ABIXKyIIUMCS mopiIHeM. Perienus ¢ cunpHON AeToHanuei, cinaboi neToHanuen
u crnaboit pedrnarpanueit. Ocobast pons aeronanun Yenmena-Kyre. YeinoBue, Mpu KOTOPOM CKauOK
VIUIOTHEHUsS] HaroHseT cialyio JeToHauuio. MTepanuoHHas mpoueaypa sl OIpeaesICHUs
nmapaMeTpoB B ciaboill Jeduarpaiuu, Nepea KOTOpOW OEXHUT CKavoK YIUIOTHEHWS WIIM BOIHA
paspeKeHus.

17. I[BYMepHLIe HCCTAlMOHAPHBIC aBTOMOACIILHBIC TCUHCHNA C HAKIIOHHBIMU BOJIHAMU ACTOHALIUU

Cucrtema ypaBHEHUH [UIs aBTOMOZEIBHOIO PELIEHUS C HAKJIOHHOM BOJIHOM JeToHauuu. Onpenenenue
yIa HakJIOHAa BOJHBL. JleToHanuoHHas noisApa. HeycTOMYMBOCTh CHIIBHBIX pEHIEHHH. YcIoBUE
00pa30BaHMsl CTAIMOHAPHOTO PEIICHHS C OTONIE/IICH JeTOHAITMOHHOW BOTHOH.

18. BausiHue KOHEUYHOM CKOPOCTH PEeaKIny Ha CTPYKTYPY TeUEHUs C HAKJIOHHOM BOJIHON JeTOHAIMN

I'ncrepesnc aBTOMOIEIBHOTO PELICHUSI ¢ HAKIIOHHOW BOJIHOW JIETOHALMK MPU HYJIEBOM YIVIe KJIMHA.
“A-CTpyKTypa” HAKIIOHHOW JETOHAIIMOHHON BOJIHBI, ee (u3nueckoe oObsicHeHUe. HeBO3MOXKHOCTD
THCTEepe3Uca MPU y4eTe KOHEUHON CKOPOCTH PEaKLuii.

19. YcTOMUYMBOCTh TEUEHHUSI B IETOHALIMOHHOM BOJIHE. TOHKAs CTPYKTypa AETOHALMOHHBIX BOJH

HeycroitunBocts  omHOMEpHOW  CTpykTyphl  3enbaoBuua-Heiimana-/lepunra.  Kpurepuuit
ycroitunBocTy lllenkuna. BO3MOXHOCTh yCTOMYHUBOIO CYLIECTBOBAHMS ACTOHALMM B MHOIOMEPHOM
teueHun. OneHKa pa3Mepa sUeeK B TOHKOW CTPYKType JIETOHALMOHHON BoONHBL CrnnHOBas
JICTOHAIIMS, YCIIOBUS €€ 00pa30BaHUs.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS! MYJbTUMEANAIPOCKTOPOM U DKPAHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. Teopernueckas usuka [Tekcr] : B 10 T. T. 9, U. 2 : Craructuueckas ¢pusmuka. Teopus
KOHJICHCUPOBaHHOTO COCTOSTHUS : yue0. mocoowue aist By3oB / JI. JI. Jlangay, E. M. JIuduwn .— M. :
®uzmatiut, 2000-2005 .— 496 c.

JomonanTtenyHas ureparypa
1. ®usuka ropenus razos [Tekct]/E. C. llletunkos, -M., Hayka, 1965
2. I'azomqunamuka ropenus [Tekcr]/U. H. 3sepes, H. H. CmupsoB, -M., U3n-so MI'Y, 1987

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kypnans! o ruaponuHamuke ( Mexanuka sxuakoct u raza, JournalofFluidMechanics,
JournalofSoundandVibration), noctynHslie uepes Internet, yuebnbie mocodust 1 cOOPHUKH 3a1ad,
pa3paboTaHHbIe AJIst JAHHOTO Kypca.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, u3yvaronmid qucuuruiney "['asoquHamuka ropeHus, JOIKEH ¢ OJHON CTOPOHBI, OBIIAJIEThH
OOIIMM MOHATUHHBIM aNIapaToM, a ¢ JPYroil CTOPOHBI, TOJKEH HAyYUThCsl IPUMEHSATh TEOPETUUECKIE
3HAHHA Ha MPAKTHKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpems s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX JUISI CAMOCTOATEIHFHOTO — M3YYCHHUS,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy B dK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENLHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUYaJIbHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbcsi 3a KOHCYJIBTAlUsAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa adpoU3KKH U JIeTaTeIbHBIX alllapaToB

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: B.B. Brnacenko, kana. (u3.-MaT. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «raSOILI/IHaMI/IKa TOpCHU» o6yqalomm‘/ics{ JOJIKCH:

3HAThb:

- OCHOBHBIC OHSTHUSI XUMHYECKON KHHETUKH;

- BIUSHHAE DPA3IHYHBIX J(PQPEKTOB (CTEXMOMETPHS CMECH, pacXol MacChl 4epe3 30HY pEeaKIH,
nuddysus Temna, TuQy3us Macchl, TypOyJIEHTHOCTh) Ha TIPOTEKaHUE TOPCHUS;

- BIIMSIHUE TEIUIOBBIJICIICHNS HA U3MEHCHHE TTapaMETPOB TCUCHUS;

- OCHOBHBIE THITBI BOJIH TOPEHUS U HX (DM3HYECKUE CBOMCTBA;

- crienu(pUYECKIe YUCICHHBIC TIPOOJIEMbl, BOSHUKAIOIINE TIPU YHCICHHOM MOJACIHPOBAHHU TECUCHHH C
HEPaBHOBECHBIMU XMMHUYECKUMH PEAKIMIMH.

yMeThb:




- OLICHUTb TEMIIEPATYPY B PEAKTOpE WM B KAMEPE CrOpaHMUs;
- ONpeACTUTD MOJHOTY CTOPaHUs TOIUIMBHOM cMecH;
- OLIEHUTh CKOPOCTh PAcIpOCTPAHEHUS U TONIINHY (POHTA BOJIHBI TOPECHUS;
- paccuuThIBaTh GOpPMY IJIAMEHH Ta30BOi ropenku u popmy dakena qudpy3noHHOTO MIIaMEHU;
- paccUMThIBATh CTPYKTYPY aBTOMOAEIbHBIX PELLICHUN ¢ BOJTHAMU TOPEHMUS.
BJIaJeTh:

- METOJJaMH1 PUOIMKEHHOTO PELICHUS] CUCTEMBbl YPaBHEHHH XUMHYECKOW KHHETHKHY;

- METOJ/IOM BBE/ICHHsI KOHLICHTPAIIMU HHEPTHOI IPUMECH;

- METOJIOM (PyHKIIMH IUIOTHOCTH BEPOSITHOCTH;

- HEKOTOPBIMU METOJIAMH TIOCTPOCHHUST 00OOIICHHBIX pEIIeHUH TuddepeHNanbHbIX YPaBHEHUI;

- HEKOTOPBIMH METO/IaMH aHaJln3a YCTOMYMBOCTH W (U3MYHOCTH YHCICHHOW ampoOKCHMAIUU
MCTOYHHKOBBIX YJICHOB;

- HEKOTOPBIMH METOJIaMH TIOCTPOCHUS aBTOMOJICIIBHBIX PELICHUIA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. OOBsICHUTD 3aBUCUMOCTH CKOPOCTH (POHTA IUIAMEHH, PAaCIpOCTPAHSAIOIETOCS 3a CUeT
TEIUIOIPOBOAHOCTH, OT Pa3JUYHbIX IApaMETPOB [IOTOKA

2. OOBACHHUTH 3aBUCHMOCTh TOJNIIMHBI (DPOHTA MJIaMEHH, pPACIHpPOCTPAHSAIOUIETOCS 3a CUeT
TEIJIONPOBOAHOCTH, OT PA3NMYHBIX TaPAMETPOB MOTOKA

3. Haiitu TEeMIICpATypy U COCTAB ras3a 3a (prHTOM IIaMCHHU, PACHPOCTPAHAOMIEMCI 3a CYUCT
TCIUIOIIPOBOAHOCTHU

4. HaiiTu yron npu OCHOBaHWU KOHYCOBHIHOTO IJIaMEHU B Topenke byHzeHa

5. Uro Takoe mepBoe umcno Jlamkenepa? Ilpm Kakux 3HAYEHHSAX 3TOTO YHCHIA IJIaMs SBISETCS
T Py3nOHHBIM?

6. Haiitn pacnonoxenue QpoHTa JaMHHAPHOTO AH(D(Y3MOHHOTO IUIAMEHH OTHOCHUTEIBHO TPAHUIL
TypOyJICHTHOU CTPYH

7. Haiitu 3HaueHWe KOHIIGHTPAIMM WHEPTHON mpuMecH Ha (POHTE IMIAMEHH MpPH OCCKOHEYHOH
CKOpPOCTH pEaKIHH

8. BriBecTn TOIIPpaBKy K Cpe,[[HefI CKOpPOCTH pCaKIuu METOAOM MOMCHTOB
9. OOBSICHHUTH (I)I/I3I/ILICCKI/IG OPpCAIIOJIOKCHUS, JICKAIIUC B OCHOBC MOACIIN MUKPOJIAMUHAPHBIX IJIAMCH

10. Kak onpeaenuts (QYHKUIUIO IUIOTHOCTH BEPOSTHOCTH pealM3alluid pa3iuyHbIX 3HAYCHHUN
KOHLIEHTpallui UHEPTHOU npumecu?

11. Hanmucarh ypaBHEHHUS, ONIPEAETSAIONINE PABHOBECHBIN cocTaB ra3a. OT KakuxX MapaMmMeTpoB 3aBUCUT
PaBHOBECHBIH cocTaB?

12. BBIpaSI/ITL OHTAJIBIIAIO0 CMECHU YCPEC3 KOHICHTPALIUTO PIHGpTHOfI npuMecu

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[TpumMepHbIe BOPOCH K AU QepeHIIMPOBAHHOMY 3a4ETy:

1) IomyuuTs CBA3b MEXKIY MapIHAIbHBIM IaBIEHHUEM U MOJBHOMN J0Je
2) Brlpa3uTh MOJIEKYJISIPHBINA BEC CMECH YEPE3 MAaCCOBbIE U MOJIbHBIE JJOJIU

3) Uro BXOOUT B TNPEIIKCIIOHEHIIMAIBHBIM MHOXHUTENb 3aKOHa AppeHuyca B cClydae
MOHOMOJIEKYJISIPHOM, OMMOJIEKYJISIPHON U TPUMOJIEKYJISIPHOH peakiuu?

4) Hackombko A0JDKHA UBMCHUTHLCA TCMIICpaTypa, YTOOBI CKOPOCTb pCAKIIMU BBIPOCJIa B pa3?
5) HOJ'IyLII/ITI: YCJIIOBHA Pa3BUTHUSA TNIAMCHU U3 TOPAYUCIO Oo4ara

6) KrnaccupuuupoBars peakuuu B Moaean MoOpeTTH TOpPEeHHs BOIOPOAA B BO3AYXE MO CTAIHIM
pa3BUTHS LEMTHOTO Iporecca

7) Moxer nu pagukan ObITh 3apsHKEHHON YacTuleii?HezapsikeHHol yacTurei?

8) Hamucare Qopmyny mis TermoBoro 3ddexra peakiuu TOpPEHHsS BOIOpOJa B BO3AYyXE MPH
MIOCTOSTHHOM JaBJICHUH

IIpumepHBIE BONIPOCHI K SK3aMEHY:



1. BeiBectu Qopmyny Ui 3aBUCHMOCTH TeIIOBOro 3ddexra peaknuyu B 3aMKHYTOM IOCTOSIHHOM
o0beMe oT ko3 (huImeHTa N30BITKA OKACTUTEIS

2. Haiitu pacnonoxxenue ¢poHTa JaMUHAPHOTO MH(P(Y3HOHHOTO IUIAMEHH OTHOCHUTEIBHO TPaHHUI
TypOyJICHTHOU CTPYH

3. Haiitu 3HaueHWe KOHIIGHTPAIlMM WHEPTHON mpuMecH Ha (POHTE IMJIAMEHH MpPH OCCKOHEYHOH
CKOPOCTH pEaKIHU

4. BobIBecTH MONPaBKy K CPEIHEH CKOPOCTH PEaKIMi METOAOM MOMEHTOB

5. O0OBsACHUTH (PU3HYECCKHE TPEIOIOKECHNUS, JICKAIIIE B OCHOBE MOJICIIM MUKPOJIAMHUHAPHBIX IJIaAMEH
6. Ilpu kakom ropeHue O6onee F3PPEeKTUBHO: MPH  WIK TIpU 7

7. Ilpoananmu3upoBaTh YCTOHYMBOCTH PA3IMYHBIX CTAMOHAPHBIX PEHICHUH CHCTEMBI YpaBHEHUMH
U/1eaTbHOTO TOMOT€HHOTO PEeaKkTopa

8. Cps3arh pacxoll BO3ayXa 4epe3 30HY TOPEHHUsS 3a CTa0MIN3aTOpOM ropeHHs ¢ koddduumeHToM
CONPOTHUBIICHHS CTA0MIN3aTOPa

buner 1

Kak o0OBsACHMTB, YTO KOHCTAaHTa pPABHOBECHS XHUMHUYECKOM pEaKIHMU BBIPAXKAETCS uepes
TepMoIMHAMHUYeCKue (YHKIMHM pPEareHTOB M HE 3aBUCHUT OT MapaMeTpoB MpPsIMOH M OOpaTHOM
CKOpocCTel peakuun?

buner 2

BriBecTr yClOBUSL YCTOMYMBOCTH SIBHOM M HESBHOW AaNIPOKCHUMALMN CKAJIAPHOIO MOJAEIBHOIO
YpaBHEHMS C TMHEHHBIM HCTOYHUKOBBIM YJIEHOM

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpamMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 0Gamios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOopouro 6 0aIoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD NOJTYUYCHHbBIC 3HAHNA Ha IMPAKTUKE, HO JOIYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ymoOBIETBOPUTENbHO 3 Oajia - BBICTABISAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWW, AOMycKaroulemMy omHuOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BAaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS ajbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OreHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJIETBOPUTENHHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHU, HABHIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems nipoenenus iudGepeHIIMPOBaHHOTO 3a4eTa U IK3aMeHa 00yJaronuecs MOTYT MOJIb30BaThCsI
NporpaMMON JUCUMIUIMHBI, a TaKXE CHOPaBOYHOM JIMUTEPaTypoOH, BBIYUCIUTEIBHON TEXHUKOMU,
KOHCIICKTaMH JICKITHIA.

JuddepeHmpoBaHHBIA 3a4eT MOXKET MPOBOJUTHCA 10 HMTOTaM TEKYIIEH YCIEBAEMOCTH W CIaqH
3aJIaHuH, WA TyTeM OpTraHU3alliy CIEIUAIBHOTO OIIPOCa, MMPOBOANMOTO B YCTHOH (opMe.



