03.04.01 NMpuknagHble matemaTuka U pusmKa
OuHasa dpopma obyuenunn,2017 roga Habopa

AHHOTaUuK pabounx Nporpamm AUCLUNANH

BoeHHaA noArotoska

Llenb gucunnanHol:
MonyyeHne HeObXoAMMbIX 3HAHUI, YMEHWI, HABbIKOB B BOEHHOM 06/1aCTN B COOTBETCTBUM C
M36paHHON BOEHHO-YYETHOW cneumanbHOCTbio "MaTtemaTMyeckoe, NporpammHoe u MHGopmauMoHHoe

obecneyeHne GYHKLMOHNMPOBAHUA aBTOMATU3NPOBAHHbIX cucTem".

3a4auv ANCUMNAUHDI:

1. MpoxokaeHue cTygeHTamm ancumnantHbl "ObuecTBeHHO-rocyaapcTBeHHasa noarotoska'.
2. MpoxoxaeHue cTyaeHTamn gucumnniamHbl "BoeHHoO-cneunanbHas nogarotoska'".

3. MpoxoxaeHne CTyaeHTaMn AnucumnanHbl "Taktuka BBC".

4. MNpoxoxaeHue cTyaeHTaMmn gucumnamHbl "O6Lan TakT1Ka'".

5. MNpoxoxaeHue ctygeHTamn aucumnauHbl "ObLieBoeHHas noarotoska'.

6. MpoxoxKaeHne CTyaeHTaMn ANCUMNNMHBI "TakTUKO-CcneyumanbHan noarotoeka'.

7. JonycK K caaye v caada NPoOMeXKYTOUYHOM aTTecTaumm, NpeayCcMOTPEeHHOM y4ebHbIM NaaHoM.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatowmecs AONXKHbI

3HaTb:

no aucumnnamHe "BoeHHo-cneunanbHaa NoarotToska':

1. npuHUMNbI NOCTPOEHMSA, GYHKLMOHNPOBAHUA U NPAKTUYECKOM peannsaumm OCHOBHbIX aIFOPUTMOB
ACY BBC;

2. Bzaumogeiicteme anroputmoB KCA obbeanHeHns BBC u MNBO, ACY coeamHeHns BKO B npouecce
60eBo paboTbl, OpraHM3aLUnmM U HeceHMA BOeBOro AeXypCcTBa;

3. 0ocobeHHOCTUN NOCTPOEHMNS aIfTOPUTMOB YyNpaBaeHns Yactamu (noapasaeneHunamm) 3PB, VA, PIE;
4. ocHoBbl noctpoeHuns KCA KM u wtaba o6beanHeHus BBC n NBO, ACY coeanHeHnus BKO;

5. Ha3HayeHue, cocTaB, TEXHUYECKME XapPaKTEPUCTUKMN, yCTpOﬁCTBO M NpuHUUNbI CI)YHKLI,VIOHMpOBaHVIFI



OCHOBHbIX KOMMNNEKCOB TexHnYeckmx cpeacts KCA;

6. B3aumopaencrTeme pyHKLMOHaAbHbIX ycTpoiicTs KCA.

no aucumnamHe "O6LWECTBEHHO-TOCYA4apPCTBEHHAs NOArOTOBKa"

1. UcTopuio cnaBHbIX Noben POCCMNCKOro BOMHCTBA M PYCCKOTO OPYHKUS;

2. NOPAAOK OpPraHU3aLmMmn N NpoBeaeHNs MePONPUATUIA MOPANbHO-NCUXOA0TMYeckoro obecrneveHms B
nogpasgeneHuu;

3. OCHOBHbIle 3Tanbl pa3suTma BC PO;

4. uenu v 3a4a4m BocnuTaTeibHOM paboTbl B NoApasaeeHunm;

5. NopsaaoK opraHnsauum 1 NpoBeaeHns MeponpuaTUiA BocnuTaTeibHOM paboTbl B NoApasaeneHnu;
6. METOANKY MHANBUAYANbHO-BOCNUTATENbHOM PaboTbl C BOEHHOC/YKALLMMM, NPOXOAALLMMU BOEHHYHO
CNyK06Y No NPU3bIBY U NO KOHTPAKTY.

no aucumnnmHe "TakTnka BBC":

1. ocHoBbl 6oeBoro npumeHeHna Cun 1 cpeacTs BO3AYyLLHO-KOCMUYECKOTO HanageHUA BOOPYKEHHbIX
Cwun 6noka HATO;

2. NOpPAAOK U METOAMKY OLEHKM BO34YLIHOIO NPOTUBHUKA;

3. opraHu3aumio, BOOpyKeHue Yyactei u nogpasgeneruin NBO BBC;

4. 60eBble BO3MOXKHOCTM YacTeit u nogpasaeneHuii NBO BBC;

5. opraHusaumio maHeBpa noapasgenenuit NMNBO BBC;

6. OCHOBbI NOAFOTOBKW YacTen 1 nogpasaenernnin NBO BBC K 6oeBomy NpUMEHEHMIO;

7. OCHOBbI NN1AaHNPOBAHUA HOEBOro NPMMEHEHMS, CYLLLHOCTb U COoAepKaHMe 3abnaroBpemMeHHOM 1
HenocpeACcTBEHHOW NOArOTOBKM K 6oeBoMy NpMMeEHEeHUI0 YacTel 1 nogpasaenenuii NBO BBC;

8. npaBuna pa3paboTkmn n obopmneHuns 60eBbIX JOKYMEHTOB;

9. opraHusauuio 6boesoro aexypcrea 8 MNBO BBC;

10. ocHOBHbIe 3Tanbl U cnocobbl BeaeHUA 6oeBbix aelictenii B MBO BBC.

no ancumnanue "O6uWan TakTUKa":

1. OpraHN3aLMOHHO-LITATHYIO CTPYKTYPY OBOLLEBOMCKOBbIX NOAPA3AE/EHUN;

2. CYyWHOCTb, BUAbI, XapaKTepHble YepTbl U MPUHLMMNbI BEAEHUA COBPEMEHHOMO 06 eBONCKoBOro 60s;
3. ocHOBbI 60€BOro NPMMEHEHNA MOTOCTPE/TKOBbIX NoApasaeneHuit CyxonyTHbIX BOUCK, UX boeBble
BO3MOHOCTY;

4. opraHM3aumIo CUCTEMbI OTHA, HAabOAEHMA, YNPaBAEHUS U B3aUMOLENCTBUS;

5. OCHOBbI OFHEBOr0O NOpPaXKeHMUA NPOTMBHUKA B 06LLEBONCKOBOM 6010;

6. OpraHn3auunio HenocpeacTBeHHOro NPUKPbLITUA U Ha3eMHOM 060p0HbI nosnunn noapasgeneHna n



06beKTOoB;

7. nocneaoBaTeIbHOCTb M coAepskaHue paboTbl KOMaHAMpPa B3BOAa (0TAeNeHUs) No opraHu3aLmm
obueBolickoBoro 60s, NnepeaBUXKEHUA 1M ynpaBaeHus nogpasgeneHnem B 6010 U Ha maplue;

8. OCHOBbI YNpaB/ieHMA U BCECTOPOHHEro obecneyeHus 6os;

9. NOpAAOK OLUEHKN 06CTaHOBKMN M MPOrHO3 ee U3MeHeHWn! B xoae 60eBbIX 4eUCTBUIA;

10. ocHOBHble NpMembl U cnocobbl BbINONHEHWA 33434 MHXKEHEPHOro obecneyeHus;

11. HaszHauyeHue, KNacCUUKaLMIO NHKEHEPHbIX BOENPUNACOB, UHKEHEPHbIX 3arparkaeHnin n nx
XapaKTepPUCTUKY;

12. Ha3HayeHue, YCTPOMCTBO M NOPAAOK NPUMEHEHUNA CPeaCTB MAaCKMPOBKMU MPOMbILLIEHHOTO
N3roTOB/IEHUA N NOAPYYHbIX CPEACTB;

13. nocnenoBaTenbHOCTb U CPOKN GOPTUDMKALMOHHOTO 060pya0BaHNA NO3ULUM B3BOAA (OTAENEHUS);
14. o6wme cBeAeHMA O ALEPHOM, XMMMYECKOM, BUONOTMYECKOM U 3aXKUTAaTENIbHOM OPYXKWUK, CPeaCTBaAX
YmeTb:

no AucumnanHe "BoeHHo-cneuynanbHaa NoarotToBka':

1. TEXHNYECKMN FPAaMOTHO 3KCMYaTUPOBATb MaTemMaTUYecKoe obecrnevyeHme BbIYUCANTENIBHOMO
KOMMNJIeKca B Pa3IMYHbIX cTeneHax 60eBoi roToBHOCTM M obecneymBaTtb 60eByto paboTy B yCNOBUAX
aKTMBHOrO BO3AENCTBMA NPOTUBHUKA;

2. CaMOoCTOATe/IbHO Pa3bupaTbca B ONUCAHMAX U MHCTPYKLMAX Ha MaTemaTuyeckoe obecneyeHume
HoBbIX ACY BBC;

3. MeToanYecKM NPaBUAbHO M FPAMOTHO NPOBOAMUTL 3aHATUA C IMYHBIM COCTAaBOM MO MOCTPOEHUIO U
3KcnyaTauMm matematmyeckoro obecnedvenus ACY BBC.

no aucumnamHe "Ob6LWECTBEHHO-TOCYAAaPCTBEHHAs NOArOTOBKA'

1. ueneHanpaBAE€HHO MUCMNO/1b30BaTb GOPMbI U METOAbI BOCNINTATENbHOM PaboTbl C Pa3/IMYHbIMU
KaTeropusmm BOEHHOC/YKaLLMX;

2. NPUMEHSATb METOAbl U3Y4EeHUA TMYHOCTM BOEHHOCYXKALLEro, COLManbHO-NCUXON0rMYECKNUX
NpPoLEeccoB, MPOTEKAOLWMX B FPYNNax U BOMHCKUX KOJIEKTUBAX.

no aucumnanHe "TakTnka BBC":

1. npoBOAMTbL ONEPATUBHO-TAKTUUYECKME pacUeTbl 6boeBbix BO3MOXKHOCTeM YacTen (noapasaeneHui)
MNBO BBC.

no aucuunnanue "Obuan TakTUKa":

1. nepeasuraTbhca Ha none 60s;

2. 060pyﬂ,OBaTb OANHOYHbIE OKOMbI ANA CTpEI’Ib6bI M3 aBTOMATa M3 BCEX MOJIOXKEHU, YKPbITUA ONA



BOOPYKEHWNS U BOEHHOM TEXHUKY;

3. oueHnBaTb 06CTAHOBKY (YTOYHATbL AaHHble 06CTAHOBKM) U MPOTrHO3MPOBATb €€ U3MEHEHWS;

4. paspabaTbiBaTb M 0HOPMAATL KAPTOUKY OrHs B3BoAa (oTAeneHus);

5. ocywecTsnATb NOArOTOBKY U ynpaBaeHne 6oem B3Boaa (oTaeneHus);

6. N0/1b30BATLCA WTATHLIMM M TabENbHbIMU TEXHUYECKMMM CPEeACTBAMM PASMALMOHHON, XMMUYECKON
M BMONIOrMYECKOM pas3BeKM U KOHTPOIA, UHANUBUAYA/IbHOM U KONNEKTUBHOM 3aLWMTbI, CrieunaibHOM
06paboTKku;

7. OLLEeHMBATb COCTOAHME NOCTPaALAABLUErO M OKA3bIBaTb NEPBYH0 MEANLMHCKYIO MOMOLLb NPK
pa3NIMYHbIX BUAAX NOPAXKEHMA IMYHOTO COCTaBa;

8. yntatb TonorpaduUeckne KapTbl U BbINOAHATb M3MEPEHUSA MO HUM;

9. onpeaenaTb No KapTe KoopauHaThl Lenelt, 6oeBbix NOPAAKOB BOMCK M OCYLLECTBAATL Le/ieyKa3aHue;
10. BecTv pabouyto KapTy, FOTOBUTb MCXOAHbIE AaHHble A1A ABUMKEHMA MO a3MMyTam B newem
nopsake;

11. opraHM30BbIBATb M NPOBOAUTL 3aHATUA MO TaKTUYECKOM NOArOTOBKE.

no aucumnsnHe "TakTUKO-cneymanbHaa NoaroToBKa':

1. BbINONHATb GYHKLMOHAbHble 06A3aHHOCTUN AEKYPHOIO MHKEHepa B cocTaBe H0EBOro pacyeTa;
2. rotoBuTb annapatypy KCA K 6oeBomMy NpMMeHEHUIO U ynpaBaaTb 60eBbiM pacyeTom LeHTpa ACY B
xoae BeaeHun 6oeBoit paboTbl;

3. NpoBOAUTbL NPOBEPKY NapameTpoB, onpegensatowmx 6oesyto rotoBHocTb ACY (KCA);

4. oueHMBaTb TeEXHUYEcKoe cocToAaHue annapaTtypbl KCA 1 ee roToBHOCTb K 60€BOMY NPUMEHEHMNIO;
5. BbINOJIHATb HOPMaTMBbI 60eBOM PaboThbl.

no aucumnamHe "O6LeBoeHHaA NOAroTOBKA":

1. BbINO/IHATb M NPABUILHO NPUMEHSATb NOJIOXKEHMA 0BLLEBONHCKMX YCTaBOB BoopyKeHHbIx Cun
Poccuiickoin Pepepaunmn B noBcegHEBHOM AEATENBHOCTH;

2. BbINOJIHATb 06A3aHHOCTU KOMaHAMPA M BOEHHOCAYXKaLEero nepes nocTpoeHMeM 1 B CTPOIO;

3. NPaBW/IbHO BbINOJIHATL CTPOEBbIE NPUEMbBI C OPYKMEM U Be3 OpyKUs;

4. ocylecTBNATb pa3bopKy U cOOpKy aBTOMATa, NUCTO/1IeTa U NOATOTOBKY K 60€BOMY NPUMEHEHMIO
PYYHbIX FpaHaT;

5. onpeaensaTb No KapTe KOOpAUHATLI Lene;

Bnapetb:

no aucumnamHe "BoeHHO-CNeuuanbHan NoAroToBka":

1. yctpoicteom KCA KI, annapaTHbIM 1 NporpaMmHbIM obecnedeHnem mx GpyHKLUNOHMPOBAHNS;



2. OCHOBbI 3aWMTbl UHGOPMALUM OT HECAHKLIMOHMPOBAHHOTO A0CTyNa.

no aucumnninHe "ObLWECTBEHHO-TOCYAAaPCTBEHHAA NOArOTOBKa":

1. OCHOBHbIMM NONOXKEHUAMM 3aKOHOA4ATE/IbHbIX AaKTOB rocyaapcTsa B 061acTu 3awmtbl OTeyecTsa.
no aucumnnauue "TakTnka BBC":

1. dopmamm 1 cnocobamm BegeHua 6oeBbIx AeNCTBUI YacTel 1 nogpasaeneHnin NMBO BBC, mx
BNsiHMEM Ha paboTty ACY B uenom, paboty KCA nunu, 60eBoro pacuéra.

no aucuunamue "Obuian TakTUKa":

1. opraHM3aumein coBpemMeHHOro obLLEeBOMCKOBOro 60A B3BOAa CaMOCTOSTENIbHO U/IN B COCTaBE POTbl.
2. NPUHATUEM PELLEHUNSA C COCTaBieHMem 60eBOoro NpMKasa, HaBblkaMKn AOKNAAA NPeaNoXKeHN M
KOMaHAaupy.

no aucumnamHe "TakTUKO-CneumanbHaa NoAroToBKa":

1. meTogamu ycTpaHeHus cboeB 1 3aZepKek B paboTe nporpammHbIX U annapaTtHbix cpeacts KCA
ACY.

no aucumnnamue "ObLleBoeHHasA NOAroToBKa":

1. WTaTHBIM OPYXKUEM, HAXOAALLMMCA HA BOOPYXKEHUM BoopyKEHHbIX cun PO,

K cogepKaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3aesibl Kypca:

e BoeHHO-cneumanbHasa NOAroTOBKa
e Ob6ulas TaKTUKa

e TakTnka BoeHHO-BO3AYLWIHbIX CUA
e BoeHHO-cneumanbHasa NOAroTOBKA
e 0O6wan TakTMKa

e TaKTUKO-cneumanbHasA NOArOTOBKA
e Ob6wWeBOEHHasA NOArOTOBKA

OcHoBHas nuTepaTypa:

1. CTpoeBoi1 yCTaB BOOPYKEHHbIX cna PP,

2. B.B. Anakunpgae, P.I. [lykos «CtpoeBaa nogrotosKka» og pen. Nl'eHepan-noakosHUKa B.A.
MepumcKoro (YuebHoe nocobue).M.: BoeHnspaar, 1988. 336 c.

3. MeToauKa cTpoeBoi nogrotosku. (YuebHoe nocobue). M.: BoeHnsaar, 1988. 358 c.

4. PykoBoacTtBo no 5,45-mm asTomaty KanawHukosa AK-74. M.: BoeHunsaar, 1986. 158 c.

5. HactaBneHwue no cTpesnkosomy aeny 9-mm nucronet Makaposa (MMM). M.: BoeHunspar, 94 c.



6. HactaBneHue no ctpenkosomy aeny PyyHble rpaHatbl. M.: BoeHnsgat, 1981. 64 c.

7. HactaBneHue no ctpenkosomy aeny. OCHOBbI CTPesibObl U3 CTPE/IKOBOro OpYKus. M3a. BTopoe,
ucnp. n gon. M.: Boenunsgar, 1970. 176 c.

8. Kypc cTpenbb 13 cTpenkoBoro opy*us, 60eBbix MawnH 1 TaHkoB CyxonyTHbIX Bonck (KC CO, EM

n T CB-84). M.: BoeHunspaar. 1989, 304 c.

9. BoeHHasa Tonorpadua» / YuebHoe nocobue. Nog obu. Pea. A.C. Hukonaesa, M.: BoeHusaar. 1986.
280 c. nn.

10. «Tonorpaduyeckan noarotoska komaHampa» / YuebHoe nocobue. M.: BoeHnsgart. 1989.

11. MonoctoB l0./N. PaboTa KomaHaMpa no KapTe U Ha MeCTHOCTU. YuyebHoe nocobue.

ConHe4yHoropck, TMnorpadua kypcos «Bbictpen», 1996.

BbluncantenbHblie meToAbl B MEXaHUKe

Llenb gucunnanHol:

- 3HAKOMCTBO CTYZEHTOB C YNC/IEHHbIMW METOAAMM, LUMPOKO NPUMEHAEMbBIMU B MEXAHUKE HKULKOCTU U
rasa, a TakXKe B MexaHuKe TBEPAOro ynpyroro Tena, obyvyeHne nx aaroputmam, KOTopble MOTyT HbITb
NCNo/Ib30BaHbl A1a peweHna 60bloro pasHoobpasusa GyHAaMEHTaNbHbIX M NPUKAALHbIX 33434

aspornapoMexaHMKM 1 NPOYHOCTM KOHCTPYKLMIN NeTaTe/ibHbIX anmnapaTos.

3agaum ANCUMNANHDI:
- 3T meToAbl obecneumnBatoT Hambonee 3dpPeKTMBHbLIN Ha COBPEMEHHOM 3Tane NyTb NOyYeHUs

pe3ynbTaToB 33434, ONUCbIBaeMbIX AMbdepeHLMaNbHbIMU YPaBHEHUAMM.

B pe3synbTaTe 0CBOEHMA AUCLUNANHDI o6yqa|ouj,mecn AONTXKHbI

3HaTb!

d)YH,EI,aMEHTaJ'IbeIe NOHATUA, 3aKOHbI, TEOPUU KNacCcMYecKom n COBpEMEHHOD’I d)VIBMKVI;
NopAAKN YHACNEHHbIX BEZIMYUNH, XapaKTepHble ANA pa3/InvYHbIX pa3aesioB ¢M3MKM;

coBpeMeHHble I'IpO6J'IEMbI (I)M3VIKVI, MaTeEMATUKW,



COBpPEMEHHOE NMONoXeHUM aen B npobneme naeHTUGUKaUNN GUINYECKMX MEXAHU3MOB
LWymoobpa3oBaHUsA B TYpOYAeHTHbIX TeYEeHUAX;

pa3HOBUAHOCTU COBPEMEHHbIX CNOCOB0B 3KCNEPUMEHTAIbHOIO UCCNe0BaHMA WyMa TYPOYNEHTHbIX
TEeYEeHUM U pU3nNYEeCcKMe NPUHLMUMbI, Ha KOTOPbIX OHM OCHOBAHbI

YmeTb:

abcTparnpoBaTbhCa OT HECYLLECTBEHHOMO NPU MOAENIMPOBaHMM peasibHbIX PUINYECKUX CUTYALUIA;
No/Ib30BaTbCA CBOMMM 3HAHUAMM A5 peleHns GyHAaMEeHTabHbIX U NPUKAALAHBIX 33434 U
TEeXHONOMMYECKUX 3a4ay;

AenaTtb NpaBubHble BbiIBOAbI N3 COMNOCTaB/IEHNA Pe3y/IbTaTOB TEOPUUN U SKCNEPUMEHTAQ,
NpPou3BOAUTb YNCTIEHHbIE OLLEHKU MO NOPAAKY BEIUUYUHDI;

AenaTb KauecTBEeHHbIe BbIBOAbI NPU Nepexoae K npeaesibHbiM YCN0BUAM B U3ydaemblx npobsiemax;
BMAETb B TEXHUYECKUNX 3a4a4ax GpU3nYecKoe coaeprkaHue;

OCBaMBaTb HOBble NpegMeTHble 061aCTH, TeOPeTUYECKME NOAXOAbI U SKCNEPUMEHTa/IbHbIE METOANKY;
BbIBOAUTb OCHOBHbIE YPaBHEHMA M NOHMMATb UX GUIUYECKUIA CMbICT;

3pPEKTUBHO MCMOJIb30BaTb MHPOPMALMOHHbIE TEXHO/IOTUN U KOMIMbIOTEPHYIO TEXHUKY ANA
OOCTUXKEHNA HEOOXOAMMbIX TEOPETUYECKUX N NMPUKAAAHbIX PE3Y/bTaToB

Bnagetb:

HaBblKamuM ocBOeHMA 60/blIOro 06bema nHbopmaLuuy;

HaBbIKaMM CaMOCTOATEIbHOM paboTbl B labopatopum u UHTepHeTe;

KY/bTYPOW NMOCTaHOBKU U MOAEANPOBaHNA GpU3MYECKMX 3a4aY;

HaBblKamMM rPamoTHOM 06pPabOoTKM pPe3yNbTaToB OMbITa U COMOCTAB/IEHMA C TEOPETUYECKMMWN AaHHbIMU;
HpaKTMKOVI nccnenoBaHMA U pelleHna TeopeTUdeCKnxX U NPUKNagHbIX 3a4au,;

HaBblKaMM TEOPETUYECKOIO aHa/In3a peasibHbIX 3a4au.

K cofepaHuio gucLMnANHBI OTHOCATCA OCHOBHbIE pa3Aesbl Kypca:

e YpaBHeHUs HaBbe-CTOKca B gMBEPreHTHOM popmMe, ONUCHIBAtOLLME TEYEHMA BA3KOTO
coBepLUeHHOro rasa. [ocTaHoBKa 3a4a4uM BHELLHEero o6TeKaHMA Tea BASKMM rasom.YpaBHeHMA
HaBbe-CToKca B AMBepreHTHON Gpopme B KPUBONMHENHOW CUCTEME KOOPAUHAT

e [locTaHOBKa 33/a4M BHeLHero o6TekaHMA Ten B pamKax ypaBHeHuUn Siinepa.
XapaKTepucTmyeckue CBOICTBA ypaBHeHUI dinepa n Hasbe-CTokca. MocTaHOBKa FpaHUYHbIX
YCNOBWUI ANA ypaBHEHWI diinepa

e [locTaHOBKa 3afa4u ANA ypaBHEHWUI NorpaHMYHOro cnof MpaHaTas. XapakTepuctnyeckue
CBOMCTBA YpPaBHEHW

o [loHATME XKeCTKoM cuctembl gudpdepeHuUnanbHbIX ypaBHEHWUM



MogaenupoBaHue TypbyneHTHbIX TeYEHUI

MogaennpoBaHne XMMUYECKM HEPABHOBECHbIX MPOLLECCOB B BbIYMCAUTENBHOM a3poaAnHaMMKe
MNMocTaHOBKa 3afa4 B MexaHMKe TBepA0ro ynpyroro tena

OCHOBHble NOHATUA TEOPUMN PA3HOCTHbIX CXEM A1 0ObIKHOBEHHbIX AnddepeHLmManbHbIX
YPaBHEHWI (annpoKCcUMaLma, CXOANMOCTb, YCTOMUYMBOCTD).

Metogabl PyHre-KyTra ansa peweHua 3agaum Kown ana 06bIkHOBEHHbIX anddepeHLManbHbIX
ypaBHeHUI. MHorowarosble MeToApl peleHna 3aaa4mn Kowm ana 06bIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHWUI. YCNOBHO yCToMYMBbIE M aBCONOTHO YCTOMUYMBBIE PA3HOCTHbIE
meToAbl. ABHbIE M HeABHble PA3HOCTHbIE CXeMblI

OCHOBHbIE NOHATUA TEOPUM PA3HOCTHBIX CXEM AN KPaeBbIX 33434 0O6bIKHOBEHHbIX
anddepeHLManbHbiX YpaBHEHWUI (annpoKcMMauma, CXOAMMOCTb, YCTOMUYMBOCTb). Teopema
Nakca.

NHTErpo-MHTEPNONALMOHHbIE METOS, PELUEHMA KPaeBblX 3a4a4 ANA 06bIKHOBEHHbIX
anddepeHumanbHbIX ypaBHEHWA.

MeTozbl TUNA KOHeYHbIX anemeHToB. MeTog bybHoBa-lanepkmHa

CBOWCTBA Pa3HOCTHbIX CXeM AN MOAEbHOTO ypaBHeHUsA: Bluxx+Aux=0. CeTouHoe yncno
PeHonbaca. CBOMCTBO MOHOTOHHOCTM PA3HOCTHBIX CXEM

Cxema Kennepa ana pelieHna Kpaesblx 3a4a4 414 06bIKHOBEHHbIX AnddepeHLManbHbix
ypaBHeHui. O cornacoBaHHOCTM AnddepeHuUManbHbIX YPaBHEHUM U TPAHNYHBIX YC/IOBUM
MeTog PuyapacoHa ana nosbiWeHWA NopagKa TOYHOCTY.

MeTog NpocToit uTepaumm Ana peLeHma HelMHEMHbIX CETOYHbIX YpaBHeHN. CKOpOoCTb
CXOAMMOCTM MeToaa

MeTog HbloTOHa AN1A pelweHna HeJIMHEWHbIX CETOYHbIX ypaBHEeHUM. CKOPOCTb CXOANMMOCTH
meTona. MoanduumposaHHbii metos HetoToHa. Metoa HetoToHa-PadcoHa

PasHocTHas 3a4a4a Ha cobcTBEHHbIE 3HAYeHMA Uxx+Eu=0

MoHATME 06YCNOBAEHHOCTUN CUCTEM JIMHEMHDBIX anrebpanyecknx ypaBHeHUN

ANrOPUTM BEKTOPHO-MATPUYHOM MPOroHKKN. Teopema 06 yCTOMUYMBOCTN BEKTOPHO-MATPUYHOM
NPOroHKM

Metog laycca ¢ BbIbopom BeAyLLEro 31eMEHTa

MeTog NpocToi uTepauum gnsa peleHma IMHeNHbIX ypaBHeHU. MeTog NpocTol utepauum c
ONTMMaNbHbIM BbIGOpOM.

MeToz nepeMeHHbIX HanpaBAeHUA ANA peLeHNA TMHENHbIX YPaBHEHUM

TpeyronbHble MeToAbl AN peLleHMA NMHENHbIX YPaBHEHNI

NTepaumoHHble MeToabl BapUauMoHHOro Tuna. MeTton MMHUMaNbHbIX HEBA3OK

MeTozbl NOCTPOEHMA PaCcUYETHbIX CETOK. Anrebpanyeckme MeTopbl NOCTPOEHMA PACYETHbIX
CeToK. MeTozbl MOCTPOEHMA PACYETHbLIX CETOK, OCHOBAHHbIE HA PeLUeHMM ITIMNTUHECKUX
ypaBHeHU. MeToabl NOCTPOEHMA PACHETHbIX CETOK, OCHOBAHHbIE Ha peLleHnn
rmnepboanYecknx ypaBHeHui

AZanTuBHbIE pacyeTHble CETKU. AJanTMBHbIE PAacYETHbIE CETKM BapMaLMOHHOIO TMNa

AHann3 yCTOMUYMBOCTM ABHBIX M HEABHBIX CXEM A/1A YPAaBHEHWI norpaHmyHoro cios (MC)
MpaHaTna

OueHKa NorpewwHoCcT! annNPoOKCMMaLLMKN CXEMbI C BECaMW A5 ypaBHEHUA TEeN/I0NPOBOAHOCTY.
Cxema NoBbILWEHHOro NopaaKa anmnpoKCUMaLMK 419 YPaBHEHUA TENI0NPOBOAHOCTY.
Heobxoanmble 1 f0CTaTOYHblE YCAOBUS YCTOMYMBOCTM NO HAYa/IbHbIM AaHHbIM CXEMbI C BECAMM
ONA ypaBHEHMWA Ten/I0NpPoBOAHOCTH

BbnoyHbIN meToa Kennepa gna pewenua ypasHeHuin IMNC MNpanatna. Metoa KpaHka-HukoncoHa
Ana peweHuna ypasHeHuit MC NpaHatasa. MeTos NoBbIWEHHOro NopsAAKa ToYHOCTH NeTyxoBa ans
pelweHus ypasHeHui MC MpaHaTana



e (Cxema Jlakca-BeHapoddda ana pelweHus ypaBHeHU dinnepa. [ByxXLWwaroBblil BapMaHT CXeMbI
Nakca-BeHgpodda n cxema Mak-kopmaKa. Heobxoammoe ycnosue ycTonunmBoctu cxemMbl JlaKkca-

BeHapoodda

e [loHATME MOHOTOHHOCTU U TeopeMbl [04yHOBA O MOCTPOEHMU MOHOTOHHbIX Pa3HOCTHbIX CXEM

e MOHOTOHHasA cxema NePBOro M BTOPOro NopALKa TOYHOCTM AN1A YPaBHEHMA NepeHoca

e (CBOWMCTBO MOHOTOHHOCTM Pa3HOCTHbIX CXEM. YC/NI0BME He BO3PACTAaHUA NOIHOM Bapuauum

e JIMHeapn30BaHHbIA BapMaHT MOHOTOHHOM CXEMbl NEPBOroO U BTOPOro NopAAKa TOYHOCTU ANA
ypaBHeHU itnepa

e HennHeNHbIN BapMaHT MOHOTOHHOM cxeMbl [04yHOBA NEPBOro M BTOPOTo NOpAAKa TOYHOCTH
ONs ypaBHeHul Jiinepa.

e MeTtog Pos gnsa npubnumxkeHHoro peweHuns 3agaym PumaHa

e [locTpoeHMe MOHOTOHHbIX PAa3HOCTHbIX CXEM A8 MHOTOMEpPHbIX 33434 ra30Boin AMHAMMKM

e MeToabl peweHna ypaBHeHU HaBbe-CTOKca ¢ NpUMeHEHMEM MOHOTOHHbIX PAa3HOCTHbIX CXEM.

e MeToz KOHEYHOrO 3/IeMEHTA A1A PELLEHNA YPaBHEHUIN MEXaHUKM TBEPAOro yNpyro Tena

e MeToz KOHEYHOrO 3/1EMEHTA A1A PELLUEHNA YPAaBHEHUIN MEXaHUKM KUOKOCTM U rasa.

OcHoBHasa nuTepaTypa:

1. YncneHHble MeTOAb! pelleHns 3aZa4 MEXaHUKM CINOLWHbIX cpes [TeKcT] @ LMKA Nekuni,
NPOYUTaHHBIX B NETHEN LIKOAE NO YNC/eHHbIM meToaam, Knes, 15 uioHs - 7 uiona 1966 r. / noa pea.
O. M. benougepKkoscKoro ; Akaa. Hayk CCCP .— M. : BLL AH CCCP, 1969 .— 230 c.

2. MeTopl peleHmnsa CeTOUYHbIX ypaBHeHuI [TeKkeT] : yueb. nocobue gns sy3os / A. A. CamapcKkuii, E.
C. Hukonaes .— M. : Hayka, 1978 .— 592 c.

3. YncneHHoe pelleHne MHOFOMEPHbIX 33434 ra3oBoi AnHamukM [TekcT] : [moHorpadusa] / nog pea,.

C. K. ToayHoBa ; [C. K. TogyHoB 1 gp.] .— M. : Hayka, 1976 .— 400 c.

Uctopusa, punocodpua n metoaosiorna ecteCTBO3HaHUA

Llenb gucunnamnHel:

NPUOBLNTL CTYAEHTOB K UCTOPMUYECKOMY OMNbITY MUMPOBOM GUI0COPCKON MbICAU, AaTb ACHOE
npeacrasneHne 06 OCHOBHbIX 3Tanax, HanpaBAeHMAX U Npobaemax NCTOPUM U GUNOCODUM HaYKM,
cnocobcTBoBaThb GOPMMPOBaAHMIO HaBbIKOB PaboTbl C NpeebHbIMM BONPOCaMU, CBA3AHHbLIMU C
rPaHULLAMM M OCHOBAHMAMM PA3INYHbIX HAYK M Hay4YHOM PaLMOHaNbHOCTM, OBAAAEHMIO MPUHLMNAMMU

PaunoOHaIbHOIO d)MJ'IOCOd)CKOI'O nogxoda K npouyeccam n tTeHaeHUMAM pa3sntua COBpEMeHHOVI HayKW.



3aaa4un ANCUMNANHDI:

— CUCTeMaTM3NPOBaAHHOE n3ydyeHne GnaocoPCKUX U METOA0N0IMUYECKMX NPobaem eCcTeCTBO3HAHUA C
YYETOM NCTOPUKO-OUNOCOPCKOro KOHTEKCTA M COBPEMEHHOTO COCTOAHMA HAYKW;

— npuobpeTeHne CTyAeHTaMM TEOPETUYECKUX NPeaCcTaBAEeHNI 0 MHOroobpasum popm YenoBeyYecKkoro
OMbITa M 3HAHUA, NPUPOAE MbILLIEHWUS, COOTHOLUEHUM UCTUHBI U 3abyKaeHUs;

— MOHMMaHWE POJ/ib HayKWU B Pa3BUTUM LIUBUAN3ALMM, COOTHOLLEHNE HAYKM U TEXHUKKN U CBA3AHHbIE C
HUMU COBPEMEHHbIE COLMabHbIE U 3TUYECKME NPOBAEMbI, YMEHME pa3nnyaTb UCTOPUYECKME TUMbI
Hay4YHOM PaLMOHA/IbHOCTU, 3HATb CTPYKTYPY, GOPMbI U METOAbl Hay4HOTO MO3HAHUA B UX
NCTOPUYECKOM reHesnce, CoBpemeHHble punocodpckme Mmoaenm Hay4yHOro 3HaHus;

— 3HAKOMCTBO C OCHOBHbIMUW HAY4YHbIMW LLIKO/IAaMM, HANPABEHUAMM, KOHLLEMLMUAMM, C PONbIO
HOBENLWNX MHHOPMALLMOHHbIX TEXHOJIOTUIA B MUpPE COBPEMEHHOM KyNbTypbl U B 061acTh
rYMaHUTAPHbIX U €CTECTBEHHbIX HaYK;

— MOHUMAHME CMbICNA COOTHOLLEHWUA BMOIOrMYECKOTO U COLMAIbHOIO B YENOBEKE, OTHOLIEHMA
YyenoBEKa K NPMUPOLAE, ANCKYCCUI O XapaKTepe U3MEHEHWNI, NPOMUCXOAALLNX C YETOBEKOM U
YyesIoBEYECTBOM Ha pybexke TpPeTbero TbicAYeNeTUs;

— 3HaHMe M NOHMMaHWe ANaNeKTUKN GOPMUPOBAHUA IMYHOCTU, ee cBoboAbl N OTBETCTBEHHOCTH,
cBOe0bpasns MHTENNEKTYaNbHOTO, HPABCTBEHHOTO M 3CTETUYECKOIO ONbITA PasHbIX NCTOPUUYECKUX

3MNOX.

B pe3synbTate 0CBOEHUA AUCUMNIMHBI 06yYaloLWMecs AOXKHbI

3HaTb:

— CTPYKTYPY €CTECTBEHHbIX M COLMO-TYMAHUTAPHbIX HayK, cneumMduKy UX MeTo40/10TMYECKOro
annaparTa;

— COOTHOLLEHME NPUHLIMMOB N TMMOTE3 B NMOCTPOEHMM HayUYHbIX CUCTEM U TEOPUIA;

— OCHOBbI COBPEMEHHOW Hay4yHOM KapTUHbI MUPa, 6a30Bble NPUHLMMNbI HAYYHOrO NMO3HAHUA U
KAloUYeBble HanpaBAeHUA MEXANCUUNANHAPHBIX UCCNeA0BaHUI;

— KOHUeNuuu pasBUTUSA HayKK1 U pasHble NOAX0Abl K Tpobieme KOTHUTUBHOTO CTaTyca Hay4yHOro
3HaHus;

— npobaemy mMaTepum 1 ABUKEHUS;

— NOHATUA SHEPTUN U SHTPONNN;



— NpobaemMbl NPOCTPAHCTBA—BPEMEHMU;

— coBpemMeHHble Npobsiembl PUIMKU, XMMUU, MATEMATUKKN, BUOSIOTNK, SKOSIOTUK;

— BEJIMKME Hay4dHble OTKpbITMA XX 1 XXI BEKOB;

— K/IloYEBblE COOBITUA NCTOPUM PA3BUTUA HAYKU C APEBHENLINX BPEMEH 40 HALUUX AHEl;

— B3aMMOCBA3b MUPOBO33PEHUA U HAYKM;

— npobnemy GpopmMMpoBaHNS MUPOBO33PEHUS;

— CUCTEMY MHTEPAUCUNNINHAPHbLIX OTHOLWEHWI B HayKe, Npobaemy peayKUuMOHM3MA B HaYKE;

— TeopeTnyeckne moaenun pyHaameHTasIbHbIX MPOLLECCOB U IBNEHUN B PUIMKE U ee NPUNOIKEHUAX K
€CTeCTBEHHbIM HayKam;

— 0 BceneHHom B Lenom Kak ¢pmsmMyeckom obbeKTe 1 ee 3BONIOLNNK;

— 0 COOTHOWEHUN NopaaKa n becnopsgra B npupoae, o Npobaemax HeJIMHENHbIX MPOLLECCOB U
CaMOOPraHU3YOLWMXCA CUCTEM;

— ANHAMMUYECKME U CTAaTUCTUYECKME 3aKOHOMEPHOCTM B NMPUPOAE;

— 0 POJIN BEPOATHOCTHbIX ONMUCAHMUA B HAY4YHOMN KapTUHE MUP];

— NPUHLUMNbI CUMMETPUN N 3aKOHbI COXPaHEHUS;

— HOBEWNLLME OTKPbITUA eCTECTBO3HAHUA AN1A CO34aHUA TEXHUYECKUX YCTPOICTB;

— 0cobeHHOCTM bronornyeckor Gopmbl OpraHn3aLMmM maTepun, NPUHLMMNbLI BOCNPON3BOACTBA U
Pa3BUTHUA KUBbIX CUCTEM;

— 0 buocdepe M HanpaBAEHUN ee 3BOIOLMN.

YmeTb:

— 3QPEKTMBHO MCMNO/1b30BaTb Ha NPAKTUKE TEOPETUYECKME KOMMNOHEHTbI HAaYKM: NOHATUA, CYXKOEHUA,
YMO3aK/tOMEHUS, TMNOTE3bI, 40Ka3aTeIbCTBA, 3aKOHbI;

— NPUMEHATb METOL010MMI0 €CTECTBO3HAHMA NPU OPraHN3aLMmn KOHKPETHbIX UCCAeA0BaHNA;

— laTb NaHOpamy Hanbonee yHMBepcaabHbIX METOA0B U 3aKOHOB COBPEMEHHOIO eCTECTBO3HAHMA.
Bnagetb:

— Hay4YHOM MEeTOoA0I0TUEN KaK UCXOLAHbBIM NMPUHLUMNOM NO3HAaHMA 06 bEKTUBHOIO MMPA;

— NpMHUMNamM Bbibopa ageKBaTHON METOA010MMU UCC/IeA0BaHNA KOHKPETHbIX Hay4HbIX Npobnem;
— CUCTEMHbIM aHaNU30M;

— 3HAHWEM Hay4YHOW KapTUHbI MUP3;

— MOHATUMNHbBIM U MeTO40/10TUYHECKMM annapaTtom mexXancCumMninHapHbIX Nno4Axo408 B HayKe.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BO3HMKHOBEHME M Pa3BUTUE HAYKKU Ha 3anaze v Ha BocToke

e MeTogonoruna Hay4Horo n ¢unocodpcKoro Nos3HaHmA

e CoBpemeHHasa ¢punocodus o npobaemax ecteCTBEHHOHaYYHOro 3HaHMWA

e CoBpemeHHasa ¢punocodus o npobaemax ecteCTBEHHOHAYYHOIo 3HAHMWA

e CoBpemeHHasn ¢punocodus o npobaemax coLManbHOrO U NYMAaHUTAPHOIO 3HAHUA
e Hayka, peaurna, punocodpus

e [Ipobnema Kpuauca Ky/abTypbl B HAY4HOM U Ppuaocopckom auckypce

e Hayka u ¢unnocodua o npupoae cosHaHuUs

OcHoBHasa nuTepaTypa:

1. 3anagHan punocodpus oT UCTOKOB A0 Hawux gHel [Tekct] : [B 4 T.] T. 3. OT Bo3poxaeHua Ao
KaHTa / C. A. Manbuesa, . AHTucepu, k. Peane .— CN6. : NMHeBma, 2004, 2010 .— 880 c.

2. 3anagHas ¢puiocodusa ot NCTOKOB A0 Hawmux aHert [Tekcer] : [8 4 1.] / O. AHTucepu, . Peane ;
nep. c utan. nog pea. C. A. Manbuesoli .— CM6. : MHeBma, 2003. — T. 1-2: AHTUYHOCTb U
CpenHesekosbe. - 2003. - 688 c.

3. 3anagHasn ¢punocodusa ot UCTOKOB A0 Hawmx aHen [Teker] : [B 4 1.] T. 4/ . AHTucepn, Ox.
Peane;nep.c utan.nog pea.C.A.Manbuesoii .— CI16. : MHeBma, 2003, 2008 .— 880 c.

4. 3anagHas ¢unocodus oT UCTOKOB A0 Hawmx aHel [Tekcrt]:[B 4T1.] / . AHTucepw, [:K. Peane;nep.c
ntan.C.A.Manbuesoii .— CN6. : MHeBMa, 2004 .— T. 3: OT Bo3pokaeHus ao KaHra. - 2004. - 880 c.
5. ®unocodus [Tekct] : Xpectomatus / cocr. M. C. Fypesuy .— M. : Tapgapuku, 2002 .— 543 c.

6. dunocodus Haykm [TekcT] : yuebHUK gna marmctpatypsl / nog pea. A. N. innkunxa ; Mock.

dU3.-TeXH. UH-T (roc. yH-T) .— 2-e 1u3a., nepepab. n gon. — M. : KOpaut, 2015 .— 512 ¢

KuHeTnueckasa Teopus rasos

Lenb AMCUMNANHBI:

AaTb CTyAeHTaM 3HaHUA, HeobXxoanmble A8 ONUCaHUA Pa3IMYHbIX GU3MUYECKUX ABAEHUI B 061aCTK
NPUIOXKEHUN KNAacCUYECKON KMHETUYECKOWM TeopPUN N MeToAbl NOCTPOEHUA COOTBETCTBYOLLMX
MaTemMaTmyeckux mogeneit. MokasaTb cOOTBETCTBME HU3MYECKUX NPEANONOKEHWNN, NONOKEHHbIX B

OCHOBY KUHETMYECOoM TEOPUMN, CYLLECTBYHOLWNM 3KCNEPUMEHTA/IbHbIM AaHHbIM, YTO NO3BONIAET CYUTATb



TEOPUIO AOCTOBEPHOM B 06/1aCTN €€ NPUMEHNMMOCTU. [laTh HaBblKM, MO3BOAIOLWME MNOHATb
a[leKBaTHOCTb TEOPETMYECKO MOAENIM COOTBETCTBYIOLLEMY GPU3MUYECKOMY ABIEHWNIO U ONpeaennTb

npeagensol eé NMPUMEHUMOCTM.

3a4a4m AUCUMNANHDI:

® M3yyeHMe MaTEMATUYECKOrO annapaTa TEOPUU KUHETUYECKUX YPABHEHUI;

® M3y4YeHne MeTOLO0B BblBOAA MAKPOCKANMUYECKUX YPAaBHEHUIA MEXAHWMKK CN/IOWHBIX cpes, n3
MOJIEKYNAPHOrO ONUCAHMA Cpeabl C MOMOLLBIO KUHETUYECKMX YPaBHEH

® M3yyeHMe METOL0B BblYMCAEHUA KUHETUYECKUX KOIDDULMEHTOB BAZKOCTU M TENNONPOBOAHOCTU U3
"nepsbix NPUHLMMOB"

* OB/IaZEHME CTYAEHTAaMWN METOAOB KNAaCCUUYECKOM KMHETUYECKON TEOPUM Fa30B A/1A ONMCaHUA

Pa3/INYHbIX PeXXnMoB Te4eHUA rasa.

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 00yYatoWwMecs SONKHbI

3HaTb:

- OCHOBHble pU3nYecHne NOMOKEHUA KNAaCCUYECKON KMHETUYECKOM Teopum

- OCHOBHble YPaBHEHMA KMHETUYECKON TEOPUM U NPEXKAE BCEro KNHETMYECKe ypaBHeHWe BoabumaHa;
- OCHOBHble MeToAbl MaTeMaTUYeCKOro annapaTa 410 pelweHns TMHENHbIX MHTErpaabHbIX YPaBHEHW
BO3HMKAIOLLMX B KUHETUYEKOW TEOPUM FA30B;

- OCHOBHble MeTOAbl pelleHmna 33434 B ANHAMUKeE pa3perKeHoro rasa;

- meToabl M cnocobbl oNUcaHMA B3aMMOAENCTBUA ra3a C NOBEPXHOCTbIO;

- MeToAbl NONYYEHMA KUHETUYECKMX YPAaBHEHUI N3 AMHAMUYECKOM TEOPUN.

YmeTb:

- M0/1b30BATbLCA ANMNapaToOM ypPaBHEHUIN B YaCTHbIX NPOM3BOAHbIX;

- N0Nb30BaATbCA aNNapaToM TEOPUM BEPOATHOCTEN;

- N0Nb30BaATbCA aNNapaToOM BEPOATHOCTHbIX GYHKLMI pacnpeneneHus;

- pewaTb ra3oKMHEeTUYECKUE 334a4M C YYETOM BHELLHUX NONEN;

- pewartb 334341 0 NoBeAEeHNM MAKPOCKONMMYECKUX CUCTEM B 3aJaHHOM BHeELLHEM Mone;

- IPUMEHATb MeToA Teopun YenmeHa- DHCKOra 411 BblBOAA YPAaBHEHUIN ra30BOM ANHAMMUKY;

- MPUMEHATb MeTo YenmeHa-IHCKora B KWHETUYECKOM TEOPUN CMeCU Ira308B,



- NPUMeHATb ypaBHeHne PokKepa-lnaHKka gnsa HaxoxaeHua koaddpuumneHtTos andoysnu.

Bnagpetb:

- OCHOBHbIMM METOAAaMM MaTEMATUUYECKOTO annapaTa Kak K1aCcCUYeCKoM KUHETUYECKON TEOPUM ra3os;
- HaBblKaMM TEOPETUYECKOTO aHaM3a peasibHbIX 33434, CBA3AHHbIX KaK CO CBOMCTBaMM

MaKpOCKOMU4YeCKnx cncrtem pasnquoﬁ npupoAabl, TakK U C UX KUHETUYECKUMU CBOMCTBaMM.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

o  DyHKUMA pacnpepeneHus. YpaBHeHme bonbumaHa

e (CBoWCTBa MHTErpana cTosKHOBeHWUN. H-Teopema.

e [unapoanHammyekcue BesimumHbl. Oblee ypaBHEeHMeE nepeHoca. BbiBoa ypaBHEHM ra30BoM
ONHAMMKM.

e KuHeTn4ecKoe ypaBHeHWe gns cabo HeogHOPOAHOrO rasa. JInHeapusaums nHTerpana
CTO/IKHOBEHUN.

e MeTog YenmeHa-IHcKora. BbluncieHune koadpdmuUMeHTOB TENIONPOBOAHOCTU U BA3KOCTM.

e YpaBHeHMe bonbumaHa ana cmecu rasos. Anddysma n tTepmoanddysus.

e [Inddysma nerkoro rasa B Taxkenom. las /lopeHua.

o [nddysuna Taxenoro rasa B nerkom. bpoyHoBcKoe asukeHue. YpaBHeHue JlaHxKeBeHa.

e YpasHeHWe Pokkepa-MnaHKa. YpaBHEHWE SUCCUNATUBHON ANHAMMKM.

e flBneHuAa B cNabo paspekeHHbIX rasax. TensoBoe ckosbkeHne. Tepmodopes.

e YpaBHeHua bapHeTTa. TemnepaTypHble HANPAXKEHWUS B ra3ax. TEPMOCTPECOBAA KOHBEKLMSA.

e flBNeHnA B CUbHO pa3peXKeHHblx razax. CBo604HOMONEKYNAPHOE TeYeHHeE.

e BsammogemncTeme c NOBEPXHOCTbIO Tena. KoadpduumeHTsl akkomogaumu.

e [IMHaMWYeCKMUI BbIBOA ypaBHEHUA BonbumaHa.

OcHoBHas nuTepaTypa:

1. dusnyeckan kMHeTuKa [Tekct] : yueb. nocobue ana sysos / E. M. indwmy, N. M. NMutaescknin .—
M. : Hayka, 1979 .— 528 c.

2. BBeaeHue B COBPEMEHHYIO KUHETUYECKYIO Teoputo [TeKcT] : Kypc nekuuin / P. O. 3aiiues .— M. :
KomKHura, 2006, 2007 .— 480 c.

3. PaBHOBECHasA M HepaBHOBECHaA CTaTUCTUYECKanA mexaHuKa [Tekct] : 8 2 T.T. 2 / P. banecky ; nep. c

aHrn. nog pea. 4. H. 3ybapesa, 0. /1. KnimmoHToBMYa .— M. : Mup, 1978 .— 405 c.



MaTemaTuuecKana Teopua ropeHns 1 NpoLeccbl B Kamepax cropaHusa rasoTypbuHHble gBuratenu u
rasoTypbuHHbIe YCTAaHOBKMU

Llenb gucunnanHol:

- 03HAKOMJ/IEHWE CTYAEHTOB C COBPEMEHHbIMW MOHATUAMM U BONPOCAaMM TEOPUMN TAMUHAPHOIO U
TYpOY/NIEHTHOrO ropeHun, TEOPUN NIeKaLLEN Ha CTbIKE MaTEMATUKK, a3POAUHAMUKN, GU3UKU U XUMUN.
Ha ocHoBe ypaBHeHUI rTMapoaMHAMUKN, TYPOYNEHTHOCTU M XUMUYECKON KUHETUKKU paccMmaTpuBatoTca
aHaNUTUYECKME N YNCAEHHbIE MOAX0Abl, pa3paboTaHHble A8 ONMCaHMA NPOLLECCOB MPU FOMOTreHHOM U
AndYy3MOHHOM ropeHMM ra3oB. 3HaYMTEIbHOE BHUMaHME YAeNseTca ONMCaHUI0 COBPEMEHHbIX
mogenen TypbyneHTHOro romoreHHoro n AndaoysMoHHOro ropeHus, a TakiKe MeTo4am YUCNEeHHOTo
UHTerpupoBaHuna TypbyneHTHoro ropeHua (metoabl RANS, LES u DNS). Takne noaxoabl NO3BOAAIOT
pellaTb He TO/NIbKO KNacCUYeCcKune 3a4adumn Teopumn ropeHms (3agada o CKoOpoCTM pacnpocTpaHeHus
JNlaMWHapHOro naameHu 3enbaoBuya - PpaHk - KameHeuKoro, ycToMunMBoCTb GPOHTa NAAMEHM
Nanpay-fapbe U T.4,.), HO TaK}Ke 4al0T BO3MOMXKHOCTb aHa/IM3MPOBaTh Pas/iMyHble NPOLECChI
(TennoBsblaeneHne, obpasoBaHMe BpeaHbIX NPUMecei, aBTOKONebaHna 1 T.N.) B COBPEMEHHbIX
Kamepax CropaHus aBuaumnoHHbix asuratenen (ITA) n razoTypbuHHbIX ycTaHOBOK (ITY).

MNMocneaHemy NOCBALWLEH pa3aen Kypca, CBA3aHHbINM C ONMCcaHMEM MPOLLECCOB, NPOUCXOAALLNX B

Kamepax CropaHus.

3a4auv UCUMNANHBI:

dbopmMmmpoBaHue y CTyAeHTOB 6a30BbiX 3HAHWUIN B 061aCTM TAMUHAPHOTO U TYpOYyNEHTHOTO
roMoreHHoro u Anddy3sMoHHOro ropeHus, a TakKe NPOLLeCcCOB B Kamepax cropaHua My n It ;
npuobpeTeHne pacyeTHO-TEOPETUYECKUX 3HAHWUI B 061aCTN ONUCaHUA U MOLENNPOBAHMA
JNIAMUHAPHBIX U TYPOYNEHTHbIX TEYEHUI MPU HAIMYUU TOMOTEHHOTO U ANPPY3MOHHOIO rOPEHUS;
OKa3aHWe KOHCYNbTaLMi M MOMOLLM CTYAEHTaM B NPOBEAEHUN COOCTBEHHbIX TEOPETUUYECKUX U
3KCNepPMMEHTAbHbIX UCCefoBaHMI B 061acTh AnddY3MOHHOTO M FOMOTEHHOIO FOpPeHUs

NPUMEHUTENBHO K Kamepam cropanmna MO wn ITy.

B pe3synbTaTe 0CBOEHMA AMCLUNANHDI o6yqa|ouj,mecn AOOTXKHbI
3HaTb!

byHAAMEHTANbHbIE MOHATUA, 3aKOHbI, TEOPUU XUMUU U GUBUKMK;



NOPAAKMN YUCNEHHbIX BE/IMYUH, XapaKTEPHbIe ANA PA3/INYHbIX Pa3fenoB XMMUN U GUBUKK;
COBpPEMEHHbIEe NPOoHAEMbI XMMUK, GU3UKKU, MATEMATUKM;

COBpPEMEHHOE NONO0XKEHUU Aen B npobneme naeHTMOUKaAUUN GUINYECKUX, XMMUYECKUX U
rasoAMHaMMYECKNX MEXAHM3MOB B Pa3/INUYHbIX TEYEHUSX;

pa3HOBMAHOCTU COBPEMEHHbIX CMOCOHOB MAaTEMATUYECKOTO MOAENMPOBAHUA U UCCNEeA0BaHUSA
NIAMMUHapPHbIX U TYPOYAEHTHbIX TEYEHUI MPU HASIMUUN FTOPEHUA N PU3MYECKME NPUHLMMBI, HA KOTOPbIX
OHW OCHOBaHbI.

YmeTb:

abcTparnpoBaTbCa OT HECYLECTBEHHOTO NPU MOAENNPOBAHMM pPeasibHbIX PUINKO-XUMUYECKUX
cUTyaumi;

No/s1b30BaTbCA CBOMMMU 3HAHUAMM A8 pelleHna GyHAAMEHTANbHbIX U NPUKAAAHbIX 33434 U
TEXHOJIOTUYECKUNX 33au;

[enatb NpaBuJibHbIE BbIBOAbI M3 CONOCTABEHUA PE3Y/IbTAaTOB TEOPUN U SKCMEPUMEHTA;
NPOU3BOAUTb YNCTIEHHbIE OLEHKM MO NOPAAKY BENNUYUHDI;

[eNnaTb KayeCTBEHHbIe BbIBOAbI NPU NEPEXOAE K NPeAEeNbHbIM YCI0BUAM B U3y4aembix npobnemax;
BMAETb B TEXHUYECKUX 3a4a4ax GU3MYECKOe coaepKaHue;

0CBauBaTb HOBble NpeaMeTHble 061aCTU, TEOPETUYECKUE NOAXOAbl U PAaCYETHbIE METOAMUKY;
BbIBOAUTb OCHOBHbIE YPaBHEHMA MOAeNel TYpOyNeHTHOIo ropeHna u NOHUMaTb X GU3UYECKUIA
CMbIC;

No/ab30BaTbCA annapaToM TEH30PHOIO UCYMUCIEHUA B NPOCTEMLLUNX 3a4a4aX;

3pPEKTMBHO MCNONBb30BATb MHPOPMALIMOHHbBIE TEXHOIOTUU U KOMMNBIOTEPHYIO TEXHUKY AN1A
OOCTUKEHMA HEOBXOANMBIX TEOPETUYECKUX U NPUKAALHbIX PE3Y/1bTATOB.

Bnagpetb:

HaBblKammM 0CBOeHMA 60/1bLLOro 06beMa NHbopmaLnu;

HaBblKaMM camocToATeIbHOM paboTbl B nabopaTopun n NHTepHeTe;

KY/IbTYPOM NOCTaHOBKU M MOZENNPOBAHUA 334aY;

HaBblKamMM rpamoTHON 06pabOTKM pe3y/IbTaToB OMbITa U CONOCTAB/IEHUA C TEOPETUYECKUMU U
pacyeTHbIMU JaHHbIMU;

NPaKTUKOWN UCCNE0BaHMA U PELIEHUA TEOPETUYECKUX U MPUKIALHbIX 3a4aY;

HaBblKaMM TEOPETMUYECKOTO aHa/IM3a PeasibHbIX 334a4 1aMUHAPHOTO U TYpbYNEHTHOTO ropeHus.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e BeeaeHue B TypbyneHTHOe ropeHune. Bsaumogenctame mexay TYpOyNeHTHOCTbIO U NNaMeHeM.
BaunaHue TypbyneHTHOCTU Ha ropeHne. OgHoMepHoe TypbyneHTHOe FrOMOreHHOoe Naams.
TypbyneHTHOE cTpyiHOEe Anddy3MoHHOE Naams.

e [opeHMne — 0CHOBHble GU3MYECKNE NpeacTaBAeHMA U NOHATUA. OCHOBHbIE ONpeaeneHus.
OCHOBHbIe TUMbI NAaMeHW. [TpuMepbl NaMUHAPHOTO U TYPOYNEHTHOIrO FOMOFeHHOro U
AnPPYy3nMOHHOro ropeHua. PpoHT NamMeHu.

e KoHuenuum mogennposaHua TypbyneHTHOCTU. Moaenun TypbyneHTHOCTU. PYHKUMM NAOTHOCTU
BEPOATHOCTW. YpaBHEHME A5 NJAOTHOCTU BEPOATHOCTU KOHLLEHTPALMWN. DIMAMPUYECKME
AByxnapameTtpuyeckne GyHKLMM pacnpeseneHns BepoATHOCTEN.

e JlamMHapHoe romoreHHoe naama. AHaAn3 pacnpocTpaHeHMA NaaMmeHn 3enbaosumya. 3agada o
CKOPOCTU PacnpOCTPaHEHUA NaMUHAPHOTO Naamerun 3enbaoBuya - PpaHk - KameHeuKoro .
CtpykTypa naameHn. CKOpoCcTb pacnpoCcTpaHeHMA naameHu.

e JlamuHapHoe andoysmoHHoe nnama. KoHdpurypaumsa anddysmoHHoro nnamenu. Maams
npeaBapuTe/ibHO He NepemMeLllaHHOM CMecK C BbICTPbIMN XMMUYECKUMM PeaKLUSMU.
KoHueHTpauma naccusHoM npumecn. Mogenb TOHKoro ppoHTa nanameHnu. Moaxon bypke-
LLlymaHa.

e MaTtemaTtnyeckoe onmcaHue ropeHusa. Mogenb cpeabl. TepMUYECKOE U KalopuyecKkoe
ypaBHEHUe COCTosIHME. 3aKOHbI COXpaHeHWA. YpaBHEHMA COXPaHEHUA BelecTBa (YypaBHeHUA
anddysnmn 1 HepaspbIBHOCTM). YpaBHEHME COXPAHEHUS UMMY/IbCOB. YPaBHEHWE COXPaHEHUA
aHeprun. MHTerpanbHbli 3aKOH COXPaHEHWUA SHEPTUMN.

e  Mogenu 3amblKaHUA GUAbTPOBAHHOMN CKOPOCTM peakumnn. OrpaHnueHuns metoga LES. Mpepgensl
MOAENNPOBaHMA KPYMNHbIX BUXpeW. Mpamoe ymcneHHoe moaenmposaHune (Metoa DNS).
PaspelueHne macluTaboB TypOyNeHTHOCTU U XMMUYECKMX MacLITaboB.

e MogennpoBaHue KpynHbix BUuxpei (Metog LES). dunbTpbl LES. MogenvposaHue
HepaspeLlLeHHbIX HanpPAXeHU U NOTOKOB — MoAenb CMaropmMHCKOro, AMHaMMUYECKan MOLE b
FepmaHo, mogenb noaobuma macwtabos. AnddepeHumanbHblie Mogenn ansa NoaceToUHbIX
XapaKTEPUCTUK TYpOYNEHTHOCTH.

e MogenunpoBaHue TypbyneHTHoro anddysMoHHOIo ropeHms ¢ UCNOIb30BaHMEM MOLENM
TOoHKoro ¢poHTa nnamenu ( flamelet mogens). CoBmecTHble pyHKLUMKN pacnpeneneHms
BEPOATHOCTEN. YpPaBHEHUE A1A AMCNEPCUN KOHLEHTPALMM NACCUBHOM NPUMECK U CKANAPHOM
anccmnaumm. Cxembl a4na pacyeta TypbyneHTHoro anddysnmoHHoro ropeHma metogom RANS npu
6ECKOHEYHO ObICTPbIX XMMUYECKUX PEAKLMAX U NMPU KOHEYHbIX CKOPOCTAX XMMUYECKUX PeaKLMI.

e HekoTopble cBEAEHWA U3 TEPMOAMHAMUKM NPOLLECCOB FOPEHUA U XMMUYECKON KMHETUKM.
3aKoHbl TEpMOAMHAMUKN. PaBHOBeCKE B ra30BbiX CMECAX. XMMUYECKMIA NOTEHLMaAnN.
OnpegeneHue agnabatnyeckon TemnepaTtypbl NaameHn. CKOPOCTb XMMUYECKOM peaKkumnm
TennoTa peakumn. KOHCTaHTbI CKOPOCTU peakLmMii U 3aKoH AppeHuyca. LienHble XuMnyeckmne
peaKkuuu.

e HeycroiuneocTtb ppoHTa naamenn flaHgay-dapbe. IPdeKTbl, CTabunmsmpytome NAoOCKui
GpoHT nnameHun. Teopma MapKwTenHa.

e [lnams B NOTOKe C rpagueHTOM CKOPOCTU. «PacTAXKeHue» naameHu. MoracaHne naameHu.

e [lpumeHeHue meTtoaa LES gna pacueta auddy3MoHHOro 1 romoreHHoro TypbyneHTHoro
ropeHus.

e TypbyneHTHoe andody3noHHoe ropeHme.Popmyna bunrepa o cBA3M CKOPOCTU XMMUYECKOW
peakuMmn 1 CKaNAPHOW AmMccunaumm Ha GpoHTe NaameHn. Kputudeckume asneHmsa Ha GpoHTe
naameHun. Manoe OTKIOHEHWE OT XMMMUYECKOTO paBHOBECHS.

e TypbyneHTHOe Naamsa NpeaBapUTENbHO NepemellaHHol cmecn. uarpammbl Bopru n MNeTtepca.
Mogaenu TypbyneHTHOro romoreHHoro ropeHunsa. Mogaenb 3MMOHTa g1a pacyeTta TYpbyneHTHOro
rOMOreHHOro ropeHus.



e YycneHHoe moaenvpoBaHue TypbyneHTHbIX TedeHn ¢ ropeHnem. OcpeaHeHue no PeltHonbacy
n ocpeaHeHune no daspy. OcpeaHeHue ypaBHeHnit HaBbe-CTokca (MmeToa RANS). OcpeaHeHue
CKOPOCTU XMMMYECKOMN peakLmun. MpocTbie Moaen 3amMmblKaHUA OCPeaHEHHOM CKOPOCTH
peakunn. Mogaenb paspylueHus suxpa Cnongudra ( eddy-break-up) n ee mogmdukaumnu.

e fABneHnAa nepeHoca. Mogenu nepeHoca BeLLeCcTBa, MMNY/bCa, aHeprnm. Tena1onpoBoAHOCTb U
andody3una B rasax. BA3KocTb razos. ANNPOKCUMALUMNA MOTOKOB ANHAMUYECKUX U CKANSAPHbIX
napameTpoB TeyeHusa. 3akoHbl Pypbe n Duka, yncna Jibtonca u Mpavarna. O6was cuctema
YPaBHEHWUI ANHAMMKM pearupyrowero rasa. Yucna Jamkenepa n Kapnosutua. Knaccudpukaums
XUMUYECKUN pearnpyowmx Te4eHumn.

e HekoTopble cBeAEHUA U3 TEPMOAMHAMMKM NPOLECCOB FOPEHMA U XMMUYECKON KUHETUKM.
3aKOHbl TEpMOAMHAMUKN. PaBHOBECKE B ra30BbiX CMECAX. XMMUYECKMIA NOTEHLMAN.
OnpeaeneHne agnabatnyeckon Temnepatypbl NaameHn. CKOPOCTb XMMUYECKOM peakumnm
TennoTa peakumn. KOHCTAHTbI CKOPOCTM peakLnit U 3aKkoH AppeHunyca. LlenHbie xummyeckume
peakuuu.

e ABTOKONEBaHMA B Kamepe cropaHua. banaHc akycTUYECKoM SHEPrUN B pearnpyowmx noTokax
Kputepumn HeycTonumsoro ropeHuns Penes n Yy. Buxpu npm Heyctonumsom ropeHnn. Metog
MOZENNPOBAHMA KPYMHbIX BUXPEN MPU HEYCTOMYMBOM FrOPEHUMN.

e BsaumogeicTteme nnamsa/creHka. Buabl B3aMmoaencrsms naams/cTeHka B NaMmHapHbIX
notokax. OcobeHHOCTM B3auMoaencTBMA Nnamsa/cTeHKa B TypbyNeHTHbIX NOTOKax.

e [oOpeHne ogMHOYHOM Kanaun. 3aKoH d2 aas BPpeMeHU KMU3HU Kanau. Pasbl ropeHns Kanu.
lopeHune asposoneit. Pexknumbl ropeHns obaaka Kanenn.

e HekoTopble pe3ynbTaThl pacieToB metogom DNS B3aumoaeincTeumsa TypbyneHTHOro N1ameHu co
cTeHKon. DNS pacuyeTbl Mo BAUSAHUIO CTEHOK Ha CTabunmnsaumio nJameHu.

e (O6pa3oBaHMe OKCKAOB a30Ta NPU rOPeHUn yrneBoAopoaHbIX ToNAnB. MexaHU3Mbl
0bpa3oBaHUA OKCUMAO0B a30Ta: TEPMUUYECKMA MexaHM3M 3enbaoBuya, boicTpoe obpasosaHne NO
no mexaHnsmy ®enHnumopa, ObpasosaHue NO 13 3akucu asota ( N20), npeBpatleHue
TonaueHoro asota B NO.

e (O6pasoBaHue yrneBoaopoA0B U caxku. He cropesluime yrnesoaopombl, obpasoBaHue
NOJIMUMKINYECKNX apPOMATUYECKUX YINeBoaopoaoB. PDeHoMeHoN0rMYeckme noaxoabl ans
onucaHus obpasoBaHMA caxku. YucneHHoe moLeiMpoBaHme npoLecca caxeobpasoBaHus.

e OxnaxgeHue CTeHOK Kamepbl cropaHuA. MNpumep YNCNEHHOro MOAENMPOBAHMA CUCTEMDI
OXNaXKAEHUA B Kamepe cropaHus.

e [loBepxHOCTHble peaKkuyn. HekoTopble OCHOBHble MOHATUA N onpeaeneHnsa reTeporeHHbIX
XMMUYECKUX peaKLMN.

e [lpoueccol BocniameHeHUA. TennoBo B3pbIB - aHann3 CemeHoBa n PpaHK — KameHeuKoro.
CamoBocnnameHeHue — nNpeaesibl BOCNAaMeHeHMA U BpeMA 3a4ePKKMN BOCNIaMeHeHuUA.
3axuraHue.

e  YyeT BAMAHMA B3aUMOAENCTBUA NNama/CTeHKa B MOAENAX TEN/I0MEePeHOCca B CTEHKY.

OcHoBHasa nuTepaTypa:
1. 3enbaosud A.6., bapen6bnatt I'.U., Inbposunu B.6., Maxsenaase .M. MatemaTunyeckan Teopus
ropeHua u B3pbiB. M. «Hayka», 1980.

2. Ky3HeuosB B.P., CabenbHuKoB B.A. TypbyneHTHOCTb 1 ropeHune. M. «Hayka», 1986.



3. BapHartu H0., Maac Y., An66n P. lopeHne. Pusnyeckne n xumMmmyeckne acnekTbl, MOAENNPOBaHME,
3KCnepMmeHTbl, 06pa3oBaHKue 3arpasHaAlLWmMX Bewects. M. «dPusmatanT», 2003.
4. A. Nedesp. MNpouecchbl B Kamepax cropaHma. Mockea. Mup. 1986.

5. Poinsot T., Veynante D. Theoretical and Numerical Combustion. Edwards. 2 - nd ed., 2005.

MeTopabl pelieHUsa 3a4a4 adpoTepMOANHAMUKN KOCMUYECKUX N1IeTaTe/IbHbIX annapaTos

Llenb gucunnamnHol:
- U3yyeHue Teopun metogosB MoHTe-Kapio u nx pasHoobpasHom NnpumeHeHUn. MsyyeHme anropuTmos
pelleHns 3a4a4 AMHAMMKWN Pa3perKeHHOro rasa Booblue 1 3a/a4 a3poTepMoANHAMUKM KOCMUYECKMX

NeTaTe/ibHbIX annapaTtoB, B YaCTHOCTMU.

3a4a4uun ANCUUNANHDI:
- Hay4MuTb CTYAEHTOB UCXOAA M3 MOCTAaHOBKM COOTBETCTBYIOWMX 33434 pa3pabaTtbiBaTb aIrOPUTMbI
pacyeTa; NpoM3BOAUTb HEOOXOAMMbI 0O6bEM PacyeToB B COOTBETCTBMU C 334aHHOMN TOYHOCTbIO;

npeacTtaBnATb Pe3yibTaTbl PACHETOB B BUAE I'pad)MKOB, rmcrorpamm m 1.n.

B pe3ynibTaTe 0CBOEHUS AUCLUMNINHDBI 06yYatoLWwmMecs SONKHbI

3HaTb:

MEeCTO M poab 06LWMX BONPOCOB HAyKM B HAy4YHbIX UCCNeA0BaHUAX;

CoBpeMeHHble Npobaembl GUINKU, MPUKNAAHON MAaTEMATUKUN U TEOPETUYECKOW U NPUKIALHOM
A3PpOrMapOMeEXaHUKK;

TeopeTnyeckne mogenu pyHaamMeHTanbHbIX MPOLECCOB U ABNEHMA B MEXAaHMUKE CNIOLWHbIX Cpes U
ee NPUIoXKeHUAX;

NPUHLUKUNBI CAMMETPUM U 3aKOHbI COXPAHEHUSR;

HOBEWLUME OTKPbLITUA €CTECTBO3HAHMUSA;

NoCTaHOBKY Npobiem PpU3NKo-maTeMaTUYEeCKOro MoAeIMPOBAHNS;

0 B3aMMOCBA3AX U GPyHAAMEHTANIbHOM €ANHCTBE ECTECTBEHHbIX HaYK.

YmeTb:

3¢¢EKTMBHO MCNO/1Ib30BaTb Ha NPAKTUKE TeOpPeTUYECKUE KOMMNOHEHTbI HAaYKU: MOHATUA, CyXKAEHUA,



YMO3aK/t0YEHNS, 3aKOHbI;
npeacTaBuUTb NAHOPaMy YHUBEPCAJIbHbIX METOL0B M 3aKOHOB COBPEMEHHOTO eCTECTBO3HAHMS;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTENILHON TEXHUKE (pacnapannennsaHue 3agaun);
abcTparnpoBaTbCA OT HECYLLECTBEHHbIX BANAHUIN NPU MOAENMPOBAHUN PeasibHbIX GU3UYECKUX
CUTYaLM, YMETb BblAENUTb INaBHYHO YacTb M MOCTAaBMTb KOPPEKTHYIO KPAEBYO 3a4au4y;

NAaHMPOBATb ONTUMA/IbHOE NPOBEAEHME YNCTIEHHOTO 3KCNEPUMEHTA.

Bnapetb:

NAaHNUpPOBAHMEM, MOCTAHOBKOM N 06paboTKoM pe3ynbTaToB GpU3NYECKOTO IKCNEPUMEHT];

Hay4yHOW KapTUHOMU MUPa;

HaBblKaMM CaMOCTOATE/IbHOM PaboTbl Ha COBPEMEHHOM BbIYUC/IUTENIBHOM 060pYA0BaHMM, 3HATH
COBPEMEHHbIE A3bIKM NPOrPamMmMUpPOBaHUS;

MaTeMaTUYECKMM MOZENNPOBaHMEM PUINYECKMX 33434 B PAMKaX METOAA MPAaHNYHOIO 3/1IeMeHTa U

CETOYHbIX METOAO0B.

K cofepraHuio gucLUNANHBI OTHOCATCA OCHOBHbIE pasaesibl Kypca:

e BeegeHune. OcHoBbl meToga MoHTe-Kapno.

e MogagennmpoBaHue cay4yaliHbIX BENYNH.

e YucneHHoe uHTErpmpoBaHume.

e PelleHWe ypaBHEHUI MaTeEMATUUYECKO GU3UKN.

e PeweHne nMHENHbIX MHTErPasibHbIX YPAaBHEHUN.

e  OCHOBHble ypaBHEHMA BbIYUCANTENBHOWN Aa3POAUHAMUKUM NOAXOAbI K UX PELLEHUNIO

e YycneHHble MeToabl peLeHNA TNHENHDBIX KUHETUYECKUX YPABHEHUA.

e MeTogbl peleHna HeNMHEMHbIX 33434 AMHAMUKM Pa3peKEeHHbIX ra3os.

e MeToabl pacyeTa npu masnbix Yncnax KHyaceHa.

e OnpegeneHune aspoAmMHaMUYECKMX XapaKTepncTuk BKC.

e OnpegeneHune aspoAMHaMUYECKMX XapaKTepncTuKk BKC.

e (CBepx3BYKOBOE 0OTEKaHMe 3aTyN/IEHHbIX Te/l C SHEProNoABOAOM.

e MogennpoBaHue TypbyNeHTHbIX TeYEHUN.

e OnpegeneHne aspoanHaMMUUYECKUX XapaKTepncTnk BKC.

e (CBepx3BYKOBOe 0O6TEeKaHMe 3aTyMN/EHHbIX Te/1 C S3HEPronoA8040M.

e MogennpoBaHue TypOYyNeHTHbIX TEYEHUIA.

e Bo3MOXHble HanpasaeHUA Pa3BUTUA meToaoB MoHTe-Kap/io B BbIYMCANTENBHOW
aspogmHamuKe.

OcHoBHas nuTepaTypa:

1. PyKOBOACTBO MO KOMMbIOTEPHOM aHanuTUKe [TekcT] : yueb. nocobue ana sysos / H0. U. Xnonkos,



B. A. Xapos, C. /1. Topenos ; M-Bo obpasoBaHusi PO, MocK. ¢pu13.-TexH. UH-T (roc. yH-T) .— M. :
M®TH, 2000 .— 117 c.

2. TeopeTtuyeckasa ¢umsuka [Tekct] : 8 10 7. T. 10 : Pusnyeckan KMHeTUKa : yueb. nocobue ans sy3os /
N. 4. NaHvgay, E. M. indowuw ; nog pea. /1. M. NutaesBckoro .— 2-e usa,., ucnp. — M. : dusmartaur,
2001, 2002, 2007 .— 536 c.

3. C.M. Epmakos, I.A. Muxaiinos Kypc ctatnctuyeckoro mogennposanusa, M: Hayka .1976. 320c.

4. N.M. Cobonb YncneHHole metoapl MoHTe-Kapno, M: Hayka. 1973. 311c.

5. O.M. benouepkosckui, H0.N. Xnonkos MeTtoapl MoHTe-Kapao B MexaHWKe XUAKOCTU U rasa, M:

A36yka-2000. 2008. 330c.

MogenupoBaHue Te4eHUit B 3/1eMeHTax CUI0BOIA YCTAHOBKU

Llenb gucunnanHol:
- 3HAKOMCTBO CTYAEHTOB C COBPEMEHHbIM METOZAMM BblYMCANTENIbHOM ra30BOM AMHAMMKM, LUMPOKO
NCNO/Ib3yeMbIMU NPU MaTEMATUYECKOM MOAENNPOBAHUM TEYEHMIN B 3/1IEMEHTAX CUI0BbIX YCTAHOBOK

ANA NeTatesibHbiX annapaTtoB pPa3/IMYHOINO Ha3Ha4YeHNA C YH4ETOM XapPaKTEPHbIX ocobeHHOCTel NoToKa.

3a4aum ANCUMNANHDI:

dbopmupoBaHMe y CTyEHTOB 6a30BbIX 3HAHWUI B 061aCTU KOHEYHO-PA3HOCTHbIX CXEM Fa30BOM
OVHAMMKM C y4eTOM 0COBEHHOCTEN TEYEHUN B 3/IEMEHTAX CUNOBbIX YCTAHOBOK S1eTaTe/IbHbIX
annapaToB Pa3/IMYHOIO Ha3HAYeHMs;

YyCBOEHME OCHOBHbIX MPUHLMMNOB NOCTPOEHMUA KOHEYHO-PA3HOCTHbIX CXEM 417 YUC/IEHHOTO
pelleHns ypaBHEHUI FA30BOM AMHAMMKM C Y4ETOM HaNpPaBAEHUI PAaCNPOCTPAHEHMA BO3MYLLEHUN;
OBNaAEHME OMNbITOM NOCTAHOBKMU TUMNYHbIX 3aZa4 pacyeTa TEYEHUA B 3/1IeMEHTaxX CUI0BOM
YCTaHOBKMU;

npuobpeTeHne NPaKTUYECKUX HAaBbIKOB MO PeasiM3aLmm airoPUTMOB 4151 YNCTIEHHOTO peLleHunn
33,34 rasoBOM AMHAMMUKMN MPU UCMOIb30BAHUN KOHEYHO-PA3HOCTHbBIX CXEM, YYMUTbIBAIOLLUX
HanpaB/ieHMA PacnpPoOCTPaHEHNA BO3MYLLEHWN;

OKa3aHWe KOHCYNbTaUMM U MOMOLLM CTYAEHTaM B NPOBEAEHUN COOCTBEHHbIX PACYETOB TEYEHWU B

3/1EMEHTAaX CUT0BbIX YCTAHOBOK.



B pe3ynbTaTte 0CBOEHUA ANCUMMNANHBI 00yYatoWMecs AOMKHbI

3HaTb:

TEOPEMY O CXOAMMOCTM peLleHNs KOHEYHO-Pa3HOCTHOM 3aaum K peleHmnto anddepeHumnanbHom
3a4a4u;

B YEM NPOABNAETCA CBOMCTBO MOHOTOHHOCTU KOHEYHO-PA3HOCTHOW CXEMbI NMPU YACIEHHOM
pelleHnn 3aa4 Ana MoAeNbHbIX ypaBHEHUI nepeHoca (MIMHENHOTO N KBa3UANHENHOMO) U ra3oBow
OVNHAMUKM;

OCHOBHbIE MPUHLMMbI TOCTPOEHUA MOHOTOHHOM CXEMbI MOBbILEHHOTO NOPAAKAa TOYHOCTU A8
MOZAENbHOrO YpaBHEHMA NepeHocCa;

B YeM 3aK/1II0YAETCA PONb NPUHLMMA MUHUMANbHbIX MPOU3BOAHbIX (MO abCONOTHOM BEAUYMHE) NpU
NOCTPOEHMMN MOHOTOHHOM CXeMbl MOBbILWEHHOIO NOPAAKA TOYHOCTU A1A MOAENbHOIO IMHEMHOIO
YPaBHEHUSA NepeHoca;

OCHOBHbI€ 3/1eMEHTbl KOHEYHO-pa3HOCTHOM cxembl C.K. FogyHOBa A5 YNCIEHHOTO peLleHuns
YPaBHEHW ra30BOMN AMHAMMUKY;

OCHOBHbIe NOAX0Abl K NOBbIWeHMto ToyHOCTU cxembl C.K. ToayHoOBa;

CBOMCTBA CUCTEMbI YPaBHEHUM rMNepboaNYeCcKoro TMna, NoJI0XKeHHbIE B OCHOBY METOA0B
pacwenneHma MmaTpuubl KOIPOULMEHTOB N BEKTOPA NOTOKOB A1 YNCNEHHOTO PeLleHNA ypaBHEHUM
ra3soBoM AMHAMUKW;

XapaKTepHble 0COHEHHOCTM NPUMEHEHNA HEABHbIX CXEM AJ/18 YACIEHHOTO PeLleHNA CTaLMOHAPHbIX
3334 ra3oBOM AMHAMMUKM C UCNO/Ib30BAaHMEM METOLOB YCTAHOB/IEHUSA;

KaK CKa3blBAETCA Ha CTPYKTYPE CUCTEMbI IMHEWHbIX YPAaBHEHUI A/1A NPUPALLLEHNI NapamMeTpPoB No
BPeMeHMU, KoTopasa GopmMmnpyeTca Npu peannsamm HeEABHOM CxeMbl 419 YUCAEHHOrO pelleHns 3a4au
rasoBoi AMHAMMKM, y4eT HanpaB/ieHMA PacnpPOCTPAHEHNA BO3MYLLLEHUN.

YmeTb:

BbINO/IHUTb @aHA/IN3 YCTONYMBOCTU KOHEYHO-PA3HOCTHbIX CXEM A1 MOAE/IbHOMO IMHENHOTO
YPaBHEHUs NepeHoca C UCNO/Ib30BaHMEM CNEKTPAIbHOMO KPUTEPUS YCTOMUYMBOCTH;

BbIMNOJIHUTb @aHa/IM3 MOHOTOHHOCTU KOHEYHO-PA3HOCTHbIX CXEM A1 MOAE/IbHOrO IMHENHOIO
YPaBHEHUA NepeHoca;

Noab30BaTbCA HEOBXOAMMbIM YCNOBUEM CXOAMMOCTU «KypaHTa-Ppugpuxca-J1esm» npu
npeasapuTeIbHOM aHaAU3e NPUMEHUMOCTU ABHbLIX U HEABHbIX PA3HOCTHbLIX CXeM 417 MOAE/IbHOIO
JIMHEMHOro ypaBHEHMUA NEPeHOoCa, a TaKKe AN1A ypaBHEHUM OAHOMEPHOM HeCTaLUMOHAPHOM ra3oBoi

ANHAMUKMU;



COCTaBWUTb aITOPUTM PELLEHMA 334341 O pacnajge NPOU3BOJIbHOTO pa3pbiBa B C/lyyae BOJH
NPOM3BOJIbHON MHTEHCUBHOCTU;

BOCMNO/1b30BaTbCA METOAOM NPeACcTaBAEHNS HEABHON Pa3HOCTHOM CXeMbl B NPUPALLEHUAX, METO40M
NPUGAMKEHHOM baKTopM3aLMU U UTEPALMOHHBIMN METOAAMMU PELLEHNSt CUCTEMbI IMHENHbIX
aﬂl'e6pal/l‘-IECKVIX KOHEYHO-Pa3HOCTHbIX ypaBHeHVIVI npu npyumeHeHn HeABHbIX PAa3HOCTHbLIX CXeM ANA
YMCNEHHOTO peLleHMA CTalMOHaPHbIX MHOFOMEPHbIX 33434 ra30BOM IMHAMUKN C MOMOLLbIO MeTo/a
penakcauuu no BpemeHu;

NPOBECTU aHANN3 KCUJIbHBIX» U «CNabbIX» CTOPOH NpeasaraeMoro CTyAeHTy A1 UCMO/Ib30BaHMA
NPOrpaMMHOro NnakeTa A4/1a peleHna KOHKPEeTHOM ra3ogMHammMyeckoln 3agaun.

Bnapetb:

HaBblKamM, NO3BONAOLWMMM CHOPMYINPOBATb ra304MHAMUYECKYIO 33434y O TEYUEHUN B y3/1ax
CWJIOBOM YCTAHOBKM C aieKBAaTHOM NOCTAHOBKOM rPaHUYHbIX U HAaYa/ibHbIX YCI0BUIA;

6a30BbIMWU 3HAHUAMMW YUC/IEHHBIX METOZ0B A1 peLlleHus chopMyIMPOBAHHOM 3a4auu;

KY/1IbTYPOM aHaNM3a NONYYEHHbIX YUCNEHHbIX Pe3y/1bTaToB, BKAOYAs UCCNe0BaHUE BANAHNS

pPacyYeTHOM CETKN Ha XapaKTePUCTMKM y31a AN YCTPOMUCTBA.

K cofepaHuio gucLMNANHBI OTHOCATCA OCHOBHbIE Pasaesibl Kypca:

e BeeaeHue. ANNpPoKCMMAUMA, YCTOMUYMBOCTb, TEOPEMA O CXOANUMOCTU.

e KOHeyHO-pa3HOCTHble CXeMbl AN IMHEAHOrO MOAEIbHOTO YPaBHEHMA NepeHoCa.
CneKTpanbHbIN KPUTEPUIA YCTOMYMBOCTU. AABHbIE KOHEYHO-PA3HOCTHbIE CXeMbl MEPBOro NopsAKa
annpoKkcumaunn. CeTOYHO-XapaKTePUCTMYECKUIA meToa,. Hernbkume cxembl (ycioBHas
annpoKkcumaums).

e HesnBHble cxembl. Cxembl 6eryuiero cyeta. Ycn0B8uMA yCTOMUYNBOCTMU.

e [loHATMe 06 0606LEeHHOM peLleHnn Ha NpUMepe MOAENbHOIO KBA3UIMHENHOIO YpaBHEHUA
nepeHoca. MOHOTOHHAA KOHEYHO-PA3HOCTHAA CXeMa MOBbILLIEHHOrO NOPAAKa ANA MOAENbHOMO
KBa3W/JIMHEMHOro ypaBHEHMA NepeHoca.

e [locTpoeHne HEOAHOPOAHOM PA3HOCTHOM CXeMbl MOBbILLEHHOMO NOPsAAKa anmnpPoKCMMaLMn Ans
MOAENIbHOIO IMHEMHOIO YPaBHEHWUA NepPeHOCca C Y4eTOM HanpaBieHUs pacnpoCcTpaHeHus
BO3MYLLEHWN.

e (CBOWMCTBO MOHOTOHHOCTU. KpUTEpUit MOHOTOHHOCTM A1 OAHOPOAHbLIX CXEM.

e (CxeMbl BTOPOro NopsfKa TOYHOCTU C LeHTPaAbHbIMU pa3HOCTAMU. CxeMbl NpeauKTop-
KOppEeKTop.

e MeToAabl YNCNEHHOTO PELIEHUA CUCTEMbI YPaBHEHUI Jiinepa ¢ HanpaBieHHbIMU PA3HOCTAMM.
MeTog pacluenneHma maTpuubl KoadpduumneHToB. MeTog, pacleneHns BEKTOPA NOTOKOB.
fiBHblE cxembl.

e MOHOTOHHAsA KOHEYHO-PA3HOCTHAsA CXEMA NOBbLIWEHHOTO NOPAAKA TOYHOCTM 18 O4HOMEPHOW
HeCcTauMOHAPHOM CUCTEMbI YPaBHEHUI ra30BOM ANHAMUKM.



e HesnBHasA cxema A1 YNCIEHHOTO pelleHnAa MHOTOMEPHbIX 33434 ra30BOM AMHAMMKN HA OCHOBE
cxembl C.K. ToayHoBa.

e HeABHble CXeMbl 41A CUCTEMbI YPaBHEHM Ditiepa Ha OCHOBE METOA0B PACLLENIEHMA MATPULLbI
K03 PULMEHTOB 1 BEKTOPA MOTOKOB.

e [pUHLUN MUHMMANBHBIX MPOMU3BOAHbIX U €r0 NCNO/b30BaHUE AR NOCTPOEHUA MOHOTOHHOWM
CXeMbl NOBbILWEHHOM TOYHOCTM A5 O4HOMEPHbIX HECTALMOHAPHbIX 33434 ra30BON ANHAMMKM.
Cxema npeanKTop-KOPPEKTOP NOBbILLEHHOMW TOYHOCTH.

e Peanusauma cxembl C.K. logyHOBa B ABYMEPHOM HeCTaLMOHapHOM ciiyyae. MNocTpoeHune cxembl
NOBbILWIEHHOM TOYHOCTW. MPUHLUN MUHUMANBbHbIX NPUPALLEHNI GYHKUUI Ha HEPaBHOMEPHbIX
HeperyiApHbIX CeTKax.

e Cxema C.K.FoayHOBA AN O4HOMEPHbIX HECTALUMOHAPHbIX 33434 ra30BON AMHAMMKM. 3a4a4a O
pacnage npou3BOAbLHOIO pa3pbiBa.

OcHoBHas nuTepaTypa:

1. FopyHos C.K., PabeHbKkuin B.C. PasHocTHble cxembl. M., HayKka, 1977.

2. PabeHbKunit B.C. BBegeHue B BbIMUCAUTENbHYIO MaTemaTuky. M., Hayka, 1994.

3. ®depopeHko P.IN. BBegeHue B BbluUCAUTENBHYIO GM3KKY. M., n3a-so MOTU, 1994,

4. lTogyHos C.K., 3abpoaunH A.B., MBaHoB M.A., Kpaliko A.H., Mpokonos I'.MN. YucneHHoe pelueHune
MHOTFOMEpPHbIX 33424 ra3oBoi agMHamuku. M., Hayka, 1976.

5. PoxpectBeHckui b.J1., AHeHKo H.H. Cnuctembl KBa3UIMHENHbIX YPaBHEHUI U UX NPUNOXKEHMA K
rasoson guHamuke. M., Hayka, 1968.

6. AHgepcoH [., TaHHexunn K., Nnetyep P. BbluMcanTenbHasa rmapomMmexaHnKka u TennoobmeH. B
2-x Tomax. M., Mup, 1990.

7. ®netyep K. BbluncnmtenbHble MeTOAbI B AMHAMUKeE *KUAKocTel. B 2-x Tomax. M., Mup, 1991.

HEVIPOCETEBbIe TexHo/siormnm m p063CTHaﬂ OTUMM3aLUUA B 3a4ad4YaX a3pOANHAMUKU

Lenb AMCUMNANHBI:

- 3HAKOMCTBO C TEOPMEN UCKYCCTBEHHbIX HEMPOHHbIX CETEN, a TaK e C MHOTOYMCAEHHbIMU
npumepammn NPUMeEHEHUA HEMPOCETEBbIX TEXHOIOMMIA B 3a4a4axX annpoKCUMAaLIMU CAOMKHbIX
dYHKUMOHANbHbIX 3aBUCMMOCTE BO3HUKAIOLWMX B MPUKIAAHON a3poanuHaMUKeE a TaK Ke npu

npeasapuTe/ibHOM MPOEKTUPOBAHUM NeTaTe/IbHbIX annapaTtos. [NpegnonaraeTca TakKe 3HAKOMCTBO C



Teopuen AMHAaMMYECKOM accouMaTUBHOM NamaTn 6/1M3KO CBA3AHHOM C PUIMKON HEeynopAA0YEHHbIX
cuctem m Teopuein GasoBbix NepexooB. BTopas yacTb Kypca npeanonaraeT 3HaKOMCTBO CTYEHTOB C
pas/INYHbIMU METOLaMM aHaIM3a HeoNpeaeNeHHOCTEN, BO3HUKAIOLWMX B PA3/IMYHbIX MPUKAAAHbIX

3a4a4d4ax U UsydyeHmne metoagos onTMMmmsaunmn npn HaiM4nMm BEPOATHOCTHBLIX KPUTEPUEB U orpaqueHMﬁ.

3agaun ANCUUNANHDI:
- HAY4YUTb CTYAEHTOB UCXOAS U3 NOCTaHOBKM COOTBETCTBYIOLWMX 3a4a4 pa3pabaTbiBaTb a/IfTOPUTMbI
pacyeTa; NpoM3BOAUTb HEOOXOAMMbI 06bEM pacyeToB B COOTBETCTBMU C 334aHHOMN TOYHOCTbIO;

npeacTaBATb pe3yabTaThl pacyeTos B BUAE rpaduKoB, rMCTOrpamm 1 T.1.

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 00yYatoWwMecs SONKHbI

3HaTb:

MECTO M po/b 06LWMX BONPOCOB HAYKM B HAy4YHbIX UCCNeA0BaHUAX;

CcoBpeMeHHble Npobaembl GUINKU, MPUKNAAHON MAaTEMATUKUN U TEOPETUYECKOW U NPUKIALHOM
A3pOrnapoOMexaHuKK;

TeopeTuyeckme moaenn GyHaamMeHTabHbIX MPOLECCOB U ABNEHUIN B MEXaHUKE CMJIOLWWHbIX cpea, u
ee NPUIoXKEHUAX;

NPUHLKUMBbI CAUMMETPUM U 3aKOHbI COXPAHEHUS;

HOBeMLINE OTKPbITUA eCTECTBO3HAHUS;

NOCTaHOBKY Npobnem PpU3NKo-maTeMaTUYECKOro MOAEIMPOBAHMS.

YmeTb:

3pPEKTUBHO UCNO/Ib30BaTb Ha NPAKTUKE TEOPETUYECKME KOMMOHEHTbI HAayKW: MOHATUA, CYKAEHMUA,
YMO3aKNUYEHNA, 3aKOHbI;

npeacTaBuUTb MAaHOPaMy YHUBEpPCA/IbHbIX METOA40B U 3aKOHOB COBPEeMEHHOr0 eCTeCTBO3HaHMA;
paboTaTb Ha COBPEMEHHOM BbIYMCAUTE/ILHON TEXHUKE (pacnapannennsaHue 3agaum);
abcTparnpoBaTbCa OT HECYLECTBEHHbIX BANAHUIA NPU MOAENNPOBAHUM pPeasibHbIX GU3UYECKUX
CUTYaLM, YMETb BblAENTb INaBHYO YacTb M NMOCTAaBMUTb KOPPEKTHYIO KPAaeBYO 3a4au4y;
NAaHMPOBATb ONTUMAJIbHOE NPoBeAeHUe YNCAEHHOTO SKCNepumeHTa.

Bnagetb:

NJIaHUPOBAHMEM, NOCTAHOBKOM M 06paboTKOM pe3ynbTaToB GU3MYECKOTO SIKCNEPUMEHTA;



Hay4YHOM KapTUHOWN MMPa;

HaBbIKaMM CaMOCTOATENbHOM PaboTbl HA COBPEMEHHOM BbIYUCIUTENIBHOM 060PYL0BaHNUM, 3HATb
COBPEMEHHbBIE A3bIKA NPOrPaMmMUPOBAHUS;

MaTeMaTU4YeCKMM MOAENNPOBAHMEM GU3MUECKUX 33a4 B PaMKaxX MeToAa FPpaHUYHOTO 3/1EMEHTA U

CETOYHbIX MeToa08B.

K cogeprKaHunio gmMcumnanHbl OTHOCATCA OCHOBHbIE pa3aenbl Kypca:

e YTo TaKoe HeMpOHHble ceTU. Bronormyeckunin HelipoH. Yenoseyecknin mosr. Moaenun HelipoHoOB.
ApxuTeKTypa ceTel. NpeacraBneHne 3HaHUMA.

e [Ipouecchbl 06y4eHuA. ObyyeHMe, OCHOBAHHOE Ha KOPPEKLMM OWNOOK. ObyveHNe Ha OCHOoBE
namaTtn. ObyyeHne Xebba. KoHkypeHTHOe 06yyeHme. ObyyeHne BonbumaHa. ObyyeHue ¢
yuuntenem, obyyeHune 6e3 yuutens. 3agaum obyvyeHus: accounaTmMBHaa NamsTb, pacno3HaBaHWe
06pa308, annpokcnumauma GyHKUMI, ynpasaeHue, bunbtpauma. NamaTb B BUAE MaTpumLbl
Koppensaumin.

e OaHOCNOMHBIN NepcenTpoH. Teopema 0 CXOAMMOCTM nepcenTpoHa. Npadumkm npouecca
o0by4yeHUs. 3agava aganTmeHon GunbTpaLmm. Bsaumocsasb nepcenTpoHa 1 6aliecoBcKkoro
KnaccmduKaTopa B rayccoBol cpeae.

e MHOrocnoliHbI nepcenTpoH. AAropuTm ob6paTHOro pacnpocTpaHeHus. [Ba npoxosna
BbIYNCNEHUIN, CKOPOCTb 0BYYEHMA, NoceA0BaTe/IbHbI U MAKETHbIN PEXKNUMbI 0OyYeHUA.
Kputepuin octaHoBa. lNepeKpecTHas npoBepKa.

e Annpokcumauma GyHKLM. Teopema 06 yHMBEPCANbHOM annpoKkcumaumun. «poknatme
pasmepHocTn». OByyeHMe ¢ yuuTenem Kak 3agadva ontuMmmsaumnn. MeTtog, conpsaxeHHbIX
rpaaneHToB. KBasMHbIOTOHOBCKME MeToAbl. MeToa KOMMNbITEPHOW 3aMOPO3KU. [eHETUYECKUI
anNropuTMm.

e CeTu Ha OCHOBe paauanbHbIX 6asucHbIXx pyHKUMI (RBF).Teopema KoBepa o0 pa3geimmoctu
MHOecTB. 3agaya nHtepnonaumn. Teopema Munuyennu. CpasHeHue ceteit RBF n MHOrocnoiHbIx
nepcenTpoHoB. CTpaTernn obyyeHma. CayyanHolii BbI6Op GUKCUMPOBAHHbIX LLEHTPOB. Bbibop
LLeHTPOB Ha OCHOBE CaMOOpraHM3aumMun. Bbibop LEHTPOB € yunTenem.

e KapTbl camoopraHum3saumu. NpoLecc KOHKYpeHUMK, NpoLecc Koonepauymm, Npouecc agantaluu.
YnopagoyeHue n cxogmumocTb. KpaTkoe onvcaHue anroputma SOM

e HenpoanHamuKa. AnHammyeckune cuctembl. MPoCTPaHCTBO COCTOSHUN. ATTPaKTOpbI.
YnpasneHueb aTTpaktopamun. Mogenb Xonpunaa.

e CraTUCTUYECKas MexaHMKa mogenu Xondunaa. Metog, penauk. BolumcneHme ceoboaHom
3Heprum.

e ®da3oBasa Anarpamma mogenu Xonounga. 06o06uweHns mogenn Xondpunga. Teopusa E. FapaHep.

e [IMHaMWYEeCKM ynpaBasemble PeKYpPPeHTHblIe CeTU. ANropUTMbI 0ByYeHuUs.

e AHaNM3 UCTOYHUKOB HEOMpPEAENEHHOCTU B MOAEeNN. IMNNpUYeckme GyHKUMK pacnpeseneHus.
MeToabl AnepHOro craaxunsaHmaA. CtaHa4apTHbIE O4HO- U MHOFOMEPHble GYHKUMK
pacnpegenexua. AHanus koppenaunin. MNpaduyeckmnii aHanms ¢ nomolubio QQ- rpadpukos.
OueHKM NnapameTpoB. Xn-kBagpat Tect. TectuposaHue no Konamoroposy-CmupHosy. MpuHLUMN
MaKCMMasibHOro npasgonoaobus. baliecoBckne MHGOPMALMOHHDBIE KPUTEPUN.

o BepoATHOCTHblE KPUTEPUM KAYeCcTBa U TEOPUA HAZEKHOCTU. M30BEPOATHOCTHbIE
npeobpasoBaHus. MpeobpasoBaHne PoseHbnaTa. NpeobpasosaHme Hatada. NHOeKc
HazeXHocTn. MeTogbl OLEHKN HafeKHOCTM NePBOro, BTOPOro MBbICLLMX NopaaKkos ( FORM,



SORM, HORM). MeTtoapl NpobHbIx BbIGOPOK. PasnnuHble pasHoBnaHOCTU meToaa MoHTe-Kapno.
MeTog cyuiecTBeHHbIX BbIBOPOK. BbiIbopKM HanpasaeHuit. Metoz J1IaTUHCKOro runepky6ba.

e  ONTMMM3ALMA B YCNOBUAX CTAaTUCTUUECKOM HeonpeaeneHHocTH (pobacTHaa onTumusaLms)
®PyHKUMA noTepb U GYHKLMA BEPOATHOCTU. DYHKLMA KBAHTUAN. MeToabl feTEPMUHUPOBAHHOTO
3KBMBANEHTa. buanHenHaa yHKLMA NoTepb U cheprnyeckn CMMMETPUYHbIE pacnpeseneHums.
®yHKLMA NOTepb BO3pacTatoLwas no crpaternn. [loseputenoHbli metos. Makcumusaums
ueneblx QYHKUMI Ha AoBeputenbHom anannconge. CtoxacTu4yeckme KBasurpagneHTHble
anroputmbl. 334341 CTOXacTMYECKOro NPOrpaMmmMpPOBaHMA C BEPOATHOCTHBIM OFPaHUYEHNEM.

e [nybokoe obyyeHue ( Deep Learning)

OcHoBHasa nuTepaTypa:

1. Teopus HelpOHHbIX ceTelt [TeKkcT]. KH.1 : yueb. nocobue ans By3os / A. U. Tanylwknd .— M : Pea.
KypHana "PagmoTtexHuka", 2000 .— 416 c.

2. HeipoHHble cetu [TekcT] : nonHbin Kype / C. XaltkuH ; nep. ¢ aHra. H. H. Kyccynb, A. 1O.
LLlenecTtoBa ; nog pea. H. H. Kyccynb .— 2-e usa., ncnp. — M. : Bunbamc, 2006 .— 1103 c.

3. HeMpoHHble ceTh: ncTopuA passBuTma Teopun [TekcT]. KH. 5 : yyeb. nocobue ana sysos / noa obu,
pea. A. W. TanywkuHa, A. 3. UbinknHa .— M. : UTIPXKP, 2001 .— 840 c.

4. HelpoHHbIe ceTn: nctopms passutua Teopum [Teker]. KH. 5 : yueb. nocobue ana sy3os / nog obuy,
pea. A. W. TanywkuHa, A. 3. UbinknHa .— M. : UTIPXKP, 2001 .— 840 c.

5. OnTMMM3aumMA NapaMeTpoB MHOTFOLLe/IEBbIX ieTaTesbHbIX annapaTos [TekcT] : [yueb. nocobue ana
By308] / C. A. NMuasckuit, B. C. bpycos, E. A. XBunoH .— M. : MawuHoctpoeHune, 1974 .— 168 c.

6. d. YoccepmaH. HelipokomnbioTepHas TexHuMKa. Mockea: Mup,1992.

7. AH. TopbaHb, A.A. PoccueB. HelpoHHble CeTU Ha NepcoHaibHOM KomnbioTepe. HoBOCMBUPCK:
Hayka, 1996.

8. Mamainos A.®., Conogos M.N. YucneHHble meToapl ontummsaumu. — M.: DUSMATINT, 2008.

OcHOBbI TeXHONOrMi1 MHPOPMaLMOHHOK NoaaepKKu paspaborok CALS/UMU

Llenb gucunnaunHol:
- 3HAKOMCTBO CTYAEHTOB C NpMHUMNammM, 6a30BbIMM TEXHONOMUAMMU, OCHOBHbBIMU MHCTPYMEHTAMMU U
npumepammn NpakTUYEeCKon peanmsaumm HGOPMALMOHHOM NoALEPKKM Pa3paboTOK NPOMbILIEHHbIX

nsgenumit (TexHonornm nHGoOpMaLMOHHOM Noaaep>KKM usagennin nan UMM — texHonornmn), nexaummm



B OCHOBE MpoLecca co3gaHnA cCoOBpeMeHHOM aBUaLUMOHHOM TeXHUKN. Kypc coaepKnT Kak obwme
noAaxoAbl K paccMmaTpuBaemMbIM BOMPOCaM, Tak U CBEAEHNA O NpaKTUYeckol peaansaumnm UMU —

TEXHO/IOMMIM Ha OTEYECTBEHHbIX npeanpuaATnAx aBnagBunraTtenecTpoeHnA.

3a4a4m AUCUMNANHDI:

dopmupoBaHue y cTyaeHToB 6a30Bbix 3HaHMI B 0bnacTtm UMW — TexHonoruis;

npuobpeTeHune CTyAeHTaMM 3HaHUIM O Ha3HAYeHUN U 0coBeHHOCTAX ncnonb3oBaHus UMN
TEXHO/IOTUI HA PA3/IMYHbIX CTAAMAX }KU3HEHHOIO LMKAA CIOXKHOFO HAYKOEMKOTO U34eNnA, B KaYecTse

KOTOPOTro paccMaTpMBaETCA COBPEMEHHbIN aBUALMOHHbIN rasoTypbuHHbIN asuratens (MMA).

B pe3ysbTaTe 0CBOEHUA AUCLUMNINHDBI 00yYatoWwMecs SONKHbI

3HaTb:

6a30Bble NPUHLMMNbI U NPUHLMMINANbHBIE PELLEHUA, UCMO/Ib3YEMblE NPU CO34aHUN
(MPOEKTUPOBaHNKN) HAYKOEMKUX U3 4NN aBUALMOHHOW TEXHUKM;

OCHOBHbI€ CTaAUN }KU3HEHHOTO UMK/IA COBPEMEHHbIX aBMaUMOHHbIX [TA;

OCHOBHbIe NPoH6AEMbI peann3alumm HavaibHbIX CTaMUMN }KU3HEHHOTO LMK/1a COBPEMEHHbIX
aBMaUMOHHBbIX I'T[, cBA3AHHbIX C UX NPOEKTUPOBAHUEM;

COBpPEMEHHOE COCToAHNE NPobHeMbl UHPOPMALMOHHOTO COMPOBOXKAEHMA Pa3paboTokK (peanmsaumm
UMW — TexHONOMNi).

YmeTb:

No/Ib30BaTbCA NOYYEHHBIMU 3HAHUAMMW ANA NOHUMAHUA TEHAEHUNIA U Npobiem co3aaHus
CNOXKHbIX HAYKOEMKUX M34Ee/NIN aBUALMOHHOM TEXHUKY;

OPUEHTMPOBATLCA B CNEKTPE NPOrpaMMHbIX MHCTPYMEHTOB, MCNOJIb3yeMblIX Npu peanm3sauum UMA
— TEeXHOJIOrMI Ha CTaAuKN NPOEKTUPOBAHMUA aBUALMOHHbIX [T/,

Bnagetb:

6a30BbIMW HAaBbIKaMM MO UCMOL30BAHUIO CPEACTB FTEOMETPUYECKOTO MOAENNPOBAHUA U

UHXEHEPHOro aHan3a.

K cogeprKaHunIo gMcUMnAnHBbI OTHOCATCA OCHOBHbIE pa3e bl Kypca:



e UcTopus pa3sutua, dunocodus n ocHosHble NoHATMA UMU — TexHoNOrMI.

e  KM3HEHHbIN UMK aBMaumoHHoro M v ero sTanbl.

e OTan KOHUEeNTya/bHOro NPOeKTUPOBAHUA.

e DTan 3CKM3HOro NPOEKTUPOBAHUA

e 3JTan paboyero NPoOeKTUPOBAHMS.

e [loarotoska Npou3BOACTBA M NPOMU3BOACTBO.

e lcnbiTaHue.

e JKcnayaTtauma.

e [lporpammHble MHCTPYMEHTbI KOHCTpyMpoBaHua (CAD-cuctembl).

e  UHcTpymeHTbl 2 D KOHCTpyupoBaHusa (Komnac, AutoCAD u ap.)

e  UHcTpymeHTbl 3 D KOHCTpyupoBaHua (NX n ap.)

e [IporpammHble MHCTPYMEHTbI TEXHOIOrMYECKOM NoAroTOBKM nponssoactea (CAM — cuctembl)
e YnpasneHue nHPopmaLmenn B paMKax }KMU3HEHHOTO UMKNA U3[enmns

e VHCTpyMeHTbl MHGOPMALMOHHOM NoAAEPKKM pa3paboToK

e [lpumepbl yCnewHo peannsaumm TeXHON0MM MHGOPMALLMOHHOM NOAAEPHKKN Pa3paboTok.

OcHoBHasa nuTepaTypa:

1. OcHOBbI aBTOMaTU3MPOBAHHOIO NPOEKTUPOBaHUA [TeKcT] : yuebHUK ana By3os / U. M. HopeHkos
.— M. : N3g-80 MI'TY nm. H. 3. bBaymaHa, 2000 .— 360 c.

2. HopeHkos W.I1. OCHOBbl aBTOMAaTM3UPOBAHHOIO NPoeKTUpoBaHma. — M.: MITY um.
H.3.baymaHa, 2002.

3. HopeHkos W.I1., Kyabmuk MN.K. UHPOpmaLMOHHAn noanepKka HayKoemMKkux nsgenmn. — M.:

MITY um. H.3.baymaHa, 2002.

OCHOBbI PU3UKO-XMMUYECKOU KMHETUKU U FTOpeHUne

Llenb gucunnamnHeol:

- 3HAKOMCTBO CTYAEHTOB C OCHOBaMW GUINKO-XUMUNYECKOM KMHETUKN U NPOLLECCaMmn FOPEHUA U
B3PbIBa, ANCUMMNANHDI, IEXKALLEN HA CTbIKE CTaTUCTUYECKON GM3NKM, KBAHTOBOW MEXAHUKKN, TEOPUN
CTPOEHMA aTOMOB U MOJIEKY, TEOPUM PENAKCALMOHHbBIX M LLEMHbIX MPOLECCOB, XUMUU TOPEHUS,
OUBUNKM ropeHns 1 B3PbIBa, @ TaKKE CMEXKHbIX AUCUUNANH, obecneymBatowmx NOJHOLEHHOe HayYHoe

conposoxgeHmne ny4yeHme ocHos ¢M3VIKO-XMMMH€CKOV1 KUHETUKN N ToOpeHUA.



3aaa4un ANCUMNANHDI:

dbopmmupoBaHue y cTyaeHToB 6a30BbIx 3HAHWIN B 061aCTU GU3UKO-XMMUUYECKON KUHETUKM U XMMUN
ropeHus;

npuobpeTeHne TeopeTUYECKUX 3HAHMIM B 061aCTU ONMUCAHNA U MOAENMPOBAHUA HEPABHOBECHbIX
OUBNKO-XMMUYECKMX NMPOLLECCOB B MOTOKAX PEArMpYHOLLErO ra3a M NAasmbl, a TaKKe B a/1eMeHTax
peaKTUBHbIX ABUraTenen;

OKa3aHWe KOHCYNbTaUMUM U MOMOLLM CTYAEHTaM B NPOBEAEHUN COOCTBEHHbIX TEOPETUYECKUX U

3KCNEepPUMEHTA/IbHbIX NCCneaoBaHU B 061aCTU GU3UKO-XMMUYECKON KUHETUKN N XMMUU TOPEHUSA.

B pe3sysibTaTe 0CBOEHUA AUCLUMNINHDBI 06yYatoWwmecs ONKHbI

3HaTb:

dyHOAaMeHTaIbHble NOHATUA, 3aKOHbI, TEOPUN KNACCUYECKOM U COBPEMEHHON PUBUKM U XMMUN,
BK/1t04AA KBAHTOBYO MeXaHWKY U KBAHTOBYO XMMWIO;

NOPAAKN YUCNEHHbIX BEJIMYUH, XapaKTEPHbIe AN1A PA3/INYHbIX Pa3fenos GU3MKN U XUMUK;
COBpPEMEHHbIe NpPobaeMbl GUNKM, MaTEMATUKK;

COBPEMEHHOE NONOXKEHUU aen B npobneme naeHTUGUKALUUN GUINYECKUX U XMMUYECKMX
HEepPaBHOBECHbIX NPOLLECCOB B PEArMPYIOLLMX MOTOKAX U NPU FrOPeHUU;

pa3HOBUAHOCTU COBPEMEHHbIX CNOCco60B MaTeMaTUYECKOro MOAENIMPOBAHUA U UCCNeA0BaHUSA
PU3NKO-XMMUYECKUX NPOLLECCOB B pearnpyowmnx NoToKax n Npu ropeHunun.

YmeTb:

abcTparnpoBaThCa OT HECYLECTBEHHOTO NPU MOAENMPOBAHUM PeasibHbIX PUIUYECKUX CUTYALUIA;
NoNAb30BaTbCA CBOMMM 3HAHMAMM ANA pelleHna PyHAaMeHTaNbHbIX, NPUKAAAHbIX 3a4a4 U
TEXHOJIOTUYECKNX 3a4au;

[enatb NpaBUbHbIE BbIBOAbI U3 CONOCTABAEHMA PE3Y/IbTaTOB TEOPUM U SKCNMEPUMEHTA;
NPOM3BOAUTbL YNC/IEHHbIE OLLEHKM MO NOPAAKY BE/INYMHDI;

[eNaTb KaYeCTBEHHbIE BbIBOAbI NPU Nepexoae K Npeae/ibHbIM YCI0BUAM B U3y4aemblx npobiemax;
BMUAETb B TEXHUYECKUX 3a4a4ax GU3MYeCcKoe coaeprKaHue;

OCBauBaTb HOBble NpegMeTHble 061acT, TEOPETUYECKME NOAXOAbl U SKCNEPUMEHTaNbHbIE
MeTOAMKU;

BbIBOAUTb OCHOBHbIE YPaBHEHMNA NOHNMATb UX ¢M3W—I€CKMVI CMbIChH;



No/Ib30BaTbCA annapaTom U MeToA0/10rMen GUUKO-XMMUYECKOM KUHETUKM U TEOPUM TOPEHUSA B
peanbHbIX 3a4a4ax;

3¢ dEKTUBHO MCNONb30BaTb MHPOPMALLMOHHBIE TEXHOIOTMM U KOMNBIOTEPHYIO TEXHWUKY ANA
OOCTUNKEHMA HEOBXOANMBIX TEOPETUYECKUX U NMPUKAIAHbBIX Pe3yNbTaToB.

Bnapetsb:

HaBblKkaMuM 0CBOeHMA 60ablIoro o6bema MHPopMaLnu;

HaBblKaMM caMocToATeNIbHOM paboTbl B nabopaTtopum u NHTEpHETE;

KY/IbTYPOI NOCTAHOBKN M MOLENNPOBAHMA LWUMPOKOTO Kpyra 3a4a4 GpU3MKO-XMMUYECKON KUHETUKHM
N ropeHus;

HaBblKaMM rPAaMOTHON 06paboTKM M MHTepNpeTaL MM Pe3yNbTaTOB IKCNEPUMEHTOB U UX
COMOCTaB/IEHNA C TEOPETUYECKUMM SAHHBIMU;

NPaKTUKOWN UCCNEeA0BaHMUA U PELLIEHUSA TEOPETUYECKUX U MPUKIALHbIX 33434 GU3MKO-XMMUYECKOM
KUHETUKU U TopeHns;

HaBblKaMM TEOPETUYECKOTO aHaNM3a 33434 PU3UKO-XMMUYECKOM KUHETUKM U XUMUSA TOPEHUA,

XapaKTePHbIX A1 PA3/IMYHbIX MPUPOAHbIX ABJIEHUI U MPOLECCOB B TEXHUYECKUX YCTPOMCTBAX.

K cogepaHuo ancumninHbl OTHOCATCA OCHOBHbIE pa3ae/ibl Kypca:

e  OCHOBHble NONOXKEHUA PU3UKO-XMMUYECKON KMHETUKN. YpaBHeHue Mayan. MpuHumn
MMKPOCKOMMYECKOM 06paTMMOCTM M NPUHLMN AeTaNbHOro paBHoBecus. Teopema Jlinysuna o
coxpaHeHunn pa3oBoro obbema. YpasHeHue JSinysuns.

e TeopuA paBHOBECHbIX COCTOAHWUI B CTAaTUCTUYECKOM PU3MKe. BbIBOA TEPMMYECKOTO U
Ka/IopUYECKOoro ypaBHEHUI COCTOAHUA Ha OCHOBe MeToAa borontobosa. Teopus HEPaBHOBECHbIX
NPOLECccoB B CTAaTUCTUYECKON PU3nKe. YpaBHeEHMNE 414 OAHOYACTUUYHON PYHKLUM
pacnpegenenus. Llenoyka ypaBHeHu borontob6osa-KupKkeyaa. YpaBHeHus Bnacosa u
bonbumaHa. PagHoBecHOe pelleHune ypasHeHUAa bonbumaHa

e  OCHOBHble NONOXKEHNA KBAaHTOBOM MexaHUKW. YpaBHeHMe LpeanHrepa. CTpyKTypa aTOMOB 1
Monerysl. MoBepPXHOCTU NOTEHLMANBbHOM 3HeprMn. Bo3byKaeHHble COCTOAHMSA (BpaLLaTesibHble,
KosiebaTeNibHble 1 3N1eKTPOHHbIE). KnaccuduKaumsa Tepmos. ATOMapHbIe U MOJIEKYIAIPHbIE
cneKkTpbl. CNMH-0pbUTaNbHOE B3aMMOAENCTBME M TOHKAA CTPYKTypa cneKkTpos.4

e OcobeHHOCTM NocTynaTeNbHOM penakcaumu. FasokMHeTUYecKoe ypaBHeHMe BonbLumaHa 1 ero
pelleHne ANA OA4HOKOMMNOHEHTHOM cuctembl. BpalaTtenbHasa penakcauma. OCHOBHbIE MOHATUA.
Bpems BpawatensHol penakcauum. Knaccuyeckan Teopus. Monyknaccuyeckue Teopum.

e KonebaTenbHasa penakcauma. OCHOBHble NonoxKeHus. KonebatenbHan penakcauma B
OZIHOKOMMOHEHTHOW CUCTEME ABYXaTOMHbIX monekyn. V-T u V-V obmeH. BpemeHa penakcaumu.
FapMOHMYECKMIA U aHTAPMOHUYECKU OCUMANATOP. YPOBHEBOE M MOAOBOE NPUDAUNKEHUA ANS
onucaHua KonebatenbHOM penakcaumm. OnucaHme KonebaTenbHOM penakcaunm B Tpex- 1
MHOrOaTOMHbIX MOJIEKY1aX.

e  OCHOBDbI 3/IEKTPOHHOM KMHETUKM aTOMOB M MonekyA. E-E, E-V n E-T npoueccbl. OCHOBHble
MoAenn 1 ypasHeHUA.



e XMMMUYeCcKMe peakL MM B ra3ax: OCHOBHbIE NMOHATUA. [TpoCTble N CNOXKHble peakLmu. CKOpoCcTb
HeobpaTUMoit U 06paTUMOI peakumn. IHeprua ceasun. TennoTa peakumn. Xummyeckoe
paBHOBECME, KOHCTAHTA PaBHOBECKA, NPUHLUMN AEeTa/IbHOTO PABHOBECUA B XMMUYECKOM
KuHeTuke. MpocTenine Moaenm CTONKHOBEHUIA. PacueT KOHCTAHT CKOpOCTen peakLumi.
MaKpOoCKONMYeCcKMii 1 MUKPOCKOMMYECKUI aCNeKTbl KWHETUKU XMMUYECKMX peaKkLumit. YyeT
BHYTPEHHMX cTeneHel ceoboapl.

e  OCHOBHbIE MONOXKEHMA XUMUKN FOpeHNA. MeTog, KBa3UCTaUMOHAPHbIX KOHLLEHTPALMUNA.
BocnnameHeHue 1 ropeHne. MexaHU3mbl MHULUMMPOBaHMA ropeHna. LlenHble HepasseTBiEHHbIE
N pa3BeTBAEHHbIE peaKkLnn. CaMoyCKOpAIOLLMECA XMMUYECKNE peaKuun. Bapbis n
camoBocnsiameHeHue. Teopus H.H. CemeHoBa 1 eé moandmrKaLma npu Bo3OYKAEHHbIX
peareHTax. [pumMmepbl pearnpyroLLmMx CUCTEM C LenHbIMK peakumammn: H2+02( Bo3gyx), CH4+02(
BO34yX).

OcHoBHasa nuTepaTypa:

1. 1.1 NaHgay, E.M. iIndwwnu,. KBaHToBaa MexaHuKa. Hepenatmueucrckas Teopua. Mockea. Hayka.
1977.

2. W.IN. bapaHos. TepmogmHamuKa. M.: Boicwasa LLkona 1976.

3. HepaBHOBEeCHble PU3MKO-XMMUYECKME NPOLLECChl B FAa30BbIX NMOTOKAX M HOBblE MPUHLMNbI
opraHmsauunu ropenua. MNoga peaakumen A.M. Crapuka. M.: TOPYC NMPECC, 2011. 872 c.

4. CemunoxuH U.A., Ctpaxos b.B., Ocnnos A.U. KnHeTMka xummnuyecknx peakuuin. M.: Usa-so MIV.
1995.

5. lTopawney, b.®., Ocnnos A.M. LenenuH J1.A. KuHeTM4eCcKkne NpoLecchbl B ra3ax n MOJEKYNAPHbIE
nasepol. M.: Hayka. 1980.

6. Xumua ropeHus. lNog pea. NapguHepa Y. M.: Mup. 1988.

7. Ctapuk A.M., Tutoea H.C. 06 ymeHbLUeHMN TemNepaTypbl BOCNIAaMEHEHMA MONEKYIAPHbBIX CUCTEM
Nnpu HepaBHOBECHOM BO3bYXAeHUW KonebaTebHbIX CTeneHel cBoboapl pearmpytoLmx monekyn. //

KuHetnKa n Katanms. 2000. 1.41. No5. c.650-657.

PyccKuid A3bIK Kak UHOCTPaHHbIM

Lenb AUCUMNANHDI:

bopmmMpoBaHME MEXKKYIbTYPHOM NPOdeCccMoHaNbHO OPUEHTUPOBAHHON KOMMYHUKATUBHOM



KOMNETEHUMM Ha cpeaHe-NpoABUHYTOM ypoBHe Bl+ (no O6LieeBponeiickoi WKane ypoBHel
BNAAEHMA MHOCTPAHHBIMW A3bIKAMW) ANS PELIEHUA COLMAaNbHO-KOMMYHUKATUBHbIX 33434 B Pa3/INYHbIX
obnacTtax 6bITOBON, KyNbTYpHOM, NpodeccMoHanbHOM U HayYHOM AeATENIbHOCTM Ha PYCCKOM s3blKe, a

TaKxXe gnAa AaﬂbHEﬁLLIEI'O CaMOO6pa3OBaHMFI.

3a4a4m AUCUMNANHDI:

3agaun GopMUPOBAHUNSA MEKKYNbTYPHON NpodeccMoHabHO OPUEHTUPOBAHHON KOMMYHUKATUBHOM
KOMMNETEHLMM COCTOAT B NOC/Ie40BATE/IbHOM OBNAAEHNM CTYAEHTAMMN COBOKYMHOCTbIO
cybKomneTeHU M, OCHOBHbIMM U3 KOTOPbIX ABAKOTCA:

— INHFBUCTUYECKAA KOMMNETEHLMUA, T.€. yMEHME a4eKBAaTHO BOCNIPUHNUMATb U KOPPEKTHO MCNONb30BaTb
A3bIKOBble eANHULLbI HAa OCHOBE 3HAaHMN 0 POHONIOTNYECKUX, TPAMMATUYECKMX, NEKCUYECKUX,
CTUNCTUYECKNX OCOBEHHOCTAX N3Y4aeMOoro s3blKa;

— COLMO/IMHIBMUCTUYECKAA KOMMETEHLMSA, T.€. YMEHME afLEKBATHO UCMO/b30BaTb peannn, GoHOBbIE
3HaHUSA, cUTyaTUBHO 0bycnoBeHHble dopmbl 06LLEHUSA;

— COLMOKYNbTYPHAA KOMMNETEHUMA, T.. YMEHUE YYUTbIBATb B 0OLLEHMN peyeBble 1 NoBeAeHYECKNE
MOZENN, NPUHATbIE B COOTBETCTBYIOLLEN KY/bTYPE;

— couManbHas KOMNEeTeHUMS, T.e. yMEHME B3aMMOAENCTBOBATb C MapTHEPaMM Mo 06LLEHMIO, BCTYNaTb
B KOHTAKT 1 NoaAepKunBaTtb ero, Bnagena HeobxoaMMbIMM CTpaTErnaMM;

— CTpaTerMyeckasa KOMMNeTeHUM A, T.e. YMEHNE MPUMEHSATb Pa3Hble CTPaTerMm a8 NoanepKaHuA
ycnewmHoro B3aumoAencTems Npu yCTHOM / NMCbMeHHOM 06 LLEeHUY;

— OVUCKYPCMBHAA KOMMNETEHUMS, T.€. yMEHME NOHMMATb U NOPOXKAATb MHOA3bIYHBIN AUCKYPC C y4ETOM
KY/IbTYPHO 06YCNOBAEHHbIX Pa3nyunij;

— 06LWw,an KomneTeHUMs, BKIOYAOLLAsA HAapA4Y CO 3HAHMAMM O CTPaHe U MUpe, 06 0cobeHHOCTAX
A3bIKOBOM CUCTEMbI TaK¥e U CNOCOBHOCTb PaCLLUMpPATb U COBEPLUEHCTBOBATb COBCTBEHHYIO KapTUHY
MMUpPa, OPUEHTUPOBATLCA B MeANNHbIX UCTOYHUKAX MHGOPMaLUK;

— MEXKKYNbTYPHAnA KOMMNETEHUMSA, T.€. CNOCOBHOCTb AOCTUYb B3AMMOMNOHUMAHNA B MEXKKYIbTYPHbIX
KOHTaKTax, MCMO/b3yA BECb apPCEHA YMEHUIN ANA peanns3aumm KOMMYHUKATUBHOTO HAMEPEHUSR;

— KOMMEHCcaTopHan KoMMeTeHUMs, T.e. CNOCOBHOCTb n3bexKaTb HeJONOHNUMaHUA, NPeoaoNeTb

KON\MYHMKaTMBHbe/‘I 6apbep 33 CHET UCNO1b30BaHNA N3BECTHbLIX peYyeBbIX N METAA3bIKOBbLIX CPEACTB.



B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 0ByYatoMecs AONXKHbI

3HaTb:

OCHOBHbIe QaKTbl, peanmu, MMeHa, 4OCTONpMMeYaTeIbHOCTH, Tpaanumm Poccuu;

OOCTUMKEHUA, OTKPbITUA, COBbITUA M3 061aCTU PYCCKOM HAYKU, KYNbTypbl, NOAUTUKM, COLMANBHOM
KU3HU;

boHeTUYECKUNE, NEKCUKO-TPAaMMATUYECKMNE, CTUIUCTUYECKME 0COBEHHOCTU PYCCKOTO A3bIKa U ero
OT/INYME OT POAHOrO A3bIKA;

0CO6EHHOCTM OCHOBHbIX TUMOB WU HEKOTOPbIX XaHPOB NMUCbMEHHOM U YCTHOW peuu;

0COBEHHOCTM U Pa3IMYHbIN GOPMY/bl PYCCKOrO PEYEBOro 3TUKETA.

YmeTb:

NMOHUMATb Ha CNYX COAEPKAHNE 3aKOHYEHHOTO NO CMbIC/Y ayAIMOTEKCTa, B KOTOPOM MCMNO/b3YHOTCA
B OCHOBHOM 3KCMIMLIUTHbIE CNOCOBbI BbipaXKeHUs coAepKaHmA, a AONYCTUMbIE UMNAULUTHbIE GOPMbI
OT/INYAIOTCA BbICOKOW YaCTOTHOCTbIO U CTaHAAPTHOCTbIO MOAENe NPoAyLMPOBaHNS CMbICNA;
[OCTUraTb HEOBXOANMBIX YPOBHEN NOHMMAHUA B Pa3/INUHbIX chepax U cuTyaumax obuieHus B
COOTBETCTBUM C 3a4aHHbIMM NapaMeTPamM COLMAbHbBIX M NOBEAEHUYECKUX XapPaKTEPUCTUK 0BLLEHUS;
NOHUMATb OCHOBHOE TEMATUYECKOE COoAepPKaHME, a TaKkKe Hanbonee GyHKLUMOHANbHO 3HAYUMYIO
CMbICNOBYIO MHGOPMALMIO, OTPAKaOLLYHO HAMEePEHWS TOBOPSALLETO;

NMOHUMATb CEMAHTUKY OTAE/IbHbIX PParMeHTOB TEKCTA U K/THOUYEBbIX €4MHUL, ONPeaenaoLWmx
0COBEHHOCTM Pa3BUTUA TEMATUYECKOrO COAEPXKaHUA;

NOHUMATb OCHOBHbIE COLMA/IbHO-NOBEAEHUYECKME XapPaKTEPUCTUKM FOBOPSALLETO;

NMOHUMATb OCHOBHbIE LIE/IM U MOTUBbI FTOBOPALLLEFO, XapaKTEP Er0 OTHOLLEHUA K NPeAMETY PeUn n
PELUMUEHTY, BbIPaXKEHHbIE B ayAUOTEKCTE KCMIULUTHO;

[OCTUraTb ONpeaeneHHbIX LLenei KOMMYHUKaLMK B Pa3indHbIX chepax obLLEHNA C yyeTom
couManbHbIX Y NOBEAEHYECKUX PONEN B ANANOTMYECKON U MOHONOTMYECKOW GOpMax peyu;
OpraHn3oBbIBaTb peyb B popme ananora, 6biTb UHULMATOPOM AManora-paccnpoca, UCNonb3ys
pa3BUTYIO TAKTUKY peyeBoro obueHna (HauMHaTb U 3aKaHYMBATb PA3roBOP B CUTYaLMAX Pa3/IMYHOM
CTENEeHU C/IOXKHOCTK, BepbHanbHO BblipaxKkaTb KOMMYHUKATMBHYIO 33434y, YTOYHATb AeTaM coobLieHnn
cobecenHUKa);

NpoAyuUMpPOBaTb MOHOIOTMUYECKUE BbICKA3bIBaHWSA, COAEpPKaLLME: ONUCAHNE KOHKPETHbIX U
abCcTpaKTHbIX 06bEKTOB; MOBECTBOBAHWE 06 aKTyaNbHbIX 419 FOBOPALLEro cobbITMAX BO BCEX
BUA0-BPEMEHHbIX N/1aHaX; PAacCYKAEHUA HA aKTyasibHble [1/1A FOBOPALLErO TEMbI, COAEpPKaLLMe

Bblpa*XeHne MHeHUA, aprymeHTauunto C anemeHTaMun oueHKH, BbiIBOAbl;



[OCTUraTh LLeSI KOMMYHMKaLMK B cuTyauumn ceoboaHoi beceapbl, rae poab MHUUMATOPA 06LeHUA
NPUHaANEKUT cobecefHUKY U Tae HeoBX0AMMO YMEHWNE peann3oBaTb TaKTUKY PeYeBOro NoBeseHus,
XapaKTepHyto 418 HENOArOTOB/IEHHOro 06LWEeHMA B paMKax cBoboaHoW becepbl (NpenmyLecTBeHHO Ha
COLMaNbHO-KYNbTYpPHbIE TEMbI);

penpoayuMpoBaTh MMCbMEHHbIN U ayANOTEKCTbI, LEMOHCTPUPYA YMEHUE BbIAENATb OCHOBHYIO
nHpopmaumio, MPON3BOAUTb KOMMPECCUIO NMYTEM UCKIOYEHMA BTOPOCTENEHHOM MHPOpMaLmMK;
NpPoAYyUMPOBaTb MMCbMEHHbIN TEKCT, OTHOCALLMICA K opUuLManbHO-4e10B0M chepe obLieHns
(3asBneHue, 06BACHUTENbHAA 3aMWUCKa, LOBEPEHHOCTb, PEKOMEHAAUMSA U T.4,);

OCYLLECTBAATb ANCTAHTHOE NUCbMEHHOE 06LLLEeHNE, BECTU 3aNUCK HAa OCHOBE YBUAEHHOIO U
NPOYUTAHHOTO C 3/1EMEHTAaMM KONIMYECTBEHHOM N KayeCTBEHHOM XapaKTEPUCTUKU, OLEHKM, C
NCNO/Ib30BaHMEM TUNU3MPOBAHHbIX KOMMNO3ULMOHHbIX KOMNOHEHTOB (BBEAEHWE, pa3BepTbiBaHUE
TeMbl, 3aK/1l04eHNe);

NpPOoABAATbL TO/IEPAHTHOCTb, SMNATUIO, OTKPBLITOCTb U APYKentbue npu obLeHum ¢
npeacTaBUTENAMMU APYroi KyNbTypbl.

Bnagetb:

MEXKYIbTYPHOM NPOdECCUOHANBHO OPUEHTUPOBAHHOM KOMMYHUKATUBHOW KOMMNETEHLMEN B
pa3HbIX BUAAX PeYEBOM AeATENIbHOCTM Ha YpOoBHe Bl+;

COLMOKYNbTYPHOI KOMMNETEHLUMEN ANA YCNELIHOrO B3aMMOMNOHUMaHMA B YC/I0BUAX 0OLLEHNSA C
npeAcTaBUTENAMMN APYrOM KYNbTypbl;

Pa3NINYHBbIMU KOMMYHUKATUBHbBIMU CTPATErMAMMU;

yuebHbIMM CTpaTerMaAMM ANA OpraHU3aLnmn cBoen yuebHoM AeaTeNnbHOCTH;

cTpateryamm pedaekcum U CaMoOLLEHKM B LENIAX CaMOCOBEPLLIEHCTBOBAHUSA IMUYHbIX KAYeCTB U
OOCTUKEHUI;

pa3HbIMKW MPUEMAMU 3aNMOMUHAHMA U CTPYKTYPUPOBAHUA YCBAaMBAEMOTO MaTepuana;

UHTepHeT-TeXHOoOrMaMU anA Bbl60pa ONTUMANbHOIO peXxnma noayvyeHua MH(I)OpMaLl,VIM.

K cogeprKaHuio gMcumMnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e Po/ib CEMbM B KM3HW Ye0BEKa U B cOBpeMeHHOoM obuiecTse. ABTobuorpadms.
e Yenosek 1 06wecTso. Bbigatowmeca AMYHOCTH.

e Yenosek 1 HayKa. lMpobaembl cCOBpEMEHHOrO 06pa3oBaHMA U HayKu.

e HaumMoHasbHble NPasAHMKK K Tpaguumun. CBoboaHoe Bpems.

e XyporkecTBeHHas KynbTypa Poccuu.

e YenoBeK M UCKYCCTBO.



e Yenosek 1 ero npodeccus
e HayyHbIii Nporpecc 1 AyXOBHOE Pa3BUTME Ye/I0BEYECTBA

OcHoBHasA nuTepaTypa:

1. Pycckuii f3bIK B ynpaskHeHuax [TekcT] = Russian in Exercises : yueb. nocobue (ansa rosopaiimnx Ha
aHrAninckom sasbike) / C. A. XaBpoHuHa, A. U. LLUnpouyeHckan .— M. : Pycckuit asbik. Kypcbl, 2014 . —
384 c.

2. Chywatb M ycnblwaTh [TeKcT] : nocobue no ayanpoBaHMIO 418 U3YyYaloLMX PYCCKUI A3bIK KaK
HepoaHoW. ba3osbii yposeHb (A2) / B. C. EpmayeHkosa .— / 3-e usa. — CI6 : 3natoyct, 2010 .—
112 c.

3. Cnogo. Mocobue no fieKcuMKe 1 pasroBopHo nNpaktuke [Tekct] : [yueb. nocobue Ans MHOCTPaAHHbIX

yyawmxca] / B. C. EpmayeHkoBa .— 2-e u3g,, ucnp. n gon. — CN6 : 3natoycrt, 2010 .— 212 c.

Teopua BO3AYLWIHO-PEAKTUBHBIX ABUraTenei

Lenb gucumnavHbl:

- 3HAKOMCTBO CTYZIEHTOB C OCHOBaMM TEOPUN BO3AYLIHO-PEaKTUBHbIX ABuraTtenei (BPA),
ANCLUMNANHDI, NeXKallen Ha CTbIKe TePMOANHAMUKM M a3POAMHAMMKN, a TaKKe paga Apyrmx
ANCUMNANH (TeNN006MeH, ropeHne, NPOYHOCTb), CBA3AHHbIX C GU3NYECKMMM NPOLLECCaMM B
rasoTypbuHHbIX asuratenax (IMA) M NPAMOTOUYHbIX BO34YLHO-PeaKTUBHbIX asuratensax (MBP/A)
pa3/IMYHOro Ha3Ha4YeHusa Npu ux paboTe B pa3INUHbIX YCIOBUAX SKCNAyaTauuu. Kypc coaepKuT Kak
TEOopPeTUYECKME OCHOBbI TEPMOANHAMUKN, a3POANHAMUKM, TENI00OMEHA, TOPEHNA U NPOYHOCTU, TaK U
cBeAeHus 06 UX MCNOAb30BaHUM NPW ONMCAHMM XapaKTepUCTMK BP/.

3agauv gUcUMnAnHbI:

dopmmpoBaHue y CcTyaeHTOB 6a30BbIX 3HAHWUI B 061acTv Teopun BP;

npuobpeTeHune CTyaAeHTaMM 3HAHMIA O Ha3HaYeHUN 1 ocobeHHOCTAX paboTbl BP/ B coctaBe
NeTaTesIbHOro annapara;

OKa3aHWe NoOMOLLM CTYAEHTaM B NPeAANNIOMHOMN NPAKTUKE, CBA3AHHOMN C PUINYECKUMMU

npoweccamm B aBMauMoHHbIX BP/,.



B pe3ynbTaTe 0CBOEHUA AUCLUNINHBI 06yYatoWwMecs ONKHbI

3HaTh:

dyHAAMEHTaNbHbIE NOHATUA N 3aKOHbI KNAacCUYECKON PU3KKK, NerKallme B OCHOBE NPOLLECCOB B
BPA;

NOPAAKMN YUCNEHHbIX BEJIMYUH, XapaKTePHble ANA Pa3/InyHbIX puanyeckux npoueccos B BP;
CcoBpeMeHHble Npobaembl GUINKU U BbIYUCIUTENBHON MATEMATUKK, CBA3AHHbIE C ONMUCAHUEM U
MmoAenMpoBaHmem npoueccos B BP/;

COBpPEMEHHOE COCTOAHWE Aen B Npobieme onncaHUa U MogenMpoBaHua npoueccos 8 BPA;
coBpeMeHHble cnocobbl SKCNePUMEHTAIbHOTO NOJIYYEHUA XapaKTepucTuKk BPA,.

YmeTb:

NoNb30BaTbCA NOJIYYEHHbIMU 3HAaHUAMM NO Teopuun BPL Ana NOHUMaAHUA OCHOBHBbIX
XapakTepucTnk BP 1 cpaBHEHMA pa3/inyHbIX ABUraTenei;

NPOBOANTL OLLEHKU TATOBbIX XapaKTepuUcTuk BP ¢ uCNonb3oBaHMEM U3BECTHbLIX MHTErpaabHbIX
napameTpos;

OPUEHTUPOBATLCA B HanpasaeHUAxX pa3snutna BP n B TeHAEHUNAX U3SMEHEHUNA UX OCHOBHbIX
XapaKTEPUCTUK;

BbIBOAWUTb OCHOBHble COOTHOLIEHMSA, CBA3bIBAOLLME XapaKTEPUCTUKM Y3108 U anemeHToB BP/ ¢ ux
TArOBbIMMW Y TONANUBO-9KOHOMUYECKMMM NapameTpamm;

No/Ib30BaTbCA MaTeMaTUYECKOM Moaenbio BP, TpaaAMUMOHHOrO TMNA ANA PacyeTa ero TAroBbIX U
TOMJINBHO-3KOHOMMYECKNX XapPaKTEPUCTUK;

NpaBWJIbHO CTPOUTb APOCCE/IbHbIE N BbICOTHO-CKOPOCTHbIE XapaKTepucTnkm BPA, c
NCNosib30BaHMEM CTaHAAPTHbIX NpunoxkeHnin MSOffice.

Bnagpetb:

CTPYKTYPOW AaHHbIX, HE06X04MMbIX ANA MoAennpoBaHua paboTel BP 1 noctpoeHus ero
XapaKTepUCTUK;

HaBblKaMM CaMOCTOATEIbHOWN paboTbl C MaTeMaTHMyecKoi moaensto BP TpaguumoHHOro Tmna;
HaBblkamMu 06pPaboOTKM pe3ynbTaToB NPUMEHEHUA MaTeMATUYecKon moaenv BPA;

HaBblKaMM CPAaBHUTENLHOIO aHaNN3a XapaKTepPUCTUK BP, NofyYeHHbIX ANs pa3HbIX YCI0BUN
noneta;

HaBblKaMM CPaBHUTE/ILHOIO aHaIN3a XapPaKTePUCTUK pasnnyHbliX BP[, nonyyeHHbIX A4NA 3a4aHHbIX

YyCN0BWUI Noneta.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e OCHOBHble BOMPOCHI TEOPUN BO3AYLLIHO peaKTUBHbIX gBuraTtenen (BPA).

e [puHuMn aencteumA, KnaccudpurKaumsa, Tara.

e YaenbHble napameTpbl.

e BP[ Kak TennoBan mawwuHa (pabouunii LmKn).

e BPJ Kak ABUXUTEND.

e  ABMAUMOHHbINM razoTypbuHHbIN gBuratens (ML) n xapaKTepUCTUKN ero OCHOBHbIX Y3/10B.

e Bo3ayxo3abopHuku (B3): obwme cBegeHun; TpeboBaHUA K B3; 103BYKOBblE U TPAHC3BYKOBbIE
B3; cBepx3ByKoBble B3.

e Komnpeccopa v TypbuHbl: obume cBegeHUs; OCHOBHbIE YPaBHEHUS; XapaKTEPUCTUKN U
peryanmposaHne KOMMNPECCOPOB; XapaKTEPUCTUKM U PeEryInpoBaHmMe TypOouH.

e Kamepbl cropaHus (KC): oblime cBeaeHWA; XapaKTepuCcTUKa NPOLLECCOB rOPeHUs; OCHOBHbIE
Tnnbl KC; popcarkHble KC; ammnceuna KC n nyTn CHUXKEHMA BPeaHbIX BbIOPOCOB.

e BbixoaHble ycTpoicTea (BY): obuime cBeaeHUs; A03BYKOBbIE U TPAHC3BYKOBbIE BY;
cBepx3BYyKoBble BY; BY gna pesepcupoBaHUA Taru.

e OAHOKOHTYpHble TypbopeaKTUBHbIe ABUraTenu 6e3 hpopcarkHoin Kamepbl cropaHua (TPA) u c
dopcakHol Kamepoli cropaHua (TPAD).

e OnpeaeneHne TEPMOANHAMUYECKUX U YAE/bHbIX NaPaMeTPOB ABUraTeNnen.

e  33aBMCMMOCTb YAEe/bHOM TAMM N YAENbHOIO pacxoda TonAnea gsuratenein oT napameTpos
pabouero npouecca 1 ycnoBuii noneta.

e  BbICOTHOCKOPOCTHbIE N APOCCE/IbHbIE XaPaKTEPUCTUKUN ABUrATENEN.

e [1ByXKOHTYypHble TypbopeaKTUBHbIe ABuUraTenu 6e3 dpopcarkHoin Kamepbl cropanua (TPAA) n ¢
dopcakHol Kamepoli cropaHua (TPAAD).

e [lapameTpbl, XapaKTepuayowme spGeKTUBHOCTb ABYXKOHTYPHbIX ABUraTeNen N ONTUManbHOE
pacnpeaeneHne cBob60AHOM SHEPTUM MEKAY KOHTYpPaMM.

e OnpeaeneHne TeEPMOANHAMUYECKUX U YAE/bHbIX NaPaMeTPOB ABUraTeNen.

e  3aBMCMMOCTb YAENbHOM TAMM U yAENbHOro pacxoaa Ton/nBa ABuraTtesieit OT NapaMeTpoB
pabouero npouecca u ycnoBuii noneta.

e  BbICOTHOCKOPOCTHbIE N APOCCE/IbHbIE XaPaKTEPUCTUKUN ABUraTENEN.

e CoBpemeHHOe COCTOsIHWE N MEePCNEKTUBbI Pa3BUTUA.

e BcnomoraTenbHble aBnaumoHHble A (BITA) u nx ocHoBHble 0COBEHHOCTU.

e CxeMbl n 061aCTV NPUMEHEHUA.

e [lapameTpsbl, XapakTepusytowme 3peKTUBHOCTb ABUraTeNEl.

e CoBpemeHHOe COCTOsIHWE N MePCNEKTUBbI Pa3BUTUA.

e ABMaumoHHbIN [T B cocTaBe camoneTa.

e 3agauum cornacoBaHmAa ABuratensa n camoneta.

e OugeHKa 3QPeKTUBHOCTM NPUMEHEHMA ABUTATENA HA CaMoieTe.

e CoBpemeHHOe COCTOAHME U NEePCNEKTMUBbI PA3BUTUS.

e 3agauum cornacoBaHua ABUraTensa n camoneta.

OcHoBHasa nuTepartypa:
1. Teopua n pacyeT BO34YLIHO-peaKkTUBHbIX aAsuratenei. Mog pea. C.M. LLUnaxTteHKo. YuebHUK ana
BY3oB — 2-0e u3g,. NepepaboTaHHoe 1 gonosHeHHoe. — M., MawuHocTpoeHue, 1987.

2. TEOpMﬂ, PacyeT N NPOEKTUPOBAHNE aBNALUNOHHDbIX p,eraTeneﬁ N 3HepreTn4eCKnx yCtaHOBOK. MNog



pea. 4.T.H., npodeccopa A.B.CocyHoBa u A.T.H., npodeccopa B.M.YenknHa. — M. N3ga-TenscTso
MAMU, 2003.
3. Teopus BO3AyLWHO-peaKTUBHbIX gsurateneit. MNog peq. C.M. WnaxreHKo. M., MawunHocTpoe-Hue,

1975.

TennoobmeH B BO34YLWHO-PEAKTUBHbIX ABUratTenax

Lenb ancumnnmnHol:

- MOCTPOEHME M coaepKaHNE Kypca OPUEHTUPOBAHO Ha TO, YTOObI AaThb ByAyLMM UHXKeHepam obume
npeacTaBAeHUA o0 npoueccax TensoobmeHa B yCN0BUAX, COOTBETCTBYIOLLMX paboyemy npoLieccy B
BO3/YLLHO-PeaKTUBHbIX asuratenax (BP). B To e Bpemsa Ana Tex, KTo byaeT B AanbHeiliem
Cneunanmn3npoBaTbca Ha 3aga4ax Tennoo0bmeHa, Kypc aBaseTcs Heobxoammon 6a3oi Npu ocBoeHUK
MEeTO40B 1 NOAX0A40B B PelleHNN NPUKAaaHbIX 3a4a4 TenioobmeHa 8 BP/.

3a4a4m AUCUMNANHDI:

dbopmmupoBaHMeE y CTYyAEHTOB 6a30BbIX 3HAHWUI B 061aCTN TENI00OMEH];

npuobpeTeHme TEOPETUYECKUX U UHIKEHEPHbIX 3HAHWUI B 061aCTU ONMUCAHMA NPOLLECCOB
TennoobmeHa B BO34YLLHO-PEAKTUBHbIX ABUFaTENsX;

OKa3aHWe KOHCYNbTaLUMi M MOMOLLM CTYAEHTaM B NOJIyYEHUM NPEACTABEHUI 0 Poan TenaoobmeHa

B pa6oqu npouecce n ocobeHHoCTAX KOHCTPYKUMN aBUAUMNOHHOIO ABUTaTeENA.

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06yYatowmecs AONXKHbI

3HaTb:

OCHOBHble 3aKOHOMEPHOCTU, ONUCbIBalOLLME NEPEHOC TeNIa NPU B3aMMOAENCTBUM rOpaYEero
NOTOKA C NOBEPXHOCTbIO.

YmeTb:

MCMNO/1b30BaTb OCHOBHbIE COOTHOLLEHMSA, ONUCLIBAOLLME NEPEHOC TEMNA NPU B3aUMOAENCTBUM
MOTOKa CO CTEHKOW, N0JIb30BATbCA COOTBETCTBYIOLLEN IUTEPATYPOIA.

Bnagetb:

npnemamu Bbl60pa NOCTaHOBKU 3a4a4M A1 KOHKPETHbIX paCy4eTOB.



K cogeprKaHunIo gMcumnnanHbl OTHOCATCA OCHOBHbIE pa3gesnbl Kypca:

e AHanus pasmepHocTen ana cayyasa p= const, uncna Nu, Re, Pr.

e BBoAgHaA YacTb. ABMALMOHHDIV ABUraTesb - TENN0BAA MaWMHa. MOLLHOCTb M TAra ABuraTtens,
TepMmoguHammniyeckuii n nponynbcueHblv KN4, CBasb KM ¢ 0CHOBHbIMU TePMOANHAMNYECKUMMU
napameTtpamu. Uuknbl KapHo 1 bpaitoHa. KoadpduumeHT n3bbiTka BO3ayxa U YPOBHM
Temnepatyp B anemeHTax BPL. OcHOBHble NPUHUMNbI OXNAXKAeHMA anemeHToB BP/A.
TepmouuKbl. [1ge NOCTAHOBKM 3a4a4n OX/TAXKLEHUA.

e 3agauva MNonbrayseHa o BePTUKANbHOW CTEHKE. [lBUKEHWE Cpeabl U TEN0BOM NOTOK.

e ObwMme peleHnn N NOCTAHOBKA 3a4a4 414 CTaLMOHAPHOIO M HECTALMOHAPHOIO pacnpeaeneHms
TemnepaTtyp. 3agaya o CTyneHbKe TemnepaTypbl U MTHOBEHHOM TOHYEYHOM UCTOYHUKE.

e (CBA3b MeXAy pacnpeneneHnsmun TemnepaTtyp u CKopoctei. 3aga4a o TepMOMETPE,
K03pdULMEHT BOCCTAHOBIEHUS. 3a4a4a 06 OXNaxKaAeHUM (Harpese) CTEHKM.

e Tennonepezaya B ABMKYLLMXCA Cpeaax Npu yyeTe guccmnaumm. Pasanume aMccmMnaLMoHHbIX
npoueccos npu RelBl0 n RelRE. TeueHue Myaseiins. TedeHne KyaTra, Kputepuii IKKepTa.

e Tennonepezaya B ABMNKYLLNXCA Cpeaax. YPaBHEHUE 3HEPrMn B rmapoamHamumKe. MNocTaHoBKa
33434 NepeHoca Tenaa npu UCnosib30BaHUM ypaBHEHUI ANA CHKUMAEMOMN U HECKMMAEMOM
cpeabl. Cuctema ypaBHEHUI AMHAMUKKN U TenaonepeHoca npu M BRR1L.

e Tennonepepaya B HEMNOABWMKHbIN cpege, 3akoH Pypbe. 3akoH HbloToHa-PuxmaHa. YpaBHeHue
TENNONPOBOAHOCTM AN HENOABUXKHOM Cpesbl.

e Tennonepeaaya npu Hannumm 3pPeKToB KOHBEHLMUN. [oABNEHNE aPXMMEZOBBIX CU U
YPABHEHUA ABUMKEHUA C yYETOM apXnMme[oBbIx cui. [ocTaHOBKA 3aaum A1A ONUcaHuA
ONHAMMKM cpebl NPU MasibIX MU3MeHeHUAX NnoTHOCTU. Kputepun Panes ( R) u Mpacroda ( Gr).

e YcnoBue coxpaHeHua Tenna. [pMMeHMMOCTb pelueHunii, penakcauma. JlammHapHbIN
NOrpaHUYHbIN c1on 6e3 auccunaumm, 3PeKTUBHOCTb NPOTAXKEHHOCTU OXNAXKAAEMbIX
NoBEpPXHOCTEN.

e 3arpaauTtencHoe (NJeHOYHOE) OXNaXKAEeHME C BblAYBOM OXaXKAAtOLLEro rasa.

e  3aKOHbI M31yYeHUn aaa TBEPAOro Tena v rasa. anHa ceobogHoro npobera nsnyyeHus.
OcobeHHOCTN TENI0OBOIO COCTOAHMA NOOCTEN C U3/1yHaAOLLUM Fa30M.

e KpuTepuanbHble 3aBUCUMOCTM ANA TenI006MeHa B NOrPaHC/IOe, UX aHANOrUA C AaHHbIMU ANA
TPEHWA: LIEPOXOBATOCTb, TYPOYNEHTHOCTb. BanaHue uncna Pr n nepexosa K TypbyneHTHOCTU Ha
TennoobmMeH. KayecTBeHHbI aHaIM3 TeNJI006MeHa Ha a3poAMHaMMUYECKOM Npodue.

e JlyuncTobli Ten006MeH. JlyduncTble NOTOKU SHEPTUU, APKOCTb, MHTEHCMBHOCTb. Mpouecchbl
OTPA*KEHUA U MOTJIOLLEHNA.

e ObTekaHue unanHapa, 3asucumoctb Cw (Re). OnpeaeneHue uncaa Nu npm obTeKaHnn
unnunHapa, 3asmcumoctb Nu(Re) n Nu(Re,Bl) npu o6TekaHuu unamHapa.

e OnpegenatolLas posib CTPYKTYpbl TEHEHUA B 3a4a4ax TenioobmeHa. TemnepaTypHbIit
MOrPAHNYHbIN C/IOM, COOTHOLLEHNE MENKAY TENNOBbIM U AUHAMUYECKMUM COAMMWN. KAHANOMMA
PeliHonbaca», ueHa MHTEHCMOUKAUMKN TENNO0OMEHA, OXNTaXKAEHME NONATKU TYPOUHBI.

e OpebpeHHan Tpyba — Tenn006MeH 1 TpeHue.

e [IpMmepbl peannsaumm TennoobmeHHbIX cuctem. TennoobmeH Npu nonepeyHom obTeKaHUu
Tpyb.

e [lpouecchl nepeHoca B TYpbyneHTHOM NOrpaHNUYHOM cnoe. AnHamuyeckas 3agaya:
pacnpegeneHve NnapameTpoB B NOrPAaHUYHOM CN0e, CTPYKTYpa Pa3BUTOro TypOyieHTHOro
NOrpaHMYHOro C/0A, TAMUHAPHbIM NOACNO0M, KCKOPOCTb TPEHMA», NOrAPUDIMUYECKUIA YHaCTOK
Npodunsa CKOPOCTH, BHELLHWUI CNOA.

e PacnpepeneHve TemnepaTypsbl, BAMAHME yncen Pr n Prt. BanaHme wepoxoBaTtocTu Ha
ONHaMWYeCcKMe 1 TenI0Bble MapameTpbl B MOrpaHCc/oe.



e CTpyiHOe 3arpagmTeNbHOe OXNaXKAEHUE, aHANIM3 CTPYKTYPbl TEYEHMA HA OCHOBE TEOPUU
TYPOYNEHTHbIX CTPYMHbIX TEYEHUN.

OcHoBHasa nuTepaTypa:

1. Teopua oBYXKOHTYPHbIX TypbopeaKTUBHbIX aBurateneit. MNog peq. C.M. LUnaxreHKo u B.A.
CocyHoBa - MawunHocTpoeHue, 1979.

2. H0.H. Heuaes. Teopusa aBnaumnoHHbIx asuratenen. N3a. BBUA nm. H.E. *ykosckoro, 1990.

3. 1.1. CepoB. MexaHuKa cnsiowHon cpeapbl. T.1. MockBa, Hayka, 1976.

4. T. WnanxtuHr. Teopua norpaHnyHoro cnoa. M., U, 1956.

5. 1.4. Nangay, E.M. Inpwwy,. NapoanHammka, M., Hayka,1986.

6. C.C. Kytatenagse. OcHOBbI Teopumn TenioobmeHa, Mauwrus, 1962.

7. A.B. Nlbikos, H0.A. Muxainos. Teopua Tenno-macconepeHoca, locaHepronsaat,1963.

8. I.H. Abpamosuu n gp. Teopus TypbyneHTHbIX cTpyi. M., Hayka, 1984.

9. 3.P. 3kkepT, P.M. [lpeiik. Teopus Tenso- 1 maccoobmeHa. MepeBos ¢ aHrAnMcKoro nog pea.A.B.
JlbikoBa, NocaHeprounsgar, 1961r.

10. A.A. KyKayckac. KOHBEKTMBHbIN NepeHoc B TensioobmeHHMKax. M., Hayka, 1982.

11.T. I'pebep, C. IpK, Y. Mpurynb. OcHOBbI yueHUs o TensioobmeHe. Mep. c HemeuKoro nog pea. A.A.
lMNyxmaHa. N3a. U1, Mocksa, 1958.

12. M.H. OumcuK. CnoxHbit TensoobmeH. MNep. ¢ aHraniickoro nog pea. H.A. AHpumosa. U3 g,
«Mwup», Mocksa, 1976.

13. B.M. UcaueHKo, B.A. Ocunosa, A.C. Cykomen. Tennonepegaya. N3a. «IHeprua», Mocksa, 1969.
14. C.10. KpawweH1HHUKOB. BBeaeHMe B Teopumio TennoobmeHa B BO3AYLIHO-PEAKTUBHbIX

psuratenax. U3g. UMAM, Mocksa, 2009.

TepmunyecKkn HepaBHOBECHbIE NPOLLECCHI U KNHETUKA HOPMUPOBAHMA HAHOCTPYKTYpP

Llenb gucunnaunHol:
- 3HAKOMCTBO CTYAE€HTOB C OCHOBaMM PUIUKO-XMMUNYECKOM KUHETUKM M NPOLLECCAMM TOPEHUSA U

B3pbiBa, ANCLUNINHDI, nemameﬁ Ha CTbIKe CTaTUCTUYECKOM ¢M3MKM, KBaHTOBOM MEXaHUKHN, Teopun



CTPOEHMA aTOMOB U MOJIEKY/, TEOPUN PENaKCaLMOHHbIX U LEenHbIX NPOLECcCoB, XMMUUN FOPEeHUs,
OU3MKKN ropeHmMna 1 B3PbIBaA, @ TaKKe CMEXHbIX AUCUMNANH, 0becneynBatoWmx NoJHOLEHHOE Hay4yHoe

conposoxgeHmne ny4yeHme ocHoB ¢M3MKO-XMMMLIECK0171 KUHETUKN N TOPEHUA.

3a4a4m AUCUMNANHDI:

dopmupoBaHue y cTyeHTOB 6a30BbIX 3HAHUI B 061aCTU PUIUKO-XUMUYECKOW KUHETUKN U XUMUU
ropeHus;

npruobpeTeHne TEOPETUYECKMX 3HAHUI B 061aCTU ONUCAHUA U MOAEANPOBAHUA HEPABHOBECHbIX
OU3NKO-XMMMYECKMX MPOLLECCOB B MOTOKAaX PearnpyoLLero rasa v naasmbl, a TakKe B 3/1eMeHTax
PeaKTUBHbIX ABUraTenew;

OKa3aHWe KOHCYNbTaluuMii U NOMOLLM CTYAEHTaM B NPOBEAEHUN COBCTBEHHbIX TEOPETUYECKUX U

3KCNepMMEHTaNbHbIX Ucce0BaHNn B 061aCTM GU3UKO-XMMUYECKON KUHETUKN U XMMUU FOPEHUA.

B pesynbrate 0CBOEHMA AUCUUNINHBI 0ByYatoWwmecsa AOMKHbI

3HaTb!

dyHOaMeHTaNbHble MOHATUA, 3aKOHbI, TEOPUM KIACCUUECKON U COBPEMEHHOW GUBUKU U XUMUMU,
BK/1tO4as KBAHTOBYO MEeXaHUKY U KBAaHTOBYIO XMMMIO;

NOPALKM YNCNEHHDBIX BE/IMYUH, XapaKTePHbIe /1A Pa3/IMYHbIX Pa3aenoB GUINKU U XMMUW;
coBpeMeHHble Npobaembl GU3UKKU, MaTEMATUKK;

COBpEMEHHOe NoIoXKeHUN aen B npobaeme naeHTMGUKaLUM GU3NYECKUX U XUMUYECKUX
HepaBHOBECHbIX MPOLLECCOB B pearnpyroLLMX NOTOKAX U NPU ropeHuu;

Pa3HOBUAHOCTM COBPEMEHHbIX CNOCOB0B MaTEMATUUECKOr0 MOAENNPOBAHUA U UCCNE0BaHMA
bGU3MKO-XMMMYECKMX MPOLLECCOB B pearmpyroLLmMx NOTOKaxX U NPU roOpeHmnm.

YmeTb:

abcTparMpoBaTbCs OT HECYLLLECTBEHHOTO NPU MOAEIMPOBAHUN peasibHbIX GUUYECKUX CUTYaLMA;
No/1b30BaTbCA CBOMMM 3HAHUAMM ANA peleHna GdyHAaMeHTaNAbHbIX, MPUKAASHbIX 3a4a4 U
TEXHONOTNYECKUX 3aJay;

AenaTtb NpaBuabHble BbIBOAbI M3 CONOCTAB/AEHNA PE3yNbTaTOB TEOPUN N IKCNEPUMEHT];
NPOM3BOAMUTb YNCNEHHbIE OLIEHKWN MO NOPALKY BENUUYNHDI;

AeNnaTtb Ka4yeCTBEHHbIE BbIBOAbI MPU Nepexoae K npeae/ibHbimMm yC/10BUAM B U3ydaeMblX np06nelv\ax;



BMAOETb B TEXHUUYECKUX 3a4a4ax GU3MUECKoe coaepKaHue;

ocBamBaTb HOBble NpeaMeTHble 061aCTH, TEOPETUYECKME NOAXOAbI U SKCNEPUMEHTAIbHbIE
METOANKM;

BbIBOAUTb OCHOBHbIE YPaBHEHMA NOHUMaATb UX PUINYECKUIA CMbICA;

No/Ib30BaTbCA annapaTom U MeTOA0/10rMen GUUKO-XMMUYECKOM KUHETUKM U TEOPUM TOPEHUSA B
peanbHbIX 3a4a4ax;

3pPEeKTUBHO UCNO/Ib30BaTb MHPOPMALMOHHbIE TEXHONOTMN U KOMMBIOTEPHYIO TEXHUKY ANA
[OCTUXKEHNA HEOBX0AMMbIX TEOPETUYECKUX U NPUKNAAHbIX Pe3y/1bTaToB.

Bnagpetb:

HaBblKammM 0cBOeHMA 60bLLOoro o6bema nHbopmaumu;

HaBblKaMM CaMOCTOATE/IbHOM paboTbl B labopaTtopum u UHTepHeTe;

Ky/IbTYPOM NOCTaHOBKU M MOAENNPOBAHMNA LUMPOKOTO Kpyra 3a4ay PU3NKO-XMMMNYECKOW KUHETUKN
M TOpeHuns;

HaBblKaMM rpamoTHON 06pPabOTKM U MHTEpPNpPETALUM PE3YbTaTOB SKCNEPUMEHTOB U UX
CONOCTaB/IEHMA C TEOPETUYECKMMU JAHHbIMK;

NPaKTUKOWN UCCNEeA0BaHMA U PELIEHUSA TEOPETUYECKUX U MPUKAALHbIX 32434 GU3MKO-XMMUYECKOM
KWHETUKU U TOPEHMA;

HaBblKaMM TEOPETMYECKOIO aHa/In3a 33434 GU3NKO-XMMUYECKON KUHETUKN N XMMUA FTOPEHUA,

XapaKTepHbIX ANA PA3UYHbBIX MPUPOLHbIX ABAEHUIA U NPOLLECCOB B TEXHUYECKUX YCTPOCTBAX.

K cofepaHuio guCLMNANHBI OTHOCATCA OCHOBHbIE Pasae bl Kypca:

e  OCHOBHble NONOXKEHNA PU3MKO-XMMUYECKON KMHETUKN. YpaBHeHue Mayan. MpuHumn
MMKPOCKOMMYECKOM 06PaTUMOCTM M NPUHLMN AeTAaNbHOIO paBHoBecus. Teopema Jlinysunsa o
coxpaHeHunn pa3oBoro obbema. YpasHeHue JSinysuns.

e TeopuA paBHOBECHbIX COCTOAHWUI B CTAaTUCTUYECKOM PU3MKe. BbiBOL TEPMUYECKOTO U
Ka/IopUYECKOoro ypaBHEHUIM COCTOAHUA Ha OCHOBEe MeToAa borontobosa. Teopus HEPaBHOBECHbIX
NpoLEeccoB B CTAaTUCTUYECKON PU3nKe. YpaBHeEHWE AN1A 0AHOYACTUYHON PYHKLUN
pacnpegenenus. Llenoyka ypaBHeHu borontobosa-KupKkeyaa. YpaBHeHus Bnacosa u
bonbumaHa. PaBHOBecHOe pelueHune ypaBHeHUA bonbLMaHa

e  OCHOBHble NONOXEHNA KBAaHTOBOM MexaHUKW. YpasHeHMe LpeanHrepa. CTpyKTypa aTOMOB 1
MoJieKky . MoBEPXHOCTU NOTEHLMANBbHON 3HEePrnn. Bo3byKaeHHble COCTOSHMSA (BpallaTesbHble,
KosnebaTesibHble N 3N1EKTPOHHbIE). KnaccudumKkaumsa Tepmos. ATOMapHbIe U MONIEKYNSIPHbIE
cnekTpbl. CNnH-0pbuTanbHOE B3aMMOAENCTBME N TOHKAA CTPYKTYPA CNEKTPOB.

e OcobeHHOCTM NocTynaTeNbHOM penakcaumu. FasokMHeTUYecKoe ypaBHeHMe BonbumaHa 1 ero
pelleHne ANA OA4HOKOMMOHEHTHON cncTemMbl. BpawaTtenbHaa penakcauma. OCHOBHbIE MOHATUA.
Bpems BpawaTenbHoli penakcauum. Knaccuyeckan Teopus. Monyknaccuyeckue Teopum.



e KonebaTenbHana penakcauma. OCHOBHble NonoxKeHus. KonebatenoHan penakcauma B
OAHOKOMMOHEHTHOM cUcTeMe ABYXaTOMHbIX Monekya. V-T un V-V obmeH. BpemeHa penakcaumu.
lFapMOHMYECKMIA U @aHTAPMOHUYECKUIA OCUMANATOP. YPOBHEBOE M MOAOBOE NPUBAMMKEHUA ANSA
onucaHua KonebatenbHoM penakcaunn. OnmcaHne KonebatenbHOW penakcaumm B Tpex- u
MHOTOaTOMHbIX MONEeKyNax.

e  OCHOBbI 3/IEKTPOHHOM KMHETUKM aTOMOB U Moneky. E-E, E-V n E-T npoueccbl. OCHOBHble
MoAenn 1 ypasHeHuA.

e XMMHUYeCKMe peaKLunmn B rasax: OCHOBHble NOHATUA. [1pocTble 1 CNoXKHble peakumn. CKOpoCTb
HeobpaTuMmomn 1 06paTUMON peakumn. IHeprmua cBasn. TenaoTta peakummn. Xummuyeckoe
paBHOBECKE, KOHCTAHTA PaBHOBECUSA, MPUHLMN AETaNbHOFO PAaBHOBECUA B XMMMUYECKOM
KMHeTuKe. [MpocTenine moaenm CToNKHOBEHNIN. PacueT KOHCTAHT CKOPOCTEN peaKL M.
MaKpOCKOMNYECKNIA U MUKPOCKOMUYECKUI acNeKTbl KWHETUKM XMMUYECKMX peakunin. Yuert
BHYTPEHHMX cTeneHel ceoboapl.

e  OCHOBHble NONOXKEHNA XMW FopeHna. MeToa, KBasUCTaLNMOHAPHbBIX KOHLLEHTPALLMA.
BocnnameHeHue v ropeHne. MexaHU3Mbl UHULMMPOBAHUA ropeHusa. LlenHble Hepa3BeTBAEeHHble
W pa3BeTBaeHHble peakuun. CamoycKopAaloLWwmueca XMumnyeckmne peakumnun. Bspbis u
camoBocnsiameHeHue. Teopusa H.H. CemeHoBa 1 eé moandmKaLma npn Bo3OYKAEHHbIX
peareHTax. [pymepbl pearnpyroLmnx CUCTEM C LLENHbIMKU peakumamn: H2+02 (Bo3ayx), CH4+02
(so3ayx).
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