ITPOT'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHWA
IO KOHKYPCHOMU I'PYHIIE « ®PAKT MATEMATHUKA U MEXAHUKA»
JJIAA IHOCTYHAIOINUX B ACIIMPAHTYPY

BerynuTensHoe ucbITaHRE TPOBOJAUTCS B (pOpME COOECEIOBAHNS.

CO6€C€,I[OBaHI/IC COCTOUT U3 TPEX JacTew:

co0eceJ0BaHUE 110 COACPIKAHUIO BBITYCKHOW KBaJTU(UKAIIMOHHON paboThI, BBHITTOIHEHHON
MOCTYIMAIHUM IIPU OKOHYAHWUM CIICHUATIUTETA WM MaruCTparypnl, — B COOTBCTCTBUHU C
qacThio | HacTosIIEeH TPOrpaMMmBl;

cobecejoBaHnEe TO OOIIETEOPETUYECKHM BOIpPOCAaM W3 pasfelia, COOTBETCTBYIOLIETO
HAIpPaBJIECHUIO OyAylIell Hay4dHO-MCCIEA0BATEIbCKON NEATEIBHOCTH MOCTYNAIOUIET0, — B
COOTBETCTBUHU € yacTbio || HacTosMIel mporpaMmsl;

cobeceJ0BaHUE MO0 TEOPETHUECKUM BOTPOCaM, MPOGUIBHBIM JIJIsl BRIOpaHHOW 00ydaromiei
kadenpsl, — B cooTBEeTCTBUU C yacThio |1l (BapuaTuBHOI) HacTOSIIEH TPOTPAMMBI.

YACTb 1

Bonpocsl 10 BBINYCKHOI KBaIH(HUKANMOHHOI padoTe MOCTYNAKOLIEro
(MarucTpatypa Win CeUaIUTET)

1. OcHOBHBIE MOJOKEHHUS.
2. HoBu3Ha.
3. AKTyalIbHOCTb.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

Pasznen «MexaHuka )KHIKOCTH, I'a3a U IJIa3MbD»
YACTD 11

OOmme NOHATHS MEXAHUKH CILIOUIHOM Cpebl

[TonsTne cruiomHON cpeabl. MUKPOCKONMUYECKUE, CTATUCTUYECKUE U MAKPOCKOIMMYECKUE
(EeHOMEHONIOTMYeCKHe METObl OINUCAHUS CBOWCTB, B3aUMOJCUCTBUNH U JIBUKCHHIMA
MaTEepUAIbHBIX CPE/I.

[lepemennsbie Ditnepa u Jlarpanxka. lHepunanbHble 1 HEMHEPIUAIbHBIE CUCTEMBI OTCUETA
B HBIOTOHOBCKOW MEXAHUKE.

MuorokommnoneHTHble cMecu. [ToToku auddy3un. YpaBHeHHs] HEpa3pbIBHOCTU B (opme
Diiniepa 1711 MHOTOKOMIIOHEHTHBIX CMECEH.

CkopocTb HM3MEHEHHs] XapaKTEepPUCTUK JKUJKOM YacTUIBI M JKUJIKOTO oObema.
WNurterpanbHas 3amuch 3akOHOB  coxpaHeHusa. CoXpaHEHHME MacChl, YypaBHEHHE
HEpa3pbhIBHOCTH B MIEPEMEHHBIX Diiiepa u Jlarpanxa.

3aKoH COXpaHeHUsi uMIyJbca. MaccoBele U TOBEpPXHOCTHbIE cuibl. CBOMCTBa
NOBEepXHOCTHhIX cuil. Popmyna Komm. VYpaBHeHuHe [ABUKEHUS B HANPSHKCHUSX.
YpaBHenus Disiepa. bapoTponHOCTb.

VYpaBHeHue mnpuToka Tema. Bekrtop mortoka Ttemna. JuddepeHiumanbHpie ypaBHEHUS
SHEPrud W TPUTOKA TeIUia. 3aKOHbI TermaonpoBoaHOCTH Dypre. PaznuuHbie yacTHbIE
MPOIECCHI: aanabaTUIeCKUil, U30TEPMHUUECKUN U JIp.

O6parumbie 1 HeoOpaTuMble mporiecchl. CoBepuieHHbi 1a3. [ukn Kapuo. Bropoit 3akon
TEPMOJMHAMUKHU. DHTPOIHUS U a0COMIOTHAs TeMIieparypa. HekoMneHcupoBaHHOE TETIo U
MPOU3BOICTBO HTponuU. HepaBeHcTBO nuccumnanuu, ToxaecTBo I mooca. JuccumaruBHas
¢byskusa. OCHOBHBIE MAaKPOCKOMUECKUE MEXaHU3MBI Auccurnanuu. [loHsTre o npuHIumne



1.8.
1.9.

1.10.

1.11.

1.12.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

Omnzarepa. VYpaBHeHUs COCTOSIHUSL. TepMmonnHamuueckue MIOTEHLIAAJIBI
JBYXIapaMETPUUYECKUX CPEI.

3aKOH COXpaHEHMsI MOMEHTa UMITyJibca. CUMMETpHUsI TEH30pa HaIlPSHKEHUH.

Buxpesbie Teopembl. Teopema Tomcona o mupkymsiuuu. Teopema Jlarpanxa o
coxpaHeHuHu noreHuuanbHocTi. MHTerpansl Komm-Jlarpanxka, beprymim.
[Torenuuanbuble aBmxeHus. CoiicTBa moteHuuana. [locranoBka 3amay 06 oOTekaHuM
ten. O0Texanue mapa.

[IprMeHeHre METOIOB TEOPUH AHATUTHYECKUX (PYHKIHI KOMILJIEKCHOTO MEPEMEHHOTO IS
pemeHns IUIOCKUX 3a1ad TUAPOJWHAMHUKH W a’pOJUHAMUKU: MOHATUS (YHKLIUHU TOKa,
KOMIUIEKCHOTO noTeHIrana. OQHOPOIHBIN MOTOK, UICTOYHHK, BUXpeBasd Touka. O0TekaHue
ten. CranroHapHOe 00TeKaHHUE KUIKOCTHEO KPYTOBOTO IMJIHHIIPA U TPODUIIS.

Meton koHbOpMHBIX 0TOOpaxeHui. ['uaponnHaMmuyeckie peakliuy Ha JBUXKYIIHECs Tema.
@opmynel  brnazuyca - Yamieirnna, teopema JKykoBckoro. OOTekaHue TUIACTHHBI.
IIpaBuno XXykoBckoro m YamibirmHa omnpenenaeHus LUPKYISLUUUA BOKPYI KpBUIBEB C
OCTpoii 3aiHel KpoMKkoii. HectanimonapHoe o0Tekanue mpoguiei.

MexaHuKa KHUAKOCTH

[IpuMeHeHHe UMHTErpalbHbIX COOTHOIIEHMM K KOHEYHbIM OOBbeMaM Cpelsl Ipu
YCTAaHOBUBIIEMCS JBHKEHUU. TeopHsi pPEaKTUBHOW TIIM M TEOPHUs HUIACAIBHOIO
IIponeepa.

Bonnsl Ha Bose. Kunemartnyeckoe 1 AMHAMMUYECKOE YCIOBUSI Ha CBOOOIHOM IOBEPXHOCTH
xuakoctu. JluneliHble BOJHBL. BonHbl B OacceiiHe KOHEUHOW TiyOWHBL. JITUHHBIE,
KOPOTKHE BOJIHBI.

dazoBas u rpymnmnosas ckopocTb. Jucnepcus BoaH. IlepeHoc 3HEpruu nporpeccHuBHbBIMU
BoaHamu. Teopuss Menkoi Boabl. YpaBHeHus byccunecka u Kopresera-ne-Bpusa.
Henunelinpie BosiHbl. CONUTOH

VYpaBuenus nsuxenus B popme Jlarpanxa. Bomasl 'ecTHepa.

3ama4ya O JBMKEHHUM TeJl B UICAIBHOM >KMIKOCTH. [IpucoenHEeHHbIE UMITYJIBC © MOMEHT
UMITyJIbCa. TEeH30p MPUCOEINHEHHBIX MacC. Y paBHEHHUE IBMXKCHUS 111apa.

Tenzop ckopocreit nedpopmarun. CBs3b TEH30pOB HAIPSHKEHUH U CKOpOCTel Aedopmarium.
HerotonoBa xuakocts. YpaBHenus HaBbe-Ctokca. Cpenpl ¢ IpyrUMHU PEOJIOTMYECKUMU
COOTHOULICHUSMU.

TouHble pemeHnsl ypaBHEHUM BSI3KOHM KUAKOCTU: AUPY3UsT BUXPEBOTO €O U BUXPEBOM
HUTH, TeueHue [lyaseiss, TeueHne Mexay JByMs BpalAOIMMUCS HUIMHApaMU. TedeHue
B TpyO€ AJUIUNTUYECKOTO CeueHUs. TedeHue BA3KON xKuAkocTH B auddysope. duddy3us
BUXDSI

VpaBuenuss HaBbe-Ctokca B Oe3pazmepHom Bume. Ywcma Crpyxans, Dinepa, Opyna,
Peitnonbaca. [TonoOue ruipoJMHAMUYECKUX SIBICHUM.

[Tpubmmkennble pemenuss npu Manelx yuciaax Re. ITpubmmkenne Crokca u Oceena.
3aaua o ABMKEHHM cepbl B BA3KOM KHUJIKOCTH B mocTaHOBKe CToKcA.

[Mpubmmxennpie pemenuss mpu Oonpmux uncinax Re. Tepust morpancnosi. Ilpumep
®punpuxca.

JlamuHapHBIl mOrpaHWyHBIM cinod. 3anada brasmyca. MHTErpanbHble COOTHOLIEHUS H
OCHOBAaHHbIE HAa WX HCIIOJb30BAaHUM NPUOIIKEHHBIE METOABI B TEOPUH JIAMHHAPHOTO
MOTPAHUYHOTO CJI0s. SIBIEHHE OTphIBA MOTPAHUYHOTO CJIO0S. Y CTOMYMBOCTh IOTPAHUYHOTO
ciost. TermnooOMeH ¢ MOTOKOM Ha OCHOBE TEOPUU MOIPAaHUYHOTO CIIOSL.

['mppaBnnyeckne CKadyku B TEOPUM MEIKOM BOJBI. CBsA3b TEOPUU MEIKOW BOJABI M Ta30BOMU
JTUHAMUKH.

Bnusnue cxumaemoctu Ha (opMmy TpyOOK TOKa MpPH YCTAaHOBUBIIEMCS JIBUYKEHHUH.
OnemeHTapHas Teopus coruia JlaBas.

VYpaBuenne Oppa-3ommepdensbaa A MITI0CKONapaICIbHBIX BA3KUX TCUCHHH.



2.15. Teopema CkBaiipa. HeBsizkas HeycTOWUMBOCTH. TeopeMsl Penes.
2.16. Paszutas TypOymeHTtHOCTh. Ocpemnnenue. OnbiT PeitHonbaca. YpaBHenus Peiinonbica.

3.2.

3.3.

3.4.

4.2.

4.3.

4.4.

5.2.

5.3.

[TpoGnema 3ambikanus. [Ipocreiine cnocoObl 3aMblKaHHUS. DHEPreTUYECKUI IMOAXOM.
Huccunanyss u oOMEH 3Heprued MexIy CpeJHUM U TYpOYJICHTHBIM JBH)KEHUSIMH.
[Tonmyamnupudeckue Teopun TypOyIeHTHOCTH.

I'azoBast AMHAMHUKA

OnHomepHas ra3oBasi JMHaMUKa. PacrpocTpaHeHHe MallbIX BO3MYILEHHMI B CKUMaeMOU
xuakoctu. BonHoBoe ypaBHeHne. CKOpPOCTh 3BYKa.

Dddekt Jonmaepa. Konyc Maxa. Meton xapakrepuctuk. MaBapuantsl Pumana. 3agauu o
MOPIIHE U O CUJIbHOM B3pbIBE B I'ase.

Bo3nukHOBeHME ckaukoB. PemieHust ¢ pa3pbiBOM. YpaBHeHUe broprepca kak MojelbHOE
ypaBHeHue. IIpuMeHeHHEe HWHTErpajibHbIX 3aKOHOB COXpPAaHEHMs. YJapHbIe BOJHBI B
razoBoi guHamMuke. D EKT onpokuIbIBaHus BoJaH. Annabara ['toronwuo.

IInockue cranMoHapHbBIE CBEPX3BYKOBbIE TeueHMs rasa. lTedenue IIpanaris—Maiiepa.
Kocoii ckauok yrotHeHusi. O0TekaHne CBEpX3BYKOBBIM IMOTOKOM Ta3a KJIMHA M KOHYCA.
[TonsiTue 06 oOTeKkaHUU TeJI ra3oM C OTOLIENIIEH yaapHO BoyiHOH. JIuHeliHas Teopus
o0TekaHus TOHKUX Mpoduiieil u Tea BpalleHus. TedeHus ¢ TUIEP3BYKOBBIMU CKOPOCTSIMHU.
3akoH conpoTtuBieHusi HeroToHa.

,/IeTOHaIII/Iﬂ H ropeHue

Teopuss BomH neronanuu u ropenus. Ilpasuno Xyre m ero ob6ocHoBanue. 3amada o
CTPYKTyp€ CHJIBHOIO paspbiBa. KadecTBEHHOE ONMCaHME pEUICHMs 3aJa4d O pacnaie
IIPOU3BOJIBHOTO Pa3phIBa.

Pacuer temmneparypbl ropeHuss M cocraBa IPOAYKTOB cropanus. OCHOBBI XMMHUYECKOMN
kuHeTHkH. Kiaccupukanus XMMHYECKHUX peakuuid. 3akoH JeHCTBYIOIIMX — Macc.
KoHcTanTbl ckopocTel peakiuil. DHeprusi akTUBaLMM, TOPSAJOK PEaKLUU.

CKopocTh HEH30TEepMHUUECKOM anmabaTHueckoil peaknuu. PacmpocTpaHeHue IIaMeHU B
OJTHOPOJHOM TOIUIMBHO-BO3AYIIHOW CMecH. 3ajada O HOPMAaJbHOM (POHTE IUIAMEHH.
KoHueHTpanmoHHble Ipeeibl pacipoCTpaHeHus MIaMeHu. PacripocTpaHeHne IIaMeHH B
TypOyJIEHTHOM IOTOKE.

Juddysnonnoe ropenue rasos. CTpykrypa (axena ropeHus, (QpoHTaJbHas MOJENb
ropenus. /leronanmonHoe ropenue, aeronanus Yenmena-Xyre.

Pusuka miIa3Mpl

OnexkTpoMarHMTHOE TMoje. YpaBHeHMsT MakcBemia B mycrore. Bsaumoneincrsue
AJIEKTPOMAarHUTHOTO MoJis ¢ npoBogHuKaMu. Cua JlopeHna. 3aKoH COXpaHEHHUs MOJIHOTO
3apsna. 3akoH Oma. Cpelpl ¢ HaeabHON MPOBOAUMOCTBIO. BexkTop 1 ypaBHeHHne YMoBa—
[TovinTrHTa. J[>KOYNEBO TEIMI0. YpaBHEHUS UMITYJIbCA U MPUTOKA TEIUIA JISl MTPOBOISAIIECH
Cpebl.

VYpaBHeHUs] MarHUTHON THAPOJMHAMHUKU. Y CIOBHUS BMOPOKEHHOCTH MAarHUTHOTO MOJIA B
cpeny. I[lonsaTue o nonsprusanuyu 1 HaMarHUYMBaHUM KUJKOCTEH.

OcoOenHoct u3MepeHHil B a’poauHamuike. [Ipubopbl Ajii U3MEpEeHHs] TOJHOTO U
CTaTMYECKOTO [aBJIECHMs, HACaJKU /s M3MEPEHHUs HampaBlIeHUs CcKopocTH. Metonq
Tenuiepa, TeHEBOM MeTOJ BU3yallu3alluu MOTOKOB. [onorpaduueckas uHTEphepoMeTpHsl.
TepMomnapsbl, BIUSHUE U3JIyYE€HUS HA TOYHOCTh U3MepeHUs. ONTUYECKUE U CIIEKTPAJIbHBIE
METO/Ibl U3MEpPEHUs TeMrepaTypsl. TepMoKpacku.



6.2.

6.3.

6.4.

6.5.

IIpudopsl 1 MeTOABI N3MEPEHUS

JlazepHbIil 1OTIIIEPOBCKUN M3MEPUTENL CKOPOCTH. Da30q0miIepoBCKUil METOI U3MEPEHUS
pasmepoB u ckopocreid uyactuu. Meroxg PIV. Merog KAPC, wmeron naszepHoit
UHAYIUPOBAHHON (roopectieHIMu. AHaJIOroBble U IUGPOBBIE METOAbl 00pabOTKU
CIIy4alHBIX IIPOLIECCOB.

AHanoroBble U 1U(ppoOBbIE MNPHOOPHI NI M3MEPEHHUs CIEKTPOB, KOppelsiuuid u
pacripeneneHusi BeposiTHocTedd. OmmOka M3MEpEeHUs CPEIHEr0 3HAYCHUS U JIUCIEePCHH
CIIy4aifHOTO CUTHaJIa M3-3a KOHEYHOCTHU BPEMEHHU ocpelHeHus. YacToTa AUCKpETU3aluu 1
mar KBAaHTOBAaHUS TPU  aHAJIOrO-IU(PpPOBOM mpeobOpasoBanuu. TepmoaHeMoMmeTp,
u3MepeHue TypOyIeHTHOCTH.

OcHOBHEBIE U MNPOU3BOJHBIC CAWHUILIBI U3MCPCHUA. Cucremsbl CAUHHNL U3MCPCHMUA. Kiacc
CUCTeM eIWHULl u3MepeHus. Pa3mepHOCTh (GU3NYECKOW BENMYUHBL. 3aBUCUMBIE H
He3aBHCHUMbIE pazMepHocTu. I1-Teopema.

DneMeHThl OJI36MHON TUAPOAMHAMUKH. [[OHATHE MOPUCTOCTH M MPOHHUIIAEMOCTH. 3aKOH
Hapcu. OtHOCUTENBHBIE (Pa30BbIe TPOHUIIaeMOCTH. 3a1ada bakes-JleBeperra.

Cucrema  aguddepeHUUaTIbHBIX  ypaBHEHHH  MOA3€MHOM  TUAPOTa30JMHAMHKH.
HeycranoBuBmascs ¢punbrpanus ra3a. [lpuMepsl TOUHBIX aBTOMOICTBHBIX PEIICHUH.

Jlureparypa:

1.

2.
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C.B. Bamrannmep. Jlekmuun mo ruapoaspomexanuke: Yue0. ITocobue/ Iloxm pen. H.H.
[TonsikoBa. -2-¢ m3a. — CI16.: U3a-Bo. C-IletepO. yu — Ta, 2005. — 304 c.

JLN. CenoB. Mexanuka crutontHoit cpeasl. T. 1. 4-e uzn. — M.: Jlanb, 2004, 1.1 536¢, u
12. — 584 c.

H.E. Kounn, N.A. Kubenb, H.B. Poze. Teopernueckas rumpomexanmka. Y. I, II. M.:
duszmatrus, 1963.

JLI. JJannay, E.M. Jluduun. I'mapoannamuka. 3-e uza. M.: Hayka, 1986.

JI. Ilpanarae. ['mapoaspomexanuka. PX]I, 2000.

Jx. Yuzem. JIuneitnsie v HenuHEeHHbIE BOJHBL. M.: Mup, 1977.
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Paznen «Mexanuka ne¢opMupyeMoro TBepaoro Tejaa»

YACTH 11

Teopuss aepOPMUPOBAHHOTO COCTOSHUS. Bekrtop mnepememenuil. TeH30p Maibix
negopmanuii 1 MaJbIX MOBOPOTOB. ['J1aBHBIE MHBAapHaHTBl TEH30pa MaJbIX Ae(opmariuii.
VYcnosus coBmectHoctu Cen-Benana. Tenzop ckopocrteit gedopmariuii.

Teopus HanpsKEHHOTO COCTOsAHMs. MaccoBble U OBepXHOCTHBIE cuibl. Popmyna Komm.
Tenzop HamnpspkeHuid. CUMMETpHUSl TEH30pa HalpsbKeHUN. ['J1aBHbIE MHBapHUaHThl TEH30pa
HanpspkeHuid. KpyroBas nuarpamma Mopa.

VYpaBHEHHE HEpa3pbIBHOCTU. YPAaBHEHHUs DPABHOBECUS M JIBWKEHHUS. 3aKOH COXpaHEHUs
MOMEHTA UMITYJIbCA U CHMMETPHS TEH30pa HANPSHKCHUMN.

Tepmoaunamuka naepopmupyemoro Ttena. [lepBoe Hadano TepMOIMHAMHKH (aKCHOMa
6ananca sHeprun). HepaBencrso Knaysuyca-/{rorema. J[uccunaruBHble IpOLECCHI.
VYrpyroe Teno. BelpakeHue U1 TE€H30pa HAIPSDKCHUM  4epe3  IIPOU3BOAHYIO
TEPMOJIMHAMMYECKOIO  TOTEHIMana (BHYTPEHHSS SHEprus, CBOOOJHAs  SHEprus
['enpmronpiia) mo TeHzopy nedpopmanuu. OOoOmeHHBIH 3akoH ['yka [UIst JTHHEHHOTO
TepMoynpyroro marepuana. COKpalleHME 4uCla YOPYIMX IHOCTOSHHBIX. CBsI3b MeXny
YOPYTUMH  TIOCTOSHHBIMH  HW30TPOIIHOW  ymnpyrod cpexnbl. HM3orepmuueckuil
aguabatuyeckuid  Moaynu  ympyroctd.  OOmume  TeopeMbl  TEOpUH  YOPYTOCTH
(eIMHCTBEHHOCTH, B3aUMHOCTH, O MHHUMyMe »SHeprum naedopmanmm). Teopema
KactuibsHo.

[TocraHoBKa MaTeMaTH4eCKUX 3a7auy JUHEHHON TEOpUHU YNPYrocTH B MEPEMELICHUSAX U
HanpspkeHusx. [lomyoOpartHbiii Meton CeH-Benana. BapuaiyoHHble NOCTaHOBKHM 3ajad
TEOPUH YIIPYrOCTU U OCHOBBI PsIMbIX MeToA0B (Putna, byoHosa-I"anepkuna).
[Ipocreiimme 3amaud TEOpUM YHOPYrocTu: JedopManus TOJCTOCTEHHOM TpyObl MOx
JNEHCTBHEM BHYTPEHHETO W BHEIIHETO JaBJICHWM, KpydeHHEe Opyca KpYyroBOro
IONIEPEYHOr0 CEUeHMsl, pacTsskeHue Opyca Moja  JeHCTBHMEM COOCTBEHHOTO Beca,
paBHOBECHE 3JIEMEHTA IUIACTUHKH, TEMIIEpaTypHbIe HAIIPSLDKEHUS B 110JI0H cdepe.

[Inockue 3amaum Teopum  ynpyroctd. Ilmockoe — HampsoKeHHOE M IUIOCKOE
nedopMupoBaHHOE cocTosiHUA. DyHKIMS HanpsbkeHud. Meton Teopuu  QyHKUMN
KOMIUIEKCHOTO TEPEMEHHOrO B IUIOCKOM 3anade. J[eficTBHME COCPENOTOYEHHOM CHIIBI Ha
TPAHUILY YIIPYTOH MOJYIUIOCKOCTH.

[Tonstue o ¢yuxknuu I'puna. DnemMeHTapHOE pelIeHHe NEepBOro M BTOPOTro pPoja.
ITocTanoBKka KOHTAaKTHOM 3amaun ['epua.

N3ru6 OGanok. BHyTpeHHss momepeuHas cuja M BHYTPEHHHUH HW3rHOArOmUii MOMEHT.
[TocTpoenue »miop MOMEPEYHOM CHUIBI W W3rMOAromero MomeHTa. ['umoresa TIUIOCKHX
ceueHnil. ['eomerpuueckne XapakTepUCTHKHM cedeHUM mpu wus3rude. HopmanbHble U
KacaTelbHble HanpspkeHus npu usrude. dPopmyna XKypasckoro. duddepennuanpHoe
ypaBHEHHE U30THYTOW OCH OAJIKH.

CrepxHeBble cucTeMbl. (CTaTHYECKH OIpeneIuMble U CTaTHUECKH HEONpeesIiMble
cucTteMbl. MeToJibl pacueta pepM U pam.

Kpyudenune crepkHEN ¢ JUIMIITUYECKUM ITONIEPEYHBIM ceueHueM. Jlerurananus.
VYcroiunBocth crepxkHe. IloHATHE yCTOMYMBOCTH. DHEPreTUYECKUI METOJ aHalIu3a
ycTounBoctr. Popmyna DUnepa U ee IPUMEHEHHE.

Teopetnueckas MpoyHOCTb. OCHOBHBIE TEOPHM IMPOYHOCTU. XPYIKOE M KBa3UXPYIKOE
paspyuienue. DHepretuueckuil kputepuil ['puddurca u cunosoit kputepuit Hpsuna
pacnpocTpaHEHUs] TpELIUHBI B ymnpyroMm tene. MHBapuaHTHBIM uHTErpan YepemaHosa-
Paiica.

WNneanpHas 1uiacTu4HOCTh. M30TpomHOE M KMHEMaTHYecKoe yNpouHeHue. TeH3op
wiactuyeckux naedopmanuit. Jlepopmaunonnas teopust miuactuuHocTtd. I[lonsitue o
IPOCTOM U CIIO)KHOM HarpykeHuu (aedopmaruu). IlocTaHOBKM 3a/1a4 B paMKax MajbIX



ynpyro-tiacTuueckux —aedopmanuii. Teopema o0 mpocToM HarpyxeHuu. Teopema
€IMHCTBEHHOCTH. MeTroa ynpyrux pemeHuil. Meroj TepeMEeHHBIX HapaMeTpoB
ynpyrocti. Teopema o pasrpyske. Ilonas chepa u3 naeanbHO-IIIACTUYECKOTO MaTeprasa
[10/1 BHYTPEHHUM JIaBJICHUEM.

16. Teopus mIacTU4ECKOro TE4YEHMs. ACCOLMMPOBAHHBIM 3aKOH IIJIACTUYECKOTO TEUEHHUS.
Kputepuu tekyuectu Tpecka-Cen-Benana, Museca. Kynona-Mopa, pykkepa-IIparepa.

17. Ilmockas 3amaya Teopun TedyeHUs. [IoHATHME O JIMHUSAX CKOJIBKEHUS M KX CBOMCTBAX.
Nurerpasnel ['enku. CxaTue noj0Ck MEKY IEPOXOBATHIMU IIUTAMMU.

18. Jluneiinas Tteopus Bs3ko-ynpyroctu. llpumHmun cynepnosunmu bosbumana. Mogens
MakcBemia u @oiixta. Sapa penakcauud W TMOJ3Yy4ecTH, (PYHKUMU peJTaKkcauuu |
MON3y4YecTu. TeMneparypHO-BpEMEHHAs aHalorus. MeToabl pelmieHusl 3a1ad JUHEWHOU
TEOPUH  TEPMOBSA3KO-YIIPYTOCTU: YHCIEHHBIE METOJbl, METOJbl, HCIOJb3YIOIINE
npeoOpa3zoBanus Jlaraca-Kapcona; MeTOJpl, OCHOBaHHbBIE HA CIEACTBUAX U3 TEOPEM O
IIPOCTOM HArpy>KeHUHU U MPOCTOH Aedopmaruu.

19. JlBa Tuma BoiaH B ynpyroi cpene. CrepikHeBas CKOpocTh 3ByKa. KuHemarmdeckue u
JUHAMHUYECKHE YCIOBHS HA IOBEPXHOCTHU Pa3phIBa.

Jlureparypa:

1. B.U. ®eonocreB. ConpoTuBiieHre MaTepHayioB: YueO. s By30B. 10-e uzz., nmepepad. u
nom. - M.: U3n-Bo MI'TY um. baymana, 1999. - 592 c.

2. JI.C. Jleii6en3on. Kypc teopun ynpyroctu. Mocksa Jleaunrpaa: OI'M3 I'oc. us3n-Bo TexH.
—TeopeT. JuT., 1947.

3. A.A. Unerommd. ITnactuunocts, 'TTU, 1948.

2. JL.U. CenoB. Mexanuka cruiomHoi cpensl. T. 1. 4-e uzz. - M.: Jlans, 2004, 1.1 536¢, u 12. -
584 c.

1. A.A. Unetomun, b.E. [To6enps. OCHOBBI MaTeMaTHUECKON TEOPUH TEPMOBSI3KOYIIPYTOCTH.
M.: «Hayka», 1970.

2. IO.H. PaborHoB. Mexanuka aedopmupyemoro TBepaoro tena. - M.: Hayka, 1988. - 712 c.

3. C.II Tumomenko, JIx. I'yabep. Teopus ympyroctu: Ilep. ¢ aurn./Ilog pen. I'. C.
Hlammpo. — 2 w3n. — M.: Hayka. [nmaBHas pemakuus (QHU3HKO-MaTeMaTHUECKOM
autepatypsl, 1979, 560 c.

4.  B.M. Konnaypos, B.E. ®oproB. OCHOBBI TEpPMOMEXaHUKN KOHJIEHCUPOBAHHOU cpefbl. M.:
HN3n-Bo MOTU. 2002.

5.  B.B. MockBurusa. ComnpoTuBieHHE BA3KOYNPYIMX MaTepuaioB (IPUMEHUTENBHO K
3apsjaM Ha TBepAoM TomiuBe). - M.. m3a-Bo «Hayka», I'maBHas penakuus (uzuko-
MaTeMaTHYeCKOH auTeparypsl, 1972.

6. H.H. Manuuun. IlpuknagHas Teopus IUIACTUYHOCTH M TOJI3Y4eCTH. YUEOHHK s

CTyJIeHTOB BY30B. 131. 2-¢, mepepad. u gom. - M.: MammuHoctpoenue, 1975.
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AKCHOMATHKA KJaccHyeckod Mexanuku. KnneMaruka ToUKH

[Toctynarel Kjlaccuyeckod MeXaHMKHM. 3akoHbl HbroToHa. VHepuuanbHBIE CHCTEMBI
oTCYeTa.

ITpeoOpa3oBanus ['anunes. IlonsaTue 00 MHBAPUAHTHOCTU M KOBAPUAHTHOCTHU YPABHEHMM
MEXAHUKH.

TpaexkTopusi, CKOpOCTb, yckOopeHue. EcTecTBEeHHBIN (COMPOBOXKIAIONINN) TPEXTPAHHUK.
Pa3nosxeHne cKOpoCcTH U YCKOPEHHs B OCSIX TpeXrpaHHUKa. KpuBosMHEHbIE KOOPAUHATEI
TOYKHU. Pa3nokeHne CKOpoCTH M YCKOPEHHS TOYKU B JIOKAJIIbHOM 0a3rce KPHUBOJIMHEHHBIX
koopauHat. Koaddurmentsr Jlame.

KunemaTruka TBepa0ro rejia (KWHEMaTHKA CHCTEM O0TCYETA)

TBepnoe Teno. Pa3noxenue ABMKEHUS Tela HA MOCTYHATENbHOE JBM)KEHUE U BpaLICHHE
(IBYDKEHME C HETIOBMYKHOM TOUKOM).

CrniocoObl 3aaHKsI OPUEHTALIUK TBEPAOTO Tejia: Yriibl Diiepa, MaTPHIlbl HAMPABIISIOMIUX
KOCHHYCOB. AnreOpa KBaTepHHOHOB. KBaTepHHOHHBIH cnoco0 3adaHus OpPUCHTAIUH
TBepAOro Ttena (mpucoenuHeHHoe oToOpaxkenue). Ilapamerpst Pompura—I amunbrona.
KBarepHnonHbie (hOpMYJIbI CIIOKEHHSI TOBOPOTOB.

Kunemarnyeckue ypaBHEHUS! BpalllaTeIbHOTO IBHYKEHUS TBEPJIOTO Teja B KBaTEPHHOHAX
(ypaBuenust Ilyaccona). Teopema Oiiepa O KOHEYHOM IIOBOpPOTE TBEPAOrO Teja C
HEMOJIBI)KHOW TOYKOH. YTIJIOBas CKOPOCTb U YIJIOBOE YCKOPEHHE TBEPIOro Tea.
Pacripenenenre ckopocTeid 1 yCKOpeHHiA B TBepIoM Teite (hopmyibl Diiniepa u PuBanbca).
JBuxenne cBobogHOro TBEPAOro Tena. KunemaTuueckuii BUHT.

KunemaTruka cj10:KHOTO ABHKCHUSA

CroxeHue CKOpoCTe U YCKOPEHUH TOUEK B CIOKHOM JBMIKEHUU. BhIuucieHue yrioBou
CKOpPOCTH U YIJIOBOI'O YCKOPEHHUS TEJa B CI0KHOM JIBUKEHUM.

OcHoBHbIE TEOPEMbI IMHAMHUKHU

OnpeneneHys: BHEIIHUE U BHYTPEHHUE CHJIbI, UMIYJIbC (KOJIMYECTBO JBUXKEHUS ), MOMEHT
uMIyiabca (KMHETUYECKHMI MOMEHT, MOMEHT KOJIMYECTBa JBI)KEHHUS), KHHETHYECKas
SHEPIrus, LEHTP MAcC, MOMEHT CUJIbI, AJIeMEHTapHast paboTa 1 MOIIHOCTh CHJIBI.

Teopembl Kenura st KMHETMYECKOM HSHEPrdM M MOMEHTa HMITyJbca. TeopeMbl 00
U3MEHEHUU HMITYJIbCA, MOMEHTA MMITYJIbCA U KUHETHYECKOW DHEPIrUU B MHEPLMAIBHBIX
cucreMax orcuera. KoHCcepBaTUBHBIE CUCTEMBI, 3aKOH COXPAaHEHHUs JHEPTHH.
HeunepuunanbHble cuCTEMBI OTCUETA, CHUIBI MHEpHUH. OCHOBHBIE TEOPEMBl TUHAMUKH B
HEMHEPLUAIbHBIX CUCTEMAX OTCYETA.

J{BUKeHHe MaTepUAJIbHOM TOYKHM B LIEHTPAJIbHOM I10JIe

3akoHBl coXpaHeHUs (TMepBble WHTErpanbl JABWKEHUs). YpaBHeHue bune. [lome
BCEMUPHOTO TATOTEHUSA. YpPAaBHEHHE KOHMYECKHX CEUCHMH. 3ajaya JBYX TeNl. 3aKOHBI
Kemnnepa.
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I[I/IHaMHKa CHCTEM NMMEPEMEHHOI0 CoCTaBa

[ToHsiTHE O CUCTEME MEPEMEHHOIO COCTABA U €€ MAaTEMaTUYECKON MOJEIH.

TeopeMH 00 M3MEHEHUU KOJIUYECTBA ABUXKXCHHUSA U KHMHETHYCCKOI'O MOMCHTA OJId CUCTEM
MEPEMEHHOT0 cocTaBa. YpaBHeHHe Memepckoro. PeaktuBHOe nBuxeHue. dDopmyna
[MuonkoBCKOroO.

I[HHaMI/IKa TBEPAOro TeJjaa

I'eomerpust macc. TeH30p MHEPLMH U ILTUIICOM] MHEPLMH TBepAoro tena. ['1aBHble ocu
uHepuuu. [IpeoOpa3oBaHne TEH30pa WHEPIHMH MPHU MMOBOPOTE M MApaUICTLHOM IEpEeHOCEe
ocelt. Teopema I'toiirenca—lllteitHepa A TEH30pa UHEPLIHUH.

Kunernueckuiik MOMEHT M KUHETHYECKas JHEpPrusi TBEPAOro Tena. JnHamuuyeckue
ypaBHeHus Oinepa. Cioydail Didsiepa; mepBble MHTErpajibl JBHXEHHS; T€OMETPUUYECKHUE
unrepnperanuu Ilyanco u Mak-Kysuara.

JIBuKeHre AMHAMUYECKH CUMMETPHYHOTO Teja B ciydae Dilniepa; mapameTpbl cBOOOIHOM
perymnsipHoit npeueccun. Ciryvait Jlarpanka; nepBbie HHTETPAJIbI IBHKCHUS.

®opmyna I MOMEHTA, MOIJACPKUBAIOIIETO BBIHYXICHHYIO PErYJSPHYIO MPELECCHI0
JTUHAMUYECKH CUMMETPUYHOTO TBEPAOTO TEa.

Jlarpan:xeBa MexaHHMKa

[TonsTue Mexanmueckoit cBsizu. Kiaccudukamus cpszeil. BupryanbHble nepeMerieHus.
OOmee ypaBHEHHE IMHAMHKH JUISI CHCTEMBl MAaTE€pPHAJIbHBIX TOYEK C WJICATbHBIMU
CBSI3SIMH.

Kondurypannonaoe MHOroo6pasue roTOHOMHOM CHCTEMBI C KOHEYHBIM YHCIIOM CTETICHEH
cBoOonbl. OOO0OIIeHHBIE KOOpAMHATHL. YpaBHeHUs Jlarpanxka. OOOOIICHHBIC CHJIBI.
[ToreHnmanbHBIE, THPOCKOIMYECKHE, TUCCUITATUBHBIE CHIIbl. KpUTEepHii NOTEHIIMAaIbHOCTH
CHIL.

VYpaBHenus Jlarpanxka B ciiydae MOTEHIMANBHBIX cwil; (yHKuus Jlarpamxka (Jlarpanxuan
CUCTEMBI).

VYpaBHenus Jlarpanka B HEHWHEpLUHMAIbHBIX cHUCTeMax oTcueTa. CBOMCTBa ypaBHEHHM
Jlarpanka: KOBapHaHTHOCTh, HEBBIPOXKIEHHOCTH (TIPUBEACHHWE K HOPMAIBHOMY BHIY
Komm).

CtpykTypa KHHETHYeCKOH »dHepruu. llepBele WHTErpaibl JIarpaH)XEBBIX CHCTEM:
LUKJIMYECKHE HHTETpajibl, 00001eHHbII nHTerpan sHeprun (uarerpai Ilennese—Ako0n).

PaBHOBecHe, yCTOMYMBOCTB, [BHKeHHEe BOJIM3M  YCTOMYHMBOIO  IOJIOKECHMA
paBHOBeCHS

OmnpeneneHnue MOJOKEHUS PAaBHOBECHUS. YCJIOBHUS PABHOBECHUS CHUCTEMBI C HICAIBHBIMU
CBSA3SIMM (IIPUHLIMII BUPTYaJIbHBIX MNEpEeMEUICHH). YCIOBHUS paBHOBECHSI T'OJOHOMHBIX
cUCTeM (B TEpMHUHAX OOOOIIEHHBIX CHUI).

OrnpeneneHne yCTOWYMBOCTH, ACUMIITOTHYECKOM YCTOMYMBOCTM M HEYCTOWYHMBOCTH
IIOJIOXKEHUS paBHOBECHUSA. Teopemsl IpsAMOro Meroja JIAmyHoBa i1 aBTOHOMHBIX CUCTEM:
TeopeMbl JldmyHoBa 00 YCTOWYMBOCTH M AaCHUMITOTHYECKONW YCTOMYMBOCTH, Teopema
YeraeBa o0 HeycroiumBoctH, Teopema bapbammna—KpacoBckoro 00 — ycioBusix
ACUMIITOTUYECKON YCTOMYMBOCTH U HEYCTOMYMBOCTH.

Teopema Jlarpanxa—/upuxie o006 yYCTOWYMBOCTM paBHOBECHUS  KOHCEPBAaTHBHBIX
MEXaHUYECKUX CHCTEM. YCIOBHS HEYCTOMYMBOCTH KOHCEPBAaTUBHBIX CHCTEM IIO
KBaJPaTUYHOM YacTH NOTEHIMaIbHOM sHepruu. [lonarue o 6udypkauuu. Cnydan norepu
YCTOWUYMBOCTH JUIsI CHCTEM C NOTEHIMAJIOM, 3aBUCSALIMM OT IapameTpa. BiusHue
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THPOCKONTMYECKUX W JUCCUIATUBHBIX CHUJ Ha YCTOWYMBOCTH paBHOBecus. Teopema 00
ACUMIITOTUYECKOW YCTOMYMBOCTH CTPOTO IACCUIIATUBHBIX CHCTEM.

[lepBbiii meron JlsmyHoBa wuccnenoBaHus ycrolyuBocTH. Teopema JlamyHoBa 00
YCTOMYMBOCTH MO JuHeHHOMYy mnpubmmkeHuto. Kpurepuii Payca—I'ypuma (0e3
JI0Ka3aTenbcTBa). [IBa clieHapus MOTepu YCTOHYMBOCTU: AUBEPreHIus U (iaTTep.

Mansle koneOaHUS KOHCEpBAaTHUBHBIX CHUCTEM BOJM3M  YCTOMUYMBOIO  IOJIOKEHMS
paBHOBecHsl. YpaBHEHHE 4acToT. | TaBHbIe (HOpMasbHBIE) KoopauHatel. OOmiee pemeHue.
Cityyaii KpaTHBIX KOpHEH.

BreiyxnenHpsle  KojeOaHWs JIMHEHHONW CTAalMOHApHOW CHCTEMBl TOJA JACHCTBUEM
rapMOHMYECKUX CWJI. YacTOTHBIE XapakTEpUCTUKH. SIBiieHnMe pe3oHaHca. Peaknus
JIMHENHOM CTAallMOHAPHOM CUCTEMBbI HA HETaPMOHUYECKOE BO3ACICTBUE.

ypaBHeHHH FaMI/IJ'ILTOHa, BapHallMOHHBbIC IPUHIUIIbLI, HHTCI'PAJTbHBIC HHBAPDHUAHTBI

Ilepemennbie ['ammibTona. ®@ynkuua [amunbroHa. KaHoHWMYeckue  ypaBHEHUS
['amunpTona. IlpeoOpasoBanue Jlexannpa ypaBHeHuil Jlarpanka B ypaBHEHHUS
[NamunbroHa. @yHkuua ['aMuIbTOHA 17151 KOHCEPBATUBHON CUCTEMBI.

[lepBbie wHTErpanbl ramuiIbTOHOBBIX cHucTeM. CkoOku Ilyaccona. Teopema SxoOu—
Ilyaccona. IloHmxkeHue mnopsaka ypaBHeHUW [‘amuiabTOHA B ciaydae LHMKIMYECKUX
KOOpJMHAT U 1J11 000011IEHHO KOHCEPBAaTUBHBIX CUCTEM. Y paBHEHUS! Y UTTEKEpa.
Hevicteue no ['amuibrony. Bapuaums neidictBus no [amunbToHy. BapuanuoHHbIM
npuHUMn ['aMmIbToHA.

[IpeoOpazoBanue narpaHkMaHa MpU 3aMeHE KOOpPAMHAT U BpeMeHU. Teopema Dmmu
Herep.

Wuterpanbubie uHBapuaHThl I[lyankape—Kaprana wu Ilyankape. OOpaTHble TeopeMbl
TEOPUU WHTETPAIBHBIX MHBApUAHTOB. Teopema JInyBuiuis 00 MHBapUAHTHOCTH (Ha30BOTO
o0bemMa raMuiIbTOHOBOW cuctembl. Teopema Jlu Xya-wkyHa 00 HHTErpalbHBIX
WHBAapUAHTaX NIEPBOTO MOPSIKA TAMUIIBTOHOBBIX CUCTEM.

Kanonnyeckue npeodpa3osanus. YpapHenue I'amunbrona—xoon

Kanonnueckue mnpeoOpazoBanus. JlokanbHbI KpuTepuil kaHoHH4YHOCTH. Kpurepwuii
KaHOHUYHOCTH B TEPMUHAX MPOU3BOIAIINX ()YHKIIMH.

[IpeoOpazoBanusi, MOMYyCKaOIINE (9.9) onucanue (cBoOOAHBIE TMpeoOpa3oBaHus).
[IpaBuna mnpeoOpazoBaHUsl TaMUIBTOHMAHOB IIPU KAHOHMYECKHX IPeoOpa3oBaHUSAX.
@a30BbIil MOTOK TaMHJIBTOHOBBIX CHCTEM KakK OJHOIMAPAMETPUYECKOE CEMENCTBO
KaHOHUYECKHX MPeoOpa3oBaHUM.

Vpauenue ['amunbrona—SkoOu. [lonHblil nHTerpan ypaBHeHus [amuinbToHa—SkoOM U
€ro HMCIOJb30BaHUE B 33Ja4€ MHTEIPUPOBAHMS YPABHEHWM [BM)KEHUS T'aMUIbTOHOBOU
cuctembl. Ciydan pa3JeneHus epeMEHHbIX.

Jlureparypa:

1.

2.

M.A. Aizepman. Kiaccudeckass MmexaHuka: ydeOHoe mocoOme. — 3-¢ u3g. — M.:
®u3mataur, 2005. — 380 c.

®.P. TanTmaxep. Jleknuu 1o aHATMTHYECKOW MexaHWKe. — 3-¢ m3a. — M.:. dusMamiur,
2001.

B.®. XKypapnés. OCHOBBI TCOPETHUECKON MEXaHUKU. — 2-¢ u3a. — M.: ®usmatiur, 2001,
3-e uza. — M.: ®uzmarmnut, 2008.



A.Il. MapkeeB. Teoperndeckas MexaHHWKa. YUeOHMK JUIsl yHHBepcuTeToB. M3nm. 3-e,
ucrpasieHHoe — M.: M3narenbctBo «PerymsipHast u xaotudeckas ruHamukay. 2001, — 592
c.

I'.H. SxoBenko. Kparkuii kypc Teoperudeckoit mexanuku. — M.: BUHOM. JlaGopaTopus
3HaHui, 2006.

I'.H. SIxoBenko. Kparkuii kypc ananutudeckoi nuHamuku. — M.: BUHOM, 2004. — 238 c.
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MaTtemMaTH4ecKHe OCHOBLI

OcHoBbl Teopuu npenenoB. Teopema o HesiBHOU pyHKn. @opmyna Teitnopa. OcHOBHBIE
TEOpEMbl MHTETPAILHOTO MCYHCIEHUS (3aMeHa MEePEeMEHHbIX, METOJ MHTETPUPOBAHUS TIO
YacTsM, WHTETPHPOBAHUE pAUOHAIBHBIX (QYyHKIMK). YucioBele psael  (IpU3HAKU
CXOJMMOCTH 3HAKOMOCTOSIHHBIX M 3HAKOIEPEMEHHBIX PAA0B). DYHKIMOHAIBHBIC PSIbI.
Crenennsle psnbl. Psagst @ypee (BbrancieHue Ko3pUIEHTOB).

Matpuupsl u omnpeaenuTend n-ro mnopsaka. KoopauHaTel BekTopa B 0asmce.
[TpeoOpa3oBaHne KOOpAUHAT BEKTOPOB IIpU CMEHE Oasuca mpocTpaHcTBa. Onepauuu Haj
MaTpullaMud. Teopema o panre wmaTtpuibl. OOliee pelieHue CHCTEMbl JIHMHEHHBIX
ypaBHeHMH. OpHOpOIHBIE CHCTEMBI (TPOCTPAHCTBO pelICHHH, (yHIaMEHTaIbHbIE
cuctembl perieHuit). CoOCTBEeHHbIE BEKTOPHI U COOCTBEHHBIE YHCIIa MATPHULIBI.

DopmyJibl 3aMEHBI KOOPJAMHAT IIPU NEPEXOIE OT OAHOM AEKAPTOBOM CUCTEMBI KOOPAUHAT K
Ipyroil. BbluucieHue CKalsipHbIX MPOU3BEACHUM, JIMH OTPE3KOB, YIIIOB. JIMHUM H
MOBEPXHOCTU 1-TO U 2-TO MopsiKa.

Teopembl CylIecTBOBaHMSI W €IMHCTBEHHOCTH pewmeHus 3azaun  Komwm  juis
muddepeHIManTbHOT0 YpaBHEHHUsI U HOPMalbHOW cucTteMbl. JIuHeiiHoe ypaBHEHHE n-To
nopsinka. [locTtpoeHue oOmiero pemieHusi JMHEWHOro ypaBHeHHs. HeomgHopoaHbie
nuHelHble  cuctembl. JluHeitHble cucTtemMbl  aud@epeHIuaNbHBIX  ypaBHEHHH €
NOCTOSTHHBIMU K03 punmenramu.

OCHOBHBIE ypaBHEHHS MAaTeMaTHYeCKOM (U3MKU: YypaBHEHHE TEIJIONPOBOJIHOCTH,
ypaBHeHus Jlanaca u [lyaccoHa, BOTHOBOE ypaBHEHHE. Y paBHEHUE MEPEHOCA U3ITYUEHUS
B TOIJIOLIAKOIIEH, Hu3Mydyawlled u pacceuBarouied cpene. KoppekTHas mnocraHOBKa
KpaeBbIX 3a/au.

Pelenne 0AHOPOIHOTO YpaBHEHUS TEIJIONPOBOAHOCTH HA MIPSMOIA.

OO01ue npeacTaBIeHUsl 0 HEKOPPEKTHO MOCTaBICHHBIX 3ajjadyax. Y paBHeHUss Ppearonbma
l-ro u Il-ro poma. Meronsl perymaspuszanuun  (A.M. O6yxoBa, A.H. TuxoHoBa,
CTaTHUCTUYECKOM peryisipusaiun).

Ob6mas cxema metona Pypbe Ui OTpaHUUYEHHBIX 00JacTel.

CrnyualiHple COOBITHS W CllydyailHble BEJIMYMHBI. AKCHOMAaTHYECKOE OIpe/eeHHe
BEPOSITHOCTH COOBITUS. YCIIOBHBIE BepOSTHOCTU. He3aBHCHMOCTH COOBITHH. 3aKOHBI
pacmpenelneHnss W 4YHUCIOBBbIE XapaKTEPUCTHKU CIyYalHBIX BEIMYMH (JucHepcus u
MaTeMaTHuecKoe oxujaaHue). Bpibopka U MeToAsl ee npezacTaBieHHs. UYucioBble
XapaKTEepUCTUKU BBIOOPOUHOrO pacmpesesieHuss (Mojaa, MeluaHa, CpPelHee, IUCIEPCHs).
HepasenctBo UeOblena.

OO0ume BONpoChl BHIYMCIANTEIbHOH MATEMATHKH

UucneHHoe pelieHne CUCTeM JMHEHHBIX anreOpandeckux ypaBHeHH. OOyCIOBICHHOCTb.
[Tpsimble MeTOMBI pelieHus (BapuaHThl MeToa ["aycca, MmeTo mporoHku). MrepamonHble
METO/IbI (METOJT TPOCTON UTeparuu, uaest YeObIeBCKUX HTEPAITMOHHBIX METOOB H JIp.).
Pemenue cucreM HeNMMHEWHBIX anredpandeckux ypaBHeHU. Metozsl cekymux, HproToHa.
Teopema o cxomumocth wmetoaa HeroToHAa. MeTon NPOCTHIX UTEpalUMid, aHAIN3
CXOJUMOCTH.

Uucnennoe nuddepeHnmpoBanne: OCHOBHBIE AIMIPOKCUMAIMKA 1-X ¥ 2-X MPOU3BOIHBIX.
Ommbka anmpokcUManuu, OImuOKa OKpyriaeHus. ONTHUMaNbHBIA IIar YHCIEHHOTO
nuddepeHIpoBaHms.

YucneHHOe MHTETpUpPOBaHUE: KBajparypHbie ¢popmynsl HetoTona-KoTeca, kBaapaTypHbie
dopmynsl ['aycca. Onenka omuoOku narerpuposanus. [Ipasuio Pynre.
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Metoapl TMOHMCKa AKCTPEeMYMOB (DYHKIMI MHOTHX TEpeMEHHBIX. [ 'pajneHTHBIH,
MMOKOOPAWHATHBIA U CIIy4allHbIN CITYCK.

Uucnennoe unrerpuponanue 3anaun Komm mist cuctem OJY. Ipocreitine pasHOCTHBIE
cxeMmbl M HX peanuzanusa. OmwuOka anmpoKCUMAalMH, KPUTEPUM MajOCTH Ilara CETKH.
Meroasl Tuna Pynre-KyTTel, OCHOBHas KOHCTPYKLMS, QITOPUTM pealu3alui,
YCTOMYMBOCTb. TeopeMbl 0 cXOAMMOCTH. JIMHEHHBIE MHOTOMIArOBbIE CXeMbI (Amamca).
AJTOPUTM pELICHHUS, alIPOKCUMAIUs, CXOIUMOCTb.

KpaeBbie 3amaun jisi cucrem OJ1Y. JluHeiHble KpaeBble 3aJa4M, UX PEIICHUE METOJ0M
dynnamenTanpHON cucTteMbl. CBeleHUs JTUHEWHONW KpaeBOoW 3amaun K 3amadam Komm.
Henunetinbie kpaeBbie 3anaun s cucteM OJ1Y. Meton «ctpensOb», meTo HeroToHa.

Metoabl pellleHHs1 YpPAaBHEHHMI B YACTHBIX POM3BOAHBIX

UucneHHbIe METO/IbI PEIICHUS] YPAaBHEHUN TUIIEPOOIMYECKOTO TUMA. XapaKTEPUCTHUECKAs
dbopma ypaBHeHHI. KoppekTHas MocTaHOBKA KpaeBbIX YCIOBUH. CXEMBI JUIsl IPOCTEHUIIIETO
YpaBHEHUs IIEPEHOCA: alllIPOKCUMAaLUs, yCTONYUBOCTh, MOHOTOHHOCTD.

YucneHHble METO/bl pELICHHs] ypaBHEHMH MapaboMdyeckoro Tumna. SIBHble U HEsSBHbIE
cxempl.  IIporonka. CrnektpanbHast ~ ycroiiuMBocTh.  /[BymMepHOe  ypaBHEHUE
TeronpoBoAHocT. [Ipobinema pemieHuss ypaBHEHMH Ha BepxHeM cioe. Mertoa
IIEPEMEHHBIX HAIIPaBJICHUN B ABYMEPHBIX M B TPEXMEPHBIX 3a1adax. Meros IepeMeHHbIX
HaIpaBJICHUN C cepueld napaMerpoB. MeToj paciieneHus, CXeMbl C HCKIIOYEHHBIM
IIPOMEKYTOUHBIM CJIOEM.

Cxema «xpect» g ypaBHeHus Ilyaccona. PasHocTHas amnmpokcuManus ypaBHEHMU
[Tyaccona. Merox mpocThIX wWTepanuii, ommoOka, HeBs3ka. CHEKTpalbHBIA aHAIH3
CXOJUMOCTH IIPOCTBIX UTEPALIUH.

Henuneiinble ypaBHEHMsI B YacCTHBIX IPOM3BOJHBIX, MX PA3HOCTHAs alIpOKCUMAaLUsi U
peanu3anys COOTBETCTBYIOIUX cXeM. CXEeMbl ¢ HEIMHEHHOCTBIO Ha BEPXHEM U HUKHEM
cioe, ux peanusanus (Meroa HploTOHA U IPOTOHKH).

CnexTpanbHblii NPU3HAK YCTOMYMBOCTH M IIpaKkTUKa ero mnpuMmeHeHus. [IpuHinun
3aMOPOXKEHHBIX KO3 uIeHToB. YcinoBue ycroitunBoctu Kypanrta-®Opunpuxca-Jiesu.
Y CTOMUNBOCTD 110 HAYAIBHBIM JAHHBIM M KPA€BBIM YCIOBHSIM.

MarteMaTH4yecKoe MOJdCJIMPOBAHUE B IIPUKJIAIHBIX 3aJaYax

[Monsitus  momenu. Bumget  mopeneit. Ilenm  momenupoBanus.  OcobOeHHOCTH
BBIYHCIIUTEIIbHBIX MOJEIIEH.

Knaccupukanum 3amay MoAeNUpOBaHHUS, MaTeMaTH4YeCKUX Mojenel. JluHamuueckue
MOJIENIU CIIOKHBIX CUCTEM, UX (hopMallu3alus U peanusanus Ha KoMmnbroTepe. OObeKTHO-
OPHUEHTHPOBAHHOE MOJICIINPOBAHUE.

VYpaBHEHME HENTPEPBIBHOCTU. Y paBHEHUs Djepa, bepHym s uaeanbHOU KUAKOCTH.
VYpasuenne HaBbe—Ctokca aiis BA3KOM )KuAKOCTH. [lorpaHnuHbIif CI0M.

OnHOMepHOE ABM)KEHHE CKMMAEMOT0 Tra3a. XapakrepucTuku. IHBapuanTsl Pumana.
YucneHHsle METOAbI PELICHMs 3aJad MEXaHWUKHM CIUIOIIHOM cpeasl. Mued mocrtpoeHus
pa3HOCTHBIX cxeM. KoHcepBaTUBHbBIE METOABI.

VpaBuennss Makcemta.  [lomspuzanms. I[lotok  dHeprum. OHEpPreTU4YECKHME W
¢doromerpuueckre BenuuMHbL. OTpakeHHe, TMpelOMICHHE M  paccestHue CBeTa.
Kitaccnueckast Teopusi M3IydeHHs], IMOIVIONIEHUS M JUCIEpCUU. TeruioBoe H3IIydeHHE.
3akonsl Credana-bonbimana, [lnanka, popmynsl Buna u Penes-/[xunca.
B3anMopeiicTBre M3IMydeHHsT € BEUIECTBOM. YPAaBHEHHE IIEpEHOCA W3IY4YEHUs MJIs
MOTJIOIIAIOIIEeH, W3Iydalole u pacceuBaromieil cpenpl. I[IpubmrkeHne I0KalIbHOTO
TEPMOJIMHAMUYECKOTO paBHOBECHS. VYpaBHeHHE PaaNOIOKALIAH. OcHoBHbIE



XapaKTEPUCTHKH CUTHaJIa 00paTHOTO paccesHus (YriIOBbIE U CIIEKTPaIbHbIE 3aBUCUMOCTH,
HOJISIPU3ALUOHHBIE XaPaKTEPUCTUKH).

Jlureparypa:

MarteMaTH4ecKHe OCHOBBI:

1.  O.B. becos. Jleknuu 1o MareMaTu4ecCKoMy aHaJIu3y: B 2 4.: y4e0. mocodue. — M.: MOTU
(Y. 1, 2004 — 328 c, Y. 2, 2005 -215 c.).

2. W.I. IlerpoBckuii. JIekiuu 1o Teopur OOBIKHOBEHHBIX AU((epeHIIMATBHBIX YpaBHEHUH.

M.: Hayka, 1970 1.

3. B.M. Hnarora, O.A. IIsipkoBa, B.H. Cenos. Jludbdepenuuansupie ypaBHeHUs. MeToabl

pewennii. M.: U30. MOTHU. — 2012. 140 c.

B.M. Ypoes. YpaBHenus matematudeckoi ¢puszuku. M.: UD "fy3a" 1998 r. — 373 c.

5. JI.B. beknemumen. Kypc ananuTuueckoil reoMeTpud M JHMHEHHOW anreOpsl. Uzm. 12-e,
uctp. M.: ®uzmatiut, 2009. — 312 c.

6. A.A.BopoBkoB. Teopus BepositHocTeil. M.: Hayka, 1984.

A.A. bopoBkoB. Maremaruueckas craructuka. M.: Hayka, 1984.

8. A.H. TuxonoB, B.fl. Apcenun. Meroapl pemieHuss HEKOPPEKTHHIX 3amad. M.: Hayka.

&

~

1979 r. - 288 c.

OO0mme BONpPoOChHl BHIYMCIUTEIbHOH MATEMATHKH |

1. W.b. Ilerpos, A.W. Jlo6anoB. Jlekiuu 1Mo BBIYUCIUTEIBHON MaTeMaTuke: yued. mocodue.
M.: Unarepuet-YH-T Uubopmanmonnsix Texuomoruiti; BUHOM. JlaGopatopusi 3HaHui,
2006 — 523 c.

2. H.C. baxsanos, H.IIl. XKunkos, I''M. KobGenapkoB. UnciieHHble METOABI. 5-€ m3a. — M.:

BUHOM. JlaGoparopus 3nanwmii, 2007 — 636 c.
3.  P.II ®enopenko. BBenenue B BeruricnuTenbuyto ¢pusuky. — M.: Hayka, 1994.

MeToab! penieHHsi ypaBHeHHH B YACTHBIX MPOU3BOAHBIX

1.  P.II ®enopenko. Beenenue B Berunciantenbuyo pusuky. — M.: Hayka, 1994.

2.  K.M. Maromenos, A.C. Xo1010B. CeTOUHO-XapaKTEPUCTUUECKUE YUCICHHbIE METO/bI. —
M.: Hayka,1988.

MartemaTuyeckoe MoJeTHPOBAHME B MPUKJIATHBIX 3aa4axX

1. A.A. Camapckuid, A.Il. MuxaiinoB. Marematuueckoe monenupoBanue: Waeu. Metosbl.
[Tpumepst — 2-e uza. — M.: @usmariur, 2002 — 320 c.

2. JLI. Jlannay, E.M. JIudmun. Kypce Teopernueckoit pusmku, T. 6: I'uapoauHaMuka.

3. AWM. YynnukoB. MaTemMaTHUeCKHe METO/bI HEIMHCWHON NUHAMHKU. — M.: Ousmariur,
2000 — 296 c.

4. P.A. Illosenrepar. /lucraHnMOHHOE 30HAUPOBaHHE. MoOJEIM W METOABl 00pabOTKH
u3obpaxkenuit. M: Texnocdepa, 2010 — 560 c.


http://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%BC%D0%B0%D1%82%D0%BB%D0%B8%D1%82
http://ru.wikipedia.org/wiki/2009_%D0%B3%D0%BE%D0%B4
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BapuatuBHas yacth mporpamMmbl BCTYMUTENBHOIO UCHBITaHUS O KadeapaM MHGOPMATHKH U
BbIYUCIUTEIbHOI MAaTEeMATHKH, JIOTUCTHYECKUX cucTeM " TeXHOJIOT Ui,
TePMOTHAPOMEXaHNUKH OKeaHa

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

2.2.

2.3.

3.2.

3.3.

I[OHOJIHHTCJILHLIC BOIIPOCHI BBIYHCJINTEIbLHONH MaTeMaTHKH

XKectkue cuctembl OOBIKHOBEHHBIX TuddepeHuanbabix ypasuenuit (OAY). Uucnennsie
METOABI pelieHus. A — ycroifuuBble, A(0) — YCTOWYMBBIE METOJbl, ACUMIITOTHYECKAs
YCTONYUBOCTb.

Meroasl Tuna Pynre-KyTTel, OCHOBHas KOHCTPYKLMS, QITOPUTM pealu3alui,
ycTounBOCTh. TeopeMbl 0 CXOAMMOCTH IPU Pa3HBIX MPEUIOKEHUsAX o MaTtpuue fx(x).
AHaiu3 B IPOCTPAHCTBE HEONPEACTCHHBIX K03(pPULIneHTOB.

Jlunelinble MHOTOIIAroBble cXeMbl (Anamca). CxeMsl UIsl IPOIOJIKEHHBIX CUCTEM (CXEMBI
OOpenikoBa). ANTOpPUTM, CXOJUMOCTb, aHAJINW3 B IPOCTPAHCTBE HEONPEAEICHHBIX
K03 PHUITUEHTOB.

[Tpumepsl METOAOB pElICHUs YpaBHEHMM runepOonyecKkoro Tumna. ['MOpuaHbIE CXEMBI.
CpaBHEHHE METOJI0B B IIPOCTPAHCTBE HEOIPEEIIEHHBIX KO (UIIMEHTOB.

Pewenns ypaBuenunii Ilyaccona Mmeronom cerok. PasHocTHas anmpoxkcumanus ypaBHEHHU
[Tyaccona. Metonq mnpocTelx wuTepauuid, omuOKka, HeBs3Ka. CHEKTpaJbHBIA aHAIU3
CXOJMMOCTH TPOCTBIX HTepanuii. BpIOOp ONTHManbHOTO HWTEPAMOHHOTO TapameTpa.
Meton UeObIIeBCKOIO YCKOPEHUS, aHAINW3 YCTOWYMBOCTH, YCTOHYMBBIE IEpEHYMEpPALUH
UTEPaALlMOHHBIX [IaPAMETPOB.

MeTon mnepeMeHHBIX HampaBieHWM pemeHus ypaBHeHus Ilyaccona. CnexTpalbHBIN
aHaIN3 CcXoauMocTU. BbIOOp oNTHUMalbHOTO HTEpalMOHANBHOrO mnapamerpa. OlieHKa
qucia urepanuil. Mero nepeMeHHbIX HalpaBJIEeHUH ¢ cepuel apaMeTpoB.

Metoapl TOHWCKa HKCTPEeMYMOB (DYHKIMII MHOTHX TEpeMEHHBIX. [ pajneHTHBHIH,
IIOKOOPJAMHATHBINA U CIIy4alHBbIH CITYCK.

IToctanoBKa HEKOppeKTHBIX 3anad. [Ipumepsl. KauecTBeHHOE ommcaHue NMoaxoja K MX
pemernto. Ponb ampuopnoit nndopmaruu. [IpuMepbl — HMHTErpasibHOE ypaBHEHHE 1-TO
pona, oOpaTHas 3a/1a4a TEIIONPOBOAHOCTH.

DJIeMeHThbI JUCKPETHOH MaTeMaTHKHU. /[MCKpeTHbIe a1rOPUTMBI.

OnemMeHTbl Teopuu anroputMoB Mamunbl Teropunra, mamubbel Ilocra, HOpMmasbHbBIE
anroput™Mbl  MapkoBa. OIEHKM  CIIOKHOCTH  anroputmoB. NP-mosnHble 3amaun
(anmropuT™mBI).

ANTOpUTMBI COPTUPOBKU. «bBBICTpas COPTHPOBKA», MOUCK JEJICHUEM IOMOJaM, CIUSHHUE
OTCOPTHPOBAHHBIX MACCUBOB.

Anroputmsl Ha rpadax. Ilonstue rpaga. Ocobslie kiaccsl rpados. [Touck Ha rpadax B
HINPHHY, B TITyOUHY. AJTOPUTMBI IOMCKAa MHHUMAIIBHOTO ITYTH.

IMapajiejibHbIE BBIYUCICHUS

MHOronponeccopHble M pacHpelelieHHbIe CHCTeMBbl. M3Iep:KKM W BBIMIPBILL  IIPU
peaNnn3alny MapajuieIbHbIX U BEKTOPHBIX BBIYUCIICHUI.

Monenps nepenaun coobmennit MPI. Mozaens nepenaun ganaeix PVM. JIBe mapaaurmel
MapaJJIEIbHOTO IPOrPAMMHUPOBAHMS: TAPAIIEIN3M JAHHBIX U MTapaJUICIN3M 3a/1a4.

Tpu wactu mnapamieNbHOM NporpaMmsbl (mapajiesbHasi, IOCIeqoBaTeNbHas, OOMEH
naHHbIX). CUHXpOHHU3AIMS TPOIECCOB, PAaBHOMEPHOCTH 3arpy3ku ImpoieccopoB. O0630p
IIPOrPaMMHBIX CPEJCTB AJIS pacnapayieIMBaHus.



3.4. Kunaccel 3amauy, KOTOpble MOXHO 3((EKTHBHO BEKTOPU30BaTh M paclapajieINBaTh.
O0paboTka OJHOMEPHBIX M ABYMEPHBIX MaccuBOB. Hayunwle 3amaum. Berumcnenns B
y3J1aX CETOK U PEIlEeTOK.

O0BbeKTHO-OPHEHTHPOBAHHOE IPOrPpaMMHUPOBaHHUeE

4.1. CopepxaHue 00BEKTHO-OPHUEHTHUPOBAHHOU MOJICIIH. [TonsTus aOCTpaKIInH,
WHKANCYJSAMK, TnomuMopdu3Ma, TUNU3AMM W WX  peanm3auss B sA3BIKaX
IPOTPAMMHUPOBAHHUSL.

4.2. Wukancynsmust. Moaudukamys 1 ONTHMH3AIMS POTPAMM IPU TTOMOIIHA WHKATICYIISIINH.

4.3. Hacnenoanue. IloBTopHOE wuCHONB30BaHuEe Koja. [lomumMopdusM Kak CpeacTBO
oOecrieyeHus pacumpsieMocTs nporpamm. [lonarue unrepdetica.

4.4, Tlonstue cBOMCTB W coObITHi (properties and events) B OOBEKTHBIX TEXHOJIOTHSIX.
Arperanus. CoxpaHsieMocTb 00BEKTOB (persistence).

45. Jlmarpammbl  kiaccoB. [IOHATHS W TPUHOMUIBL  OOBEKTHO-OPUEHTHPOBAHHOTO
IPOCKTHPOBAHUSI.

4.6. CASE — cpenctBa v MX UCITOJIB30BAHUE ISl aBTOMATH3AIIUU ITPOCKTUPOBAHUS ITPOTPAMM.

Jlureparypa:

DJieMeHThI TUCKPETHOH MaTeMATHKH. J{MCKPeTHbIE aJITOPUTMBbI:

1. A. Axo, A. Xonkpodr, A.1. Yapman. CTpyKTypsl JaHHBIX U alTOPUTMBI: y4eb. mocodue. —
M.: U3parensckuii nom «Bumbsmcey, 2007.

2. JA.D. Kayr. UckyccrBo mporpammupoBanusi. Tom 1: OcHoBHbIe anroputmsl (3-€ u3i.,
2007). Tom 3: CoptupoBka u nouck (2-e uzf.). — M.: U3natenbckuii 1om «Bumbsmey.

IMapajiesibHble BHIYHCIEHUS
1. T.P. DOwuaproc. OCHOBBI MHOTOIMOTOYHOTO, MAPAUICTIBHOTO U  PACIPEeTIEHHOTO
nporpammupoBanus. — M.: M3agatenbckuii nom «Bunbsmcy, 2003 — 512 c.

O0BEeKTHO-OPHEHTHPOBAHHOE IPOrPAMMHPOBAaHHE:

1. TI. byu. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIU3 M MPOEKTHUPOBAHUE C MPUMEpPaMHU
npwiokeHud Ha CH++, 2-e wusnmaHue, nep. ¢ aHnl., M.: U3narensctBo bunHOM,
CII0.: HeBckuii muanekt, 1999 r.

2. AM. Benapos. CASE-texnonoruu. CoBpeMeHHbIE METO/Ibl M CPEACTBA MPOESKTUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM.
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BapuaruBHas 4acTh mporpaMMbl BCTYIMHUTEIHHOTO MCIBITAHUS 1O Kadeape CucTeM, YCTPOMCTB
M METOJ0B I'e0KOCMHYEeCKOH (PU3UKH

I.

1.1.

1.2.

1.3.

1.4.

2.1.

2.2.

2.3.

2.4.

2.5.

l'[pe):[MeT H OCHOBHBIC INIOHATHUHA KOCMHUYCCKHUX I/IH(l)OpMaIII/IOHHLIX CHUCTEM I[?D

[TpuHIMIBl IMCTAHIMOHHBIX UcchenoBaHuid. CBs3p TUCTAHIIMOHHOW HWH(OPMALUU C
XapaKTEePUCTHKAMH HW3YyYaeMbIX SBICHHH W mpoueccoB. KocMuyeckne M aBHAllMOHHBIC
CHUCTEMBbI  JUCTAaHIUOHHOTO  3oHaupoBaHus  ([3). JlocTomHCTBA  KOCMHYECKOU
uHpopmanuu. Beenocrynnocts. OnepatuBHOCTh. [1100aIBHOCTS.

3anaun /I3 atMocdephl, MOBEpXHOCTH 3eMITH. 3eMJIsl KaK eQrHasi IKOJIOTUYECKasi CUCTEMA.
Posb  TMCTaHIIMOHHBIX HCCIICIOBAaHUI B W3YyUYEHUHM HPUPOIHON cpelbl B TI00ATBHOM
MmacmTale 1 BO3JIeHCTBUS Ha HEe aHTPOIIOT€HHBIX (PAKTOPOB.

3amaun AMCTAHIIMOHHOTO KOHTPOJSI M Pa3BeIKH OOBEKTOB Ha IMOBEPXHOCTH 3eMIIM U B
atmocdepe.

CoBpemennbie cuctembl J[3. CHCTEMHBIH MOAX0J] K JUCTAHIMOHHBIM HCCIICIOBAHUSIM.
[IpocTpaHcTBEHHOE, CHEKTPaIbHOE, PATUOMETPUYECKOE U BPEMEHHOE pa3pelieHHe.
[TepcneKTHBBI pa3BUTHSI KOCMUYECKUX CHCTEM JUCTAHIIHOHHOTO 30HIUPOBAHMSL.

IIpupona »>/1eKTPOMATHMTHOrO WH3Jay4deHus. B3aumoneiicTBue M3JyYyeHHs €
BellecTBOM.

Teopus 3IeKTPOMAarHUTHOTO U3Iy4yeHus. Y paBHeHUe MakcBesuia. BonHoBoe ypaBHeHHE U
ero pewenus. [lomspuszauus. [loTok sHepruu. DHepreTuueckue U (POoTOMETpUUECKHE
BenuuuHbl. OTpaxeHue M mperomiieHHe cBeTa. Kiaccuyeckas Teopusi HU3JIy4EHUs,
MOTJIOMICHHUST M JAucrnepcuu. TermoBoe wuzimydeHue. AoOcomtorHo yepHoe Teno (AUT).
3akonbl Credana-bonbimana, Ilnanka, dopmynst Buna u Penes-/[xunca. 3akoHb
manydenuss AUT st cpenbl, oTiimuHOM OT Bakyyma. 3akoHbl AUT st KOHEYHBIX
CHEKTpallbHBIX ~ WHTepBajoB. M3myuarenbHass CIOCOOHOCTH W PagUOSIPKOCTHAS
TeMIeparypa.

B3auMopeiicTBue U3Iyd4eHHs] C BEIIECTBOM B ONTHUYECKOM JHMala3oHE. YpaBHEHUE
MEepEeHOca M3JIYyYECHUSI Ui MOTJIOMIAOIIECH, H3IyYaromed M PACCEeUBAIOLIEH CpEeJbl.
VpaBHeHHe TiepeHoca TIpU  Haduuuu nossipusanuu. Bekrtop-napamerp  Crokca.
[TpuOmkeHne JIOKaIbHOIO TEpMOJMHAMUYECKOoro paBHOBecus. CBsA3b pe3yJbTaTOB
JTUCTAHIIMOHHBIX HAOIIOACHUI CO CBOMCTBAMU HAOIIOJaeMbIX SIBICHUM.

JlazepHoe JuCTaHUMOHHOE 30HAWMpoBaHuE. JlumapHoe ypaBHEHUE [Jsi PpacCesHHUs.
JInnapHoe ypaBHeHue miig quddepeHIaTbHOro noromenus. JlugapHoe ypaBHeHUe AJs
Gbroopecupyronero 00beKTa.

W3nydarenbHble, OTIOMATENbHBIE U OTPaKaTebHBIE CBOMCTBA HEUEPHBIX MMOBEPXHOCTEH.
Oco0eHHOCTH CHEKTPATbHBIX XapaKTEPUCTHUK OTPAKEHUS MPUPOTHBIX U AHTPOIOTCHHBIX
o0pa3oBaHMil B ONTHYECKOM Juamna3oHe crekTpa. ChekTpaibHble U pPacCeuBaIOLIUe
CBOMCTBAa MMHEPAJIOB, TOPHBIX MOPOJ U MOo4B. CHEKTpajbHbIE CBOMCTBA PACTUTEIBHOCTH.
XapaKkTepUCTHUKH, CBA3aHHBIE C COAEpKaHWeM Biard. CrekTpalabHblEe CBOWCTBA KpUO- U
BOJHBIX CpEJ.

B3aumopeiicteue wumsnyuenus ¢ BemiectBom B CBU-mmamazone.  OcoOeHHOCTH
JUCTAaHLIMOHHBIX METOJ0B 3oHaupoBaHuss B CBY-nuanazone. YyBCTBUTENBHOCTH K
TEOMETPUHM TIOBEPXHOCTH. UyBCTBUTEIBHOCTh K COJEPXKAHWUIO BOABL. Y paBHEHHE
panuonokanud. OCHOBHBIE XapaKTEPUCTUKU CUTHalla oOpaTHOTro paccesHus. PaccesHue
W3JIY9CHHUS TPUPOJHBIMH OOBEKTaMH (YIJIOBBIE U  CIEKTPajJbHBIE 3aBHUCHUMOCTH,
MOJISIPU3AIMOHHBIE XapaKTEPUCTUKH).



2.6.

3.2.

3.3.

3.4.

4.2.

4.3.

4.4,

4.5.

ITaccuBHOE JUCTAHIIMOHHOE 30HIUPOBAHUE B CBUY-nuama3some. Mopenu
pPagMOMETPUUYECKON TeMIlepaTyphl (IJ1aaKas W IIepoxoBaTas MOBEPXHOCTH). SpKocTHas
TeMIepaTypa IPUPOIHBIX 00pa30BaAHHUIA.

Poab arMocdepbl B TUCTAHUMOHHBIX HCCIEA0BAHUAX 3eMJIN

Xapakrepuctuka armochepsl. CocraB. ['a3el. Aspozonu. Ob6naka. Tyman. JlpiMka.
[lepenoc u3ny4yeHus B paccerBarollell u norjiouiaromen cpene. [lornomenue u3nydeHus
razamu. PaccesHue Ha MoJiekysax raza M 4acTuuax al’posossl. PeneeBckoe paccesHue.
Paccesane Mu. 3akon JlamOepra-byrepa. Onrtuueckas Ttomma. Monenu a3’po301bHOM
aTMocdepsl. MeTeoposornuecKkas 1albHOCTh BUIMMOCTH.

Mertoapl  pacuera mpo3padHocTH armochepsl. Merox  "line-by-line". Merousl
MOJIEJIMPOBAaHUS I10JIOC (MOAENb Oib3accepa, CTAaTUCTUYECKas MOJENb WIH MOJEIb
Meiiepa-I'yau). DMIUpuvecKrue METObI C UCIOJIb30BaHUEM MOJIeH ToJioc ("'arperaTHpii"
MmeTon, mozeinp "Lowtran"). JIByxnapamerpuueckuii metoq Kyprucca-I'oncona.
AtMocdepHas TypOyneHTHOCTh. [udpakius Ha omHOpOAHBIX 30HaX. CTpyKTypHas
¢ynkuus. CTpykTypHas nocrosiHHas. OnTuueckas nepeaatoyHas GyHKIus TypOyJIeHTHOH
atMocteprl. CrnywaiiHas COCTaBISIIOINAs JUIMTEIBHOW U KOPOTKOM  AKCIIO3UIUU.
N3mepenus TypOyI€HTHOCTH.

SIpkocTHBIE (paZMalMOHHBIE) XapaKTEPUCTUKU 3eMiu U3 KocMoca. OTpakeHHOEe H
TerioBoe u3nydeHue. OOIyd4eHHOCTb 3€MHOM MOBepXHOCTHU. IIpsiMoe cosHeuHoe
u3nydenue. M3nyuenue HeOocBoAa. 3aBUCUMOCTh OT BbICOThI COJIHIIA HaJ TOPU30HTOM U
reoMerpun HaOmroAeHus. Spkocte 3emin U3 KocMmoca. M3nmydeHue OT ydwacTka
noBepxHocTU. Bknaxg armocdepbl. VYdyer paccesHHoro wusnydeHus. OcoOeHHOCTH
IpOIIECCOB TepeHoca u3nydeHus B atMmocdepe 3emumm B uHPpakpachom u CBU-
JTuana3zoHax.

PeFI/ICTpaHI/Iﬂ JICKTPOMArHUTHOT0 U3JIYyICHHUS.

Knaccugukanus MexaHu3MoB celeKTHUBHOTo (otonpuema. @DoToHHBIE 3(PQEKTHI.
TeruoBeie  3ddexTer. DPdexTsr  BOTHOBOrO B3amMozcHcTBus. (OCHOBHBIC — THITBI
TBepOTENbHbIX (oTonpueMHUKOB. dotoauoasl. bapbepsr loTku. DoTOpe3ucTOpsI
coOcTBeHHBIE U IpuMecHbIe. [IprOophI ¢ 3aps10BON HHKEKIUEH.

OcHoBbl ¢u3uku npubopoB ¢ 3apsoBoit ces3bio (I13C). [Ipunnun xpaHeHus u nepexHoca
3apsina. OcuoBuble Tumbl [13C-cTpykTyp. Ilepenoc 3apsina u yactotHsie cBoicTBa. [13C ¢
00BEMHBIM KaHAJIOM U BUPTyasbHbIN ¢a3oil. HeaddextuBHOCTh Mepenoca 3apsana B 113C.
TemHoBo#M TOK. MeTo/1bl BBOJA U IeTeKTUpOBaHus 3apsiaa. Jluneitnoie u Matpuunsie [13C.
XapakTepUCTUKH IIPUEMHHKOB ONITUYECKOTO U3ITy4YEHHUS. CerocurnanpHas
xapakrepucTtika. KBanroBas xapakrepuctruka. KBantosas apdextuBHocTh. CrieKkTpanbHas
XapakTepUCTHKa YYBCTBUTENbHOCTH. CHeKkTpanbHbIi  K03(PUIMEHT MOrIoleHHs
u3ydeHus. JJIMHHOBOJHOBAsI TPaHUIA YyBCTBUTEIbHOCTU. AKTUHUYHBIE SHEPTeTHUYECKHE
XapaKTepUCTUKU. YacTOTHBIE CBOMCTBA NMPUEMHHMKOB M3JIYYEHHUs, MOCTOSIHHAs BPEMEHU
¢doroorknuka. @Dynkuusa mnepemaun wmoxyiasuuu  (PIIM). Teomerpuueckas OIIM.
Huddyznas OIIM. OIIM HerdpdexTuBHOCTH nepeHoca B [13C.

[ymbl.  OcHOBHblE HMCTOYHMKM IIyMOB. IloporoBas oOny4eHHOCTh. Y enbHast
oOHapyXuTenbHast crnocoOHOCTh. CreKkTpalbHasi MIOTHOCTh IIyMa MOJYIMPOBOJIHUKOBBIX
¢oronpuemuukoB. [Ilymbr B MHOrOo3neMenTHBIX [13C-oTonpuemnnkax. [lym nepenoca
3apsaa. Llym BbIxomHOoro ycrpoucra. ['eomerpudeckui myMm. BimsHue oxiaxacHus.
JlocTonHCTBa B ciyyae npuemMa n300pakeHus MPH HU3KUX YPOBHAX OOTYYEHHOCTH.
Juckpetuzanys  M300paXeHUS ~ MHOTOJIEMEHTHBIM  (OTONPHEMHUKOM.  Teopema
KorenbHukoBa.  BusyanbHoe — mposBieHue  3ddextoB  BeIOOpkH.  Pemykums
npocTpaHcTBEHHBIX 4yacToT ¥ PIIM MHOro3JeMEeHTHBIX NPUEMHUKOB. Myap-3QQexT.
Onucanne s¢ddexra uckaxxkeHus curHaiga c nomoupio "®OIIM ¢a3sl". TectupoBanue
MHOT'03JIEMEHTHBIX (POTONPUEMHUKOB. Peakiys cucteMsl Ha IpAMOYToJIbHOM MUpPY. CBs3b
¢ OIIM.



5.1.

5.2.

6.2.

6.3.

6.4.

Teopusi auHeiiHoli ¢uabTpanuu. CurHaJdbl M NOMeXM B CHCTeMax I[pHeMa
3J1eKTPOMATHUTHOI'0 M3JIy4YeHH.

JleTepMUHUpPOBAaHHBIE ~ CHUTHAJBI, CIOCOOBI MX onucaHusa. MHTerpam  cBepTKU.
[IpeoOpazoBanne Dypre u ero (yHKIMOHAIBHBIE CBOHCTBA. Teopema CBEPTKH U
ontuyeckas nepenarounas Gyakuus (OI1D). Ananu3 TUHEWHBIX cHcTeM (OPMHUPOBAHUSA
n300pakeHus ¢ oMoIIbio npeodpazoanust Pypee. OIID onTuveckux smemenToB. OITD
TUNUYHBIX ~ DJIEMEHTOB  WH(MOPMAIMOHHOTO  TPaKTa  CHUCTEM  JIMCTAaHIMOHHOTO
3oHaupoBaHus. lleHTpanbHas mpenenbHas TEOpeMa IPU AHANN3E JIMHEHHBIX CHUCTEM.
PesynsTupyromas OIID.

Ciy4aifHble CUTHAJIBI M CTIOCOOBI UX onucanus. CiyqaiiHbie GyHKIMH | 1101, YucioBbie
xapaktepucTuku. @DYHKIUS pacrnpeneneHuss u (YHKIMHM TUIOTHOCTH BEPOSTHOCTH.
CraunoHapHOCTh, OJIHOPOJHOCTb, JSPrOJAUYHOCTh. ABTOKOPpEISAIUMOHHAS GQYHKIUS HU
CIEKTpajbHasg IUIOTHOCTb. KOppessiuOHHBIM M CIEKTPAJBHBIA  aHanu3. Buasl
OJIHOMEpHBIX CcrekTpoB. I[IpeoOpazoBaHue CHEKTpalIbHOW IUJIOTHOCTH JIMHEWHBIMU
3BEHbSMHU. BeposiTHOCTHOE OonrcaHne HENPEePhIBHBIX N300pakeHU.

Metoasbl nepegavyu u 00padoTkn uHpopmanmnu, moayvaemoi cpeacrsamu /3.

Mertoapl nepenaun u300pakeHUH. XapaKTepPUCTUKU CHUCTEMBI IMepeadd H300pakeHuil.
Hcnonp3oBaHue Mojeneil 3peHuss Npu KoAupoBaHUU u3o0paxkeHuil. Koauposanwue
METOJIOM  HMMIYJIbCHOW  KOJIOBOM  Monyiasuuu. CTaTUCTHYECKOE  KOJUPOBAHUE.
KomgupoBanue c¢ mpenckazanuem. KoaupoBanue ¢ mpeoOpazoBanueM. [ubpuaHoe
KoAupoBaHUE. MexKaipoBoe KOJIMPOBAHHWE C YCIOBHBIM 3amelieHueM. CokpaiieHue
M30BITOYHOCTH OMHAPHBIX U300paKEHUH.

Mertonbsl 00paboTku m3obOpaxkenuid. [IpencraBnenne n3o0pakeHuit B muppoBoii dopme.
Juckperuszanyisi ¥ BOCCTAaHOBICHHE HENPEPBIBHBIX H300pakeHuil. MaTtemaTuueckoe
ONHMCAaHUE TUCKPETHBIX m300pakeHui. JImHelHbIe onepatopbl. OnepaTop Cymepro3uiiny.
JIBymepHble yHUTapHble MpeoOpasoBanus. IIpeobpazoBanue Dypre. KocunycHoe
npeoOpazoBanne. CuHycHOoe mpeoOpazoBanue. [IpeoOpasoBanme Apamapa, Xaapa.
CunrynspHoe npeoOpa3oBanue. JBymMmepHbIe METOIbI JUHEHHON 00paboTku. OOpaboTka ¢
UCIoNb30BaHueM TmpeoOpa3zoBanus. Cymepno3unus ¢ mpeoOpa3zoBanueM. CBepTka ¢
UCMONb30BaHUEM  OblcTporo  mpeoOpazoBanust @Dypre. DunbTpl Ha  OCHOBE
npeobpazoBanus Oypoe.

OcHoBHbIe MOHATUS TeonHpopMaTHKU. OOIIas XapaKTepUCTHKa TeOHMH(OPMAIIMOHHBIX
cuctreM (I'MC) kak kimacca aBromarusupoBaHHblx MC. Cdeprt npumenenuss ['MC.
Knaccudpukanus ['MC mo ¢yHKIMOHATBHBIM BO3MOXXHOCTSIM M TEPPUTOPUATHHOMY
oxBary. Kaprorpaduueckas ocHOBa Kak CpEJICTBO MHTErpallil U OTOOPAKEHUS JaHHBIX.
Texnonorun CAIIP xak merogonorundeckas ocHoBa npoektuposanus ['IC. Poib u mecto
skcniepTHhIX cucteM B ['MC-texnonrusx. UHCTpyMEeHTAIBHO-TIpOrpaMMHOE 0OECTICUeHHIE
I'NC. TUC u web- texnomoruu. Ilpumenenune nanubix /I3 B I['MC-TexHOIOTMAX.
TexHomoruueckas 1enouka temarudeckoir oopaborku (TO) mannbIx Kocmuueckoro /I3.
Mertoabl 1 cpeacTBa NpeACTaBICHUs PACTPOBBIX U300paKeHUI

Mertonbl KJIacCU(PUKaUU JIMCTAHIIMOHHOMN nHpopManuu. I'eomeTpuueckas,
pagromeTpudeckas U arMochepHast KOPPeKIusl. ATTOPUTMBI paCIIMPEHUS] TMHAMUYECKOTO
IUana3oHa  JUCTAaHIMOHHOTO  u300paxkeHus.  [IpumMeHeHHEe  YCIIOBHO-IIBETOBOI'O
KOAMPOBAHUS N300pakeHUS 10 IAHHBIM CIIEKTPAIIBHBIX KaHaIoB. MeTo/l aHa/IM3a TI1aBHBIX
KOMITOHEHTOB Win TipeoOpa3zoBanne Kapynena-JlosBa. IlpeoGpazoBanune Kayra-Tomaca.
[Tpu3Haku MHOTO30HANBHOW WH(MOpMANUK (MHAEKC TOYBBI, BETETAIIMOHHBIN WHIEKC,
MHJEKC BJIQXXHOCTHU U JIp.). YUET BPEMEHHBIX XapaKTePUCTHK, KackaaHas Kiaccuukaius.
MopdomeTrpudeckuii anaiu3 B reorpadudeckux ucciaenoBanusx. OOHapyxeHre 0O0bEeKTOB
onpeneneHHoi Gopmel. HekonTponmupyemas kiaccudukanusi. DKCIEPTHBIE CUCTEMBI IS
Ja"HbeIx J13.
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YACTHD Il1

BapuaTtuBHas yacTh MporpaMMbl BCTYMHMTEIBHOTO HCIBITaHUS MO Kadeape KOMIbIOTEPHOIo

MO/JEJIMPOBAHUSA

1. 3apmauu 4MCICHHOrO MOJEIMPOBAHUS B MEXAHMKM CIUIOIIHBIX cpel. OOnacTH HaydyHOTO
WVHyCTPUAIBHOTO IPUMEHEHUS.

2. [uxn MoaenupoBaHus OT TOCTAHOBKHU 3a1a4U 110 ITOCTIIPOLIECCUHTA.

3. Knaccudpukamust u CTpyKTypa COBPEMEHHBIX IPOrPaMMHBIX KOMIUIEKCOB. Kpurepun
OLIEHKH  BO3MOXKHOcTe.  IIpobimemMHO-OpHEeHTHpOBaHHOE  TecTHpoBaHue.  Peectp
POCCHICKOT0 MPOrpaMMHOI0 00ECIIEYEHNU .

4.  KoHCTpyKTOpCKass M aJalnTUpOBaHHAas TeoMeTpHuYecKas Mozenb. [eomerpuueckuit
npenpoueccuHr. THUIbI pacdeTHBIX ceToK. TpeboBaHMs K pacueTHOM CeTKe C TOUKU 3peHUst
o0ecreyeHns TOUHOCTH PELICHHS.

5. Pacuernas wmogenb. lcnonb3oBaHue KpUTepueB TMOJOOUS U CBOWCTB CHMMETPHH.
MogenupoBaHue CTallMOHAPHBIX U HECTALMOHAPHBIX NIPOLIECCOB. THUIIOBBIE KIIACCHI 3a4a4.

6.  Opranu3anus pacueTa Ha MHOTOIIPOIIECCOPHBIX CHCTEMaX. MacmTabnpyeMoCTb.


http://files.lib.sfu-kras.ru/ebibl/umkd/54/u_program.pdf
http://www.autex.spb.ru/
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Paznen «CucremHblii aHaIu3, ynipaBJjeHue U 00padoTka nHdgopmanmum»

YACTH 11

1.  OcHoOBHbIE NOHATUS CUCTEMHOI'O aHalIM3a. XapaKTepHble OCOOEHHOCTH CIOXHBIX CHCTEM.
[Tporno3upoBaHre BpEMEHU CMEHBI COCTOSIHUN y CIIOXHBIX CHUCTEM KaK MOMEHT BPEMEHU
W3MEHEHHUS UHTETPAJIBHBIX XapaKTEPUCTHUK. [ paHUIbl IPUHIMIIA PEAYKLIIMOHU3MA.

2. OcHOBHBIE 3aJayl, METOJAbl CHCTEMHOI'0 MOJAEIHpOBaHUsA. KOMIOHEHTHI CHCTEMHOTO
MOJEJIUPOBaHMs. JTanbl MoJenupoBaHus. DOpMbI MOJEIHUPOBAHUS: CUHTE3, COOpKa,
HACTPOWKa MOJIENN, UACHTU(UKALIUS TTapaMETPOB.

3. Bxopsmue, BBIXOJAIIME U YIPABJIAIOIINME NEPEMEHHBIE B CUCTEMHOM MOJEIMPOBAHUH,
3a7a4d M METOJbl arperupoBaHusl M Je3arperupoBaHus. UYyBCTBUTENBHOCTh K
YIPABISAIOMUM IEPEMEHHBIM.

4.  BpIOOp mapamMeTpoB IPH MOJAEIHPOBAHUN JMHAMHUKHU CIOXXHBIX cHcTeM. MneHtudukanums
napaMeTpoB B MOJENAX. 3aBUCUMOCTb pe3yJibTaTa MOJEIUPOBAHUS OT BBIOOpPA
napaMeTpoB. UyBCTBUTEIBHOCTh K ITapaMETPaM.

5. Tpybku tpaexkrtopuil. CueHapHble ucciepoBanus. OnNTuUMu3anus, yMEHBIICHUE
pa3zMepHocTH. MIHTeprnpeTanus 1 NpeAcTaBICHUE PE3YJILTATOB.

6. TpamunuoHHBIE METOABI CHCTEMHOrO aHalM3a CIOXHBIX CHUCTeM. MarpuuHsle,
CHUCTeMHOJMHaMu4eckue, 1updy3Hble, CTOXaCTUYECKHE MOJIEIH.

7.  JIuHelHOE MporpaMMHpPOBAaHUE - TOCTAHOBKA 3aJ1a4l. AJITOPUTM CUMIUIEKC-METO/1a.

8.  bailecoBckuil Merox. ANpUOpHBIE U AalOCTEPHOPHBIE paCIpEAEICHUs IapaMeTpoB:
HEIPEPBIBHBIN U JUCKPETHBIN CIIydau.

9.  Meroq MakCHUMaJbHOIO NPaBJOINONO0US M €ro CBs3b C MAKCUMYMOM aroCTEpUOPHOM
BEPOATHOCTH B 0ali€COBCKOM OIICHUBAHUM B aCUMIITOTUYECKOM CIIy4ae.

10. Wnentudukanus napameTpoB Mojenell Ha npumepe HACHTU(UKAUM [apaMeTpoB B
MOJIENIA TIApHON JMHEHHOW perpeccMiu W OAHOPOAHON MPOM3BOJICTBEHHON (YHKIIMU
Ko66a-/lyrnaca. Wnentudukanus napameTpoB B MOJAEIM JIMHEHHON perpeccun ¢
ABTOKOPPEIMPOBAHHBIMH OIMIMOKAMU [1EPBOTO U BTOPOTO MOPSAKOB.
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YACTHD Il1

BapI/IaTI/IBHaH YaCTb IIPOTrpaMMbl BCTYHHUTCIBHOTO HCIIBITAHUA I10 Kaq)ez[pe JIOTUCTHYICCKHUX
CHCTEeM M TEeXHOJIOT il

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

O01IMe mMoJ10KeHus

YucneHHsle METOIBI MJIs COMIUIMPOBAHUS aloOCTEPHOPHBIX (YHKIMI IUIOTHOCTEH
BeposTHOCTE; anroput™mbl Merpononuca — Xactunra (The Metropolis-Hastings (M-H)
algorithms) na ocHoBe meromoB Moute-Kapno mo cxeme Mapkosckoi nenu (MCMC,
Markov Chain Monte Carlo methods); BEIOOp COMIITIOB ¢ MHHHMAJILHOW KOPPEISIUCH;
3aBHCUMOCTH 3(P(PEKTUBHOCTU COMIUIUPOBAHHS OT Pa3MEPHOCTHU 3a]IaUH.
Henapamerpruueckue METOJbl CTaTUCTUKW; ONTUMAJIbHBIA pa3Mep OKHA; SAEPHOE
CIJIaKMBAHUE; CKOPOCTh CXOJAMUMOCTH.

IlonsiTHe 3amayM MHOTOKpUTEpPHAIbHOW onTumusanmu. JlomunupoBanue mno Ilapero,
pelieHre  3aJad  MHOTOKPUTEpPHAIbHOW  onTUMM3auuu. JloctatouHble — ycioBus
CyILIECTBOBAHUS PEILICHHUS.

Ceéptku kputepueB. JluHeliHass cBEprTka, cBEpTka ['epmeiiepa. CBEPTKM Ha OCHOBE
WJICaTIbHOM TOYKH.

VYcnoBUS ONTHUMANBHOCTU B 33Jja4aX MHOTOKPUTEPHATBHOM onTHUMH3AMHU. DPPEKTUBHO
BBIITYKJIBIC Y HEBBIMYKJIbIE 33/1a4H.

Y CcTOMUMBOCTE B 3a71a4aX MHOTOKPUTEPUAIBHON ONTUMMU3ALMU. Y CTOMYUBOCTD MApPETOBOM
Y CIEUTEPOBOM IPAHUII.

MeTtoabpl MHOTOKPUTEPHAIIBHOM ONTHMM3AaMU B CHUCTEMAax MOJAEPKKH MPUHATUA
pemenuii. Knaccudukanus MeTo10B MHOTOKPUTEPUATbHON ONITUMU3ALINH.

2. Metoasl Data Mining

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

['ayccoBa Mopenb cioy4yalHbIX JaHHBIX, pasfeiauMble [ayccoBbl pacnpeiesieHus Hu
JTUCKPUMHUHAHTHBIN aHanu3. OLeHKU mapaMeTpoB ['ayccoBbIX pacnpeneneHuil 1o METoay
HauOOJIBIIIETO MPABAONOI00US.

Mopnens JHUCKpETHBIX JAHHBIX — JIepeBO KJIAacCU(PUKAUU. OHTPONMs, KaKk Mepa
UHPOPMATUBHOCTU JUCKpeTHBIX aTpuOyToB (Information Gain). Bribop arpubyra
pacIerneHus 1epeBa Kiaccudukaii Ha OCHOBE €ro HH(POPMaTUBHOCTH.

JlepeBbs kinaccupuKaum 17 aTpuOyTOB ¢ HENPEephIBHBIMU 3HaUeHUsIMU. Pacieruistonye
3HaYeHUs U AMCKpeTusauus aTpuOyroB. Gini-WHIAEKC HHPOPMATHUBHOCTH JHUCKPETHBIX
aTpuOyTOB M €ro MOIU(UKAIMS Ha CITyyail KaTeropuaabHbIX aTpuOYTOB.

O6yuenne B w™onenu baitieca. Hausnbiii baiiecoBckuii BbiBom u  baifecoBckas
KJaccupuKarus.

Meps! paccrosiHus. Mepapxuueckas kinacrepusanus. Knactepusauus Ha 3aaHHOE YHCIIO
kiactepoB. Heuetkas knacrepuzanus. CrekTpanbHas KilacTepu3anus

@DakTOpHBIN aHaNU3 (CHUKEHHE pa3MEPHOCTH). AHAIN3 TJIaBHBIX KOMIIOHEHTOB Ha OCHOBE
KOBapualoHHON MaTpuibl. OO0OIIEHHBII aHAIN3 ITIABHBIX KOMIIOHEHT.



2.7.

2.8.

2.9.

2.10.
2.11.
2.12.
2.13.
2.14.
2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

3.2.

3.3.

3.4.

3.5.

CHHTYnSpHBIM CHEKTpalbHBIA aHAIN3 MPAMOYroibHbIX Marpull (SVD-pasnoxenue) u
¢bukcanys paHra MaTpui. OMIUPUUECKUE OpTOroHanbHble QyHKIMU. Peann3anus ananusa
[JIaBHBIX KOMIIOHEHTOB Ha ocHoBe SVD-paznoxenuss Marpuubl JaHHbBIX. OneHka
BapHalMii IJIABHBIX KOMIIOHEHT.

CKpbIThIE TIEpEMEHHBIE U JBAXKIbl CIIydallHblE€ IIPOLECCHI, OIMCHIBAEMbBIE CMECSIMHU
I"ayccoBbix pacnpenenennit (GMM-monens). AJITOPUTM OXHIAHUS M MaKCHMHU3AIHUH
npaaononoduss (EM-anroputm). Omnenka mapamerpoB GMM-Mozenu mOCpPEACTBOM
Anroput™Ma OXHJIAaHUS W MakcuMmu3anuu —npaspononoduss (EM-amroputma) wu
KJIaCTEpU3ALIUSL.

AHanu3 ciy4ailHbIX MPOLECCOB HA OCHOBE CKPBITBIX MAapKOBCKHUX MOJENIEH C KOHEYHBIM
YHCIIOM COCTOSTHUH 1 ['ayccoBoit aMuccuei. AITOPUTMBI IPSIMOI 1 00paTHOW PEKYPCHH.
Anroputm ButepOu.

Jlunelinas perpeccusi Mo MaKCUMaJIbHOMY TpaBomo1o0uto. Jlorucruyeckass perpeccus.
MaruHsl OnopHBIX BEKTOPOB (SVM—MaimHbl).

Anroputm RANSAC.

Ilepcentpon u HeitponHsie ceTr. Camoopranusyromyecs kaptbl KoxoHeHa.
BeiiBner-npeoOpazoBanue BpPEMEHHbIX psAaoB. CTallMOHApHOE JUCKPETHOE BEWUBIIET-
npeoOpazoBaHre U yAalleHHe OKPAIEHHOTO [ITyMa U3 BPEMEHHBIX PSAIOB.

CHHTYISIpHBIN CHEKTPAJbHBIM aHAIM3 MATPULl JAaHHBIX U yJaJ€HHE LIyMa U3 BPEMEHHBIX
psaaoB (Meron «I'ycenuray). O6HapykeHUs BHE3AMHBIX U3MEHEHHUH BO BPEMEHHBIX psax.
[Tporno3upoBaHie BpEMEHHBIX PsIJIOB.

Jlunamuueckoe BrIpaBHUBaHUE BpeMeHHBIX psaoB (DTW).

Jlunetinple quHamMudeckue cuctembl U GuinbTp Kammana. CriaxuBarens Payxa. Ouenka
MapamMeTpOB JTUHEHUHBIX TUHAMUYECKUX CUCTEM.

Henunetinbiit punetp Kanmana. Pagnanbabie 6azucubie GyHkumu. OlEHKa apamMeTpoB
HEJIMHEHHBIX JUHAMUYECKUX CUCTEM.

OO6HapyxeHue NaTTEpPHOB BO BPEMEHHBIX pPSAAAaX W METOJbl CHUKEHHUS DPAa3MEPHOCTH
MIPOCTPAHCTBA [TOUCKA

MHOroMepHbIe Ciay4dalHBIE BEJIMYMHBI C HE 1'ayCCOBBIMM pacnpeleincHUusIMU. JInHeWHast
MOJIeJIb CMEUIMBaHUS U AHaJIN3 HE3aBHCHUMBIX KOMIIOHEHTOB MHOTOMEPHBIX BPEMEHHBIX
psanos (He ['ayccoB daxTophbiii ananus). Anroputmsl FastiCA u SOBI nns Bbiaenenus
CTaTUCTUYECKU HE3aBUCUMBIX KOMIIOHEHTOB MHOIOMEPHBIX BPEMEHHBIX PsJI0B.

Ynpasiaenue u 00padoTka nHGopManuu B CHCTEMaXx yIPaBJICHUS

[Ipenmer Teopun ynpasieHus. OObekT ynpasneHus. llens ynpaBnenus. Cuctema
ynpasieHus. Buemnsis cpena. Ctpykrypa cucteMsl ynpasieHus. [Iponeccsl u GyHKIMH
yrnpasieHus. [IoHATHS perynupoBaHus U aIaiTUBHOTO ynpasiieHus. [Iokazarenn kauecTa
ynpasienus. Kputepun 3¢ (heKTHBHOCTH M ONITUMAJILHOCTH.

MeTtonbl 00pabOTKM U3MEpPEHMH B CUCTEMax yIpaBieHus. Poiib u3MepeHuii B cucremax
aBTOMAaTH4yecKkoro ympasieHus. [lonsaTus curHasoB u mpoueccoB. CrekTpanbHas
IUIOTHOCTb U KOppeNanoHHas pyHKuMs curHaioB. [lonsTue 6enoro mryma.

3aaun  OLIEHUBAHMS COCTOSIHMSI OOBEKTa yIpaBiieHHs. 3aJaud  HUHTEPIOJSALMH,
bunbTpaMM M SKCTpamojisiuuu. Maremartuyeckass NOCTAHOBKa 3a/ladd  (UIIbTpAIHH.
Owibtp Kanmana a1 AUCKPETHOTO Cllydasi.

3amaul  OLIEHWBAHUSA COCTOSIHMSI OOBEKTa yNpaBieHWs. 3ajaud HHTEPHOJISALUH,
GwIbTpau M SKCTpanmoisaiuu. MaremaTuuyeckas IOCTaHOBKA 3334  (pUIbTpaIMH.
@unbtp Kanmana 1151 HEMpepbIBHOTO CiTyYas.

OntumanbHoe ynpasienue. Knaccupukanus 3agay oNTUMaIBHOTO yIpaBieHus. Meron
MHOXUTenen  Oiutepa-Jlarpanxka. Ilpunnmn wmakcumyma  IlonTpsruna.  Teopema
pasnencHus. JIMNHEWHBINA PETYIATOP.



3.6.

Urposele 3amaun ynpasieHus. Matpuussle urpsl. OnTumanbHble cTparerud. Uucteie u
cMelIanHble ctpareruu. Teopema Helimana.

3.7. Urpossle 3a1aun ynpasienus. bumarpuynsie urpel. OntumanbHble cTpaterui. YucTeie u
cMmemanHble ctpareruu. Teopema Hama. PaBHoBecHas Touka.

3.8. Bribop (mpunstue pemenuii). Knaccupukanus 3amau Beibopa. KpurepuaabHbIN S3bIK
omnucaHus BpIOOpa. MHOTOKpUTEpHAIbHBIC 3a1aun. [ pymmoBoii Beioop. [1apagokc Ippoy.

3.9. JKM3HEHHBIH LUK NPOAYKLUWHU; CTaJUU M JTalbl XU3HEHHOTO IMKJIA; LEIW U 33Jauu
yIpaBJIEHUS JKU3HEHHBIM IMKJIOM; [I0Ka3aTelid KadyecTBa W3JAEIHs; HaJeKHOCTb,
TOTOBHOCTb, PEMOHTOIPHUIOIHOCTh, TEXHOJIOTUYHOCTh, CTOMMOCTb H3CTHs; YYaCTHHKH
AKHU3HEHHOTO LIUKJIA.

3.10. cragust pa3paboOTKH; KOHIENTYalbHOE MPOSKTUPOBAHME; 3CKU3HOE MPOCKTHPOBAHUE;
pa3paboTKa U UCHBITAHUS [IPOTOTHUIIA; TEXHUUECKOE TPOEKTUPOBAHUE; KOMIUIEKCUPOBAHHE
KOMIIOHEHT WM WCHBITAaHHS ONBITHOrO 00pasla; ympaBlieHHE KOH(UTypalued Ha cTaauu
pa3paboTKH.

3.11. uadopmanuonHas moaAepKKa u3aenus; TpeOoBaHUsA K HH()OPMAIIMOHHON IOAICPKKE
U3JeNUs B paMKaxX CHCTEMbl YIPABJICHUS >KU3HEHHBIM LUKIOM; COCTaB M CTPYKTYpa
JAHHBIX; POJIb 3JEKTPOHHBIX MOJENEH; JKU3HEHHbI LUKI MOJENed; co3/laHue
MHTETPUPOBAHHON MH(POPMALTMOHHON Cpebl.

4.  DjaeMeHTbl IKOHOMHUYECKOI0 MOJEJTHPOBAHNS ¥ TEOPUH NPUHATHS peleHni

4.1. MynerutuukatuBHas Gynkus Ko66a-/lyrnaca.

4.2. Monenu Mapkosuna u [lapna.

4.3. Maremarnueckas Mojens Coloy.

4.4. Ypasnenue Ciynxoro.

4.5. Mopnens Keiinca.

4.6. PasnoBecue KypHo.

4.7. PaBHoBecue CtakennOepra.

4.8. Monuens Xappoaa—/lomapa.

4.9. Mopuens nier CamyaibcoHa.

4.10. 3amaum vicceI0BaHUs OTepaIuil.

4.11. Knaccudukanuus 3a1a4 NpuHATHS perieHnit, npemioxertas I'. CaitmonoMm.

4.12. Knaccudukanus MHOTOKPHUTEPHAIIBHBIX METO/I0B IPUHATHSA pEILEeHUN.
MHorokputepuanbHas TeOpus OJE3HOCTH (OCHOBHBIE ITAIlbl).
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YACTHD Il1

BapuaruBHas 4yacTe nporpamMmel BCTYIIMTEIBHOTO MCIBITAHUS 110 Kageape CUCTEeM, YCTPOCTB
H METOJ0B re0KOCMHYecKOi pu3nkn

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

[puHnunbl NOCTPOEeHH MW (PYHKIHMOHHMPOBAHMS COBPEMEHHBIX KOCMHUYECKHX
HH(OPMAIMOHHBIX CHCTEM

[TorsiTrst 0 KpunrorpadpuvIecKuX MeTojax 3amuThl uHpopMaruu. Kpunrorpadpudeckue
NpPOTOKOJABl W alropuTMbl. OCHOBBI ~ KpUNTOaHaNM3a. AmNNapaTHblE  CpPEICTBa
KPHUIITO3AIIUTHI.

OcHoBHble 3a1aun coBpeMeHHbIX KU C (criyTHUKOBBIE CHCTEMBI CBS3M, HABUTAllMOHHBIE
CcUCTEeMBbI 1 HTH(POPMAIIMOHHBIE CUCTEMBI IUCTAHIIMOHHOTO 30HIUPOBAHUS 3€MIIN ).
CHyTHUKOBBIE CUCTEMBI CBSI3U.

®dusnueckue MTPHUHIUIB 00ECTICUeHUs] KOCMUYECKOW CBsi3u. (CHOBHBIE JJIEMEHTHI
OOpTOBOTO M HA3eMHOT0 CErMEHTOB. Buabl OpOUT KOCMHUYECKHX ammaparos,
o0ecreunBaroNX CIIyTHUKOBYIO CBSI3b.

CnyTHHKOBBIE HAaBUTAIMOHHBIE cHUCTeMBbl. OOIIas CTPyKTypa M MPHHIMIIBI MOCTPOCHHUS
CHC. Kocmuueckuii ¥ Ha3eMHBIM CETMEHTHL. MeTonbl W3MEPEeHHs] HaBUTAIlMOHHBIX
napameTpoB. OCHOBHBbIE HaBUTALIMOHHBIE anropuTMmbl. [lonstue o nuddepeHmanbLHOM
pexume ¢pynakuuonnpoBanus CHC. CHC I'N'TOHACC, GPS u GALILEO.

ChyTHHKOBBIE CHUCTEMBI TUCTAaHIMOHHOTO 3oHaupoBaHusa (/13). OOmas xapakTepucTUKa
MetonoB [JI3. duszmyeckue MNPUHIUINBI (PYHKIIMOHUPOBAHUS M (PUBHKO-TEXHHUUECKUE
BO3MOKHOCTH TMAaCCHUBHBIX W akTUBHbIX cucteM /J[3. IloHsTHS O mNpoOCTpaHCTBEHHOM,
CIIEKTPAJILHOM, PAaTUOMETPHYECKOM M BPEMEHHOM pa3pelICHUSX CIHYTHUKOBBIX CHCTEM
3. CoBpemeHHBbIE CIYTHUKOBBIE cHCTeMbl J[3 HHU3KOro, CpeaHero u BBICOKOIO
MIPOCTPAHCTBEHHOTO pa3pemieHusi. MyJIbTUCTIEKTPAIbHBIC W THIIEPCIIEKTPATbHBIE CHCTEMBI
3. Ilpumepsl mnpuUMEHEHUS CHOYTHUKOBBIX cucteM J[3 B 3amayax MOHHUTOpPHHTIA
aTMoc(depsl, TOBEPXHOCTU 3eMJIU, MOPEH U OKEaHOB.



2.2.

2.3.
2.4.
2.5.

3.2.

3.3.

3.4.

4.1.

4.2.

4.3.

4.4,

4.5.

CucreMHOe NPOEKTHPOBaHNE KOCMUYecKHX HH(popMannoHHbIX cucteM (KHUC).

Apxurektypa u uepapxus noctpoeruss KUC. Cxema nenenusi. DyHKIMOHAIBHBIN aHAIU3
u cunrte3 KUC.

MonyneHoe — mpoektupoBanue.  IloHstue 00  yCTOHYMBOM  NMPOEKTUPOBAHUHU.
TexHosmornueckasi TOTOBHOCTb.

[TonsiTHS O cCUCTEMHBIX prcKax. [IpuHIMIBI 1 MeTOIBI 0OecnieueHus HaaexHocTu KUC.
Banunanus u Bepudukanus pe3yabTaToB cucteMHoro npoekrupoBanus KUC.
TexHonoruyeckue HTambl YIPABJICHUS MPOLIECCOM BBIMOJHEHUS MPOEKTHBIX paboT:
ceTeBbIe TpadUKu, KOHTPOJIb UCIIOHEHUS, ()OPMbI OTYETHOCTH.

IIpenmer U OCHOBHbBIE MOHATHUS KOCMUYeCKUX HHGOPMAMOHHBIX cucTeM /13

[TpyHIMITBI AUCTAHIIMOHHBIX HccienoBaHuil. CBs3b JUCTAHIIMOHHON HWHQOpPMAIMH C
XapaKTepUCTUKAMU HU3y4aeMbIX sIBIEHUN M mpoieccoB. KocMmuueckue W aBUAIMOHHbBIC
CHUCTEMbl  JAWCTaHIIMOHHOrO  3oHAupoBanus  ([3). JlocTtoumHcTBa  KOCMHUYECKOU
uHpopmanuu. Becenoctynnocts. OnepatuBHOCTh. [ 106abHOCTD.

3anmaun /I3 atMocdephl, TOBEpXHOCTH 3eMITH. 3eMJIsl KaK euHas YKOJIOTHYECKas CHCTEMA.
Ponb OUCTaHIMOHHBIX HCCIEIOBAaHUN B HM3YyYEHUH NPUPOIHON Cpeasl B TIIOOATHLHOM
MaciTade v BO3JICHCTBUS Ha HEE aHTPOIIOTEHHBIX (PaKTOPOB.

3amayi IUCTAHIIMOHHOTO KOHTPOJS M Pa3BEAKH OOBEKTOB HA MOBEPXHOCTH 3€MIIM U B
aTMocdepe.

CoBpemennbie cuctembl /(3. CucTteMHBIH MOAXOJ K JUCTAHIIMOHHBIM HCCIEIOBAHUSM.
[IpocTpaHcTBEHHOE, CHEKTPalIbHOE, PATMOMETPHYECKOE UM BPEMEHHOE pa3pelicHHE.
[lepcrieKTUBBI Pa3BUTUSL KOCMHUUYECKUX CUCTEM JUCTAHIIMOHHOTO 30HIUPOBAHUSI.

IIpupona »>J1eKTPOMATHMTHOrO0 Wu3Jay4deHusi. B3aumoneiicTBue Wu3JIyYyeHHs ¢
BellecTBOM.

Teopus 3IeKTPOMAarHUTHOTO U3Iy4yeHus. Y paBHeHUe MakcBesuia. BonHoBoe ypaBHeHME U
ero pemenus. [lomspuszanus. [loTok sHepruu. DHepreTuueckue U (poToMeTpuuecKue
BenuunHbl. OTpakeHue M IpenomiieHue cBeTa. Kiaccuueckas Teopusi HU3Iy4YeHMs,
HOMJIOIIEHUsT U aucnepcuu. TemnoBoe u3nyueHue. AOcomoTHO vepHoe Teno (AYT).
3akonsl Credana-bonbiivana, [Inanka, dopmynst Buna u Penes-/[xunca. 3akoHbI
manyuenuss AYT s cpenpl, omimyHOW OT Bakyyma. 3akoHel AUT nns KoHE4HbIX
CHEKTpaJIbHbIX ~ MHTEepBajoB. M3nmyuarenbHass CIOCOOHOCTh U PagUOSIPKOCTHAs
TEMIEPATYpa.

B3anmopneicTBue H3IydeHUsT C BEUIECTBOM B ONTHYECKOM JIMANA30HE. Y pPAaBHEHHE
[EPEeHOCAa M3JIY4YeHUs [UI TOTJIOLIAOIICH, H3JIy4arollel W pPAaCCEUBAIOLLEH CpEabl.
YpaBHeHHe TnepeHoca IMpU HaIuuuu nonspusauud. Bexrtop-mapamerp Crokca.
[TpubnuxeHne JOKaIBHOTO TEPMOJMHAMHMUYECKOro paBHOBecus. CBs3b pe3ysbTaToOB
JTUCTAHIIMOHHBIX HAOIIOIEHNI CO CBOMCTBAMM HAOJIFOJaEMBIX SIBJIEHUN.

JlazepHoe JUCTaHIMOHHOE 30HIMpOBaHME. JIMmapHOe ypaBHEHHE [UIsl PACCESHUS.
JInnapHoe ypaBHeHue g quddepeHInanbHOro noriaomeHus. Jlugapnoe ypaBHeHue ais
Gbroopecupyromero 00beKTa.

N3ny4arenbHble, OTIOMATENBHBIE U OTPAXKATEIBHBIE CBOMCTBA HEUEPHBIX TOBEPXHOCTEM.
OCOOEHHOCTH CIIEKTPAbHBIX XapaKTEPUCTUK OTPAXKEHHUs MPUPOIHBIX M aHTPOIOTEHHBIX
o0pa3oBaHMil B ONTHYECKOM Juamna3oHe crekTpa. ChekTpaibHble U pPacCeuBaIOLINe
CBOICTBa MMHEPAJIOB, TOPHBIX MOPOJ M MOYB. CHEKTpalIbHbIE CBONMCTBA PACTUTEIBHOCTH.
XapaKkTepUCTHUKH, CBA3aHHBIE C COAepKaHHeM Biard. CHekTpalabHblE CBOWCTBA KpUO- U
BOJHBIX CpEl.

B3aumopeiicteue wumsnyuenus ¢ BemiectBoM B CBU-mmamazone.  OcoOeHHOCTH
JUCTAaHIIMOHHBIX METON0B 30HAMpoBaHus B CBY-nuanasone. YyBCTBUTENBHOCTH K
TEOMETPUHM TOBEPXHOCTH. YYBCTBUTEIBHOCTH K COJEPXKAHUIO BOABL. YPaBHEHHE
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panuonokanud. OCHOBHBIE XapaKTEPUCTHKU CHUTHANAa OOpaTHOro paccesiHus. PaccesHue
W3JIY9CHHUS TPUPOJHBIMH OO0BEKTamMH (YIJIOBBIE U CHEKTpajdbHbIE 3aBHCHMOCTH,
MOJISIPU3AIMOHHBIC XaPaKTEPUCTUKH).

[TaccuBHOE IUCTAHIIMOHHOE 30HIMPOBAHUE B CBUY-nuamazoHe. Mopenu
paaoOMETpUUYECKON TeMIiepaTyphl (IJ1aKasi U IIepoXxoBaTas MOBEPXHOCTH). SpKocTHas
TeMIIepaTypa MPUPOIHBIX 00Pa30BaHUM.

Poan aTMOC(l)epLI B JUCTAHINUOHHBIX HCCJICA0OBAHUAX 3emuin

Xapakrepuctuka armocdepsl. CoctaB. ['a3el. Asposzonu. Oo6maka. Tyman. JlpiMka.
IlepeHoc u3nydyeHus: B pacceUBarolle U noriowmarumen cpeae. [lornomenue u3nydeHus
razamu. PaccesHue Ha Molekynax raza M 4acTulax aj’posois. PeneeBckoe paccesHue.
Paccesnue Mu. 3akon JlamGepra-byrepa. Ontuueckas Toima. Mojeind a’po30JbHOM
atMocdepsl. MeTeoposoruueckas 1albHOCTh BUAUMOCTH.

Metoapl  pacuera mpo3pauHocTH arMmochepsl. Meron  "line-by-line". Meroub
MOJICJIMPOBAaHUS TOJIOC (MOAENs Oib3accepa, CTATUCTHYECKas MOJENb WM MOJIENb
Meiiepa-I'yau). OMIupuyecKue METOIbl C UCIOJIb30BAaHUEM MoJIeau noiioc ("'arperatHbiid”
meTof, mozenb "Lowtran"). JIByxmapamerpuueckuit metoq Kyprtucca-I'oncona.
AtmocdepHas TypOyneHTHOCTh. [ludpakums Ha OFHOPOAHBIX 30HaX. CTpyKTypHas
byuknusa. CTpykTypHas noctosHHas. Ontudeckas nepenatouHas QyHkuus TypOylIeHTHOM
atMocdeprl. CiydaifHast COCTaBISIOINAS JUIMTENBHOM W KOPOTKOM  DKCIIO3UITUH.
W3mepenus TypOyIeHTHOCTH.

SpxocTHble (pagualliOHHBIE) XapakTEPUCTUKU 3eMiIu U3 KocMmoca. OTpakeHHOEe U
TerioBoe u3nydeHue. OONydeHHOCTh 3eMHOM MoBepXHOCTH. [IpsMoe comHedHOe
uznydyenue. M3nydenne HeO0CBOAa. 3aBUCUMOCTh OT BbICOTHI CoOJHIIA HAJl TOPU30HTOM U
reoMerpun HaOmroAeHus. Spkocte 3emin U3 KocMoca. M3mydeHwe OT ydacTka
noBepxHoctu. Bxiaxg armocdeprl. VYuer paccesHHoro wusnydeHus. OcoOEHHOCTH
MPOLIECCOB TMepeHoca u3iyueHus B arMmocdepe 3emnu B uHppakpachom u CBY-
Jyana3oHax.

PEFHCTpaHI/IH JIEKTPOMArHUTHOI'0 U3JTyICHUSA.

Knaccudpukanus MexaHu3smMoB celekTUBHOro Qoronpuema. DoToHHBIE 3((EKTHI.
TennoBble 3¢¢extel. D¢pdexTl BonHOBOro B3auMmojaeicTBus. (OCHOBHBIE —THUIIBI
TBEPAOTENbHBIX (oTonpueMHukoB. Dortonuoxasl. bapbeprl IlloTku. @otope3ucTopsl
cOOCTBEHHBIE U TpUMecHBIe. [Ipubopsl ¢ 3aps10BON MHIKEKIIUEH.

OcHoBbI pusnku mpudbopoB ¢ 3apsnoBoi cBsa3wio ([13C). [IpuHIUn XpaneHus u nepeHoca
3apsiga. OcHoBHble TUIBI [I3C-cTpykTyp. llepeHoc 3apsna n yacrotHsle cBoiictBa. [13C ¢
00BbEMHBIM KaHAJIOM M BUPTYyalIbHBIN (ha3oit. HeaddextuBHOCTh Mepenoca 3apsna B I13C.
TeMHOBO# TOK. MeTOo bl BBOJIA U JeTEKTUPOBaHuUs 3apsiaa. Jlunelinsie u marpuunsie [13C.
XapakTepUCTUKH IIPUEMHUKOB ONTHUYECKOTO W3JIy4CHMUS. CerocurnanpHas
xapaktepucTtuka. KBanroBas xapakrepuctuka. KBantoBas 3QdekTuBHOCTh. CrieKTpasibHas
XapaKTepUCTHUKAa 4YYyBCTBUTENBHOCTH. CHEKTpaidbHBIH  KOA(P(GUIUEHT TIOIJIOIEHUs
u3lydeHus. [[TMHHOBOJIHOBAs IPaHUIA UyBCTBUTEIbHOCTU. AKTUHUYHBIE SHEPTreTUUECKUE
XapakTepUCTUKH. HYacTOTHBIE CBOWCTBA NPUEMHHUKOB HW3JIY4ECHHMs], IIOCTOSIHHAs BPEMEHU
doroorknmuka. @Dynkuus mnepenaun wmoxynsiuu  (OIIM). Teomerpuueckas OIIM.
Huddysnas OIIM. OIIM weaddextuBHocTH niepenoca B [13C.

HIymel. OcHOBHBIE HMCTOYHUKM IIyMoB. IloporoBas oOiyueHHOCTh. VY jaenbHas
oOHapyxuTenbHas crnocoOHOcTh. CreKTpanbHas MIOTHOCTh IIyMa IMOJTYINPOBOIHUKOBBIX
¢doronpuemuukoB. [llymbr B MHOrosnemMeHTHBIX [13C-poronpuemuukax. [llym nmepenoca
3apsiga. [llyMm BeIXOgHOTrO yctpoictBa. ['eomerpuueckuil mym. BimsiHue oxmaxiaeHus.
JlocTOMHCTBA B Cilydae nmpuemMa n300paskeHusl IPH HU3KUX YPOBHIX 00Ty4EeHHOCTH.
Juckperuszanusi  1M300paKeHHsT  MHOTORJIEMEHTHBIM  (oTonpueMHUKOM. Teopema
KorenbHukoBa.  BusyanbHoe — mposiBieHue — 3¢¢exkroB  BbiOOpku.  Pemykuwms
MpOCTPaHCTBEHHBIX YacToT M DPIIM MHOro3m1eMeHTHBIX TPHEMHUKOB. Myap-3¢ddexrT.
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Omnwucanue s¢p¢dexra uckaxkeHus curHana c nomombio "®IIM ¢dassl". TectupoBanue
MHOTO03JIEMEHTHBIX (POTONPHEMHHKOB. Peakiust cucremMsl Ha IpSIMOYToJIbHOM MHUpY. CBs3b
c ®IIM.

Teopusi JuHeilHod ¢uiabTpanuu. CHUrHajdbl M NOMEXM B CHCTeMax MpueMa
3JIeKTPOMATHUTHOT0 U3JIy4YeHHU.

JleTepMuHUpOBAaHHbIE  CHUTHANBI, CIOCOOBI MX omMcaHusa. VHTerpaim  CBEpPTKHU.
[IpeoOpazoBanne @Dypre u ero (yHKIMOHAIBHBIE CBOWCTBA. TeopemMa CBEPTKH U
ontuyeckas nepenatounas ¢pyakuus (OIID). Ananu3 TUHEWHBIX cUCTEM (OPMUPOBAHUS
M300paxeHus ¢ MoMoIIs0 mpeodpazoBanus Oypre. OIID onruueckux 3nemerToB. OIID
TUMUYHBIX ~ JJIEMEHTOB ~ MH(QOPMAIIMOHHOTO  TpaKTa  CHUCTEM  JIHUCTAaHIMOHHOTO
30HaUpoBaHus. lleHTpanbHas mpenesibHas TeOpeMa IPU AHAIU3E JIMHEMHBIX CHCTEM.
PesynbTupyromas OI1O.

CrnyuaiiHple CUTHAJIBI M CIIOCOOBI WX onucanus. CiydaiiHbie GyHKIIUU U T0Js. YUCIIOBBIC
xapaktepuctuku. DyHKUUA pacnpeaeneHuss U (QyHKUMHM IUIOTHOCTH BEPOSTHOCTH.
CranoHapHOCTh, OJHOPOJHOCTH, SPrOJUYHOCTH. ABTOKOPPEISIMOHHAS (QYHKLIUSA H
CIEKTpajbHas IUIOTHOCTb. KOppensiiuoHHBIA W  CHEKTpaJbHBbIA  aHanu3. Buasl
OJIHOMEPHBIX CcHeKkTpoB. IIpeoOpa3oBaHue CHEKTPaJIbHOM TUIOTHOCTH JIMHEWHBIMU
3BEHbsIMHU. BeposTHOCTHOE OMKCaHNE HEMPEPBIBHBIX U300paKEHUI.

MeTtoabl nepenayu u 00padoTkn uHGopMannu, moayqaemoii cpeacreamu /3.

Mertonbl nepenaun u300pakeHUil. XapaKTEpPUCTUKU CUCTEMbI Iepefaud H300pakeHuil.
Hcnonp3oBaHue Mojenell 3peHuss Npu KoaupoBaHuM u3o0paxkenuil. Koauposanue
METOZIOM  HMMIIYJIbCHOH  KOmoBOM  Monynsuuu. CTaTUCTUYECKOE  KOAMPOBaHUE.
KomupoBanue c¢ mpenckazanueMm. KomgupoBanume ¢ mpeoOpazoBanueM. ['ubpumgHoe
KOJAMpOBaHUE. MexXKaJpoBoe KOAMPOBAaHME C YCIOBHBIM 3amelieHueM. CokpaiieHue
M30BITOYHOCTH OMHAPHBIX N300paXKEHU.

Metoapl 00paboTku m3o0pakeHuit. Ilpencrapienne n3oOpakeHuii B 1udpoBoii dopme.
Jluckperusanysi U BOCCTAaHOBJIEHHE HENPEPBIBHBIX H300pakeHU. MartemaTnueckoe
ONMCaHUe TUCKPETHBIX M300paxeHui. JIuneiHble onepaTopbl. Oneparop Cyneprno3uium.
JIBymepHble yHUTapHble MpeoOpa3oBanus. IlpeoOpazoBanue @ypre. Kocunycnoe
npeoOpazoBanue. CuHycHoe mpeoOpa3oBanue. IIpeoOpasoBanme Apnamapa, Xaapa.
CunrynspHoe npeoOpa3oBaHue. JBymepHble MeTO1bl TUHEHHON 00padoTku. OOpaboTKa ¢
UCMONIb30BaHUEM TpeoOpazoBanust. Cymneprosunus ¢ npeoOpa3oBaHueM. CBepTka ¢
UCIIOJIb30BaHUEM  ObicTporo  mpeoOpazoBanust @Dypre. DUIbTppl Ha  OCHOBE
npeoOpa3zoBanus dypoe.

OcHoBHble MOHATUS TeonHpopMmaTHKU. OOmas XapakTepUCTHKa TeOMH()OPMAIMOHHBIX
cucreM (I'MC) xak kiacca asromaruzupoBaHHbix HMC. Cdepsr npumenenus ['MC.
Knaccupukanus I'MC no ¢yHKIUMOHAIBHBIM BO3MOXKHOCTSIM M T€PPUTOPUATBHOMY
oxBaTy. Kaprorpaduueckass ocHOBa Kak CpeJCTBO MHTETpallii U OTOOPa)KCHMsI JaHHBIX.
Texnomorun CAIIP kak meTonmonorudeckas ocHoBa npoektupoBanusi I UC. Ponb u mecto
skcnepTHbIX cucteM B [MC-texHonrusx. MHCTpyMeHTanbHO-IpOrpaMMHOE oOecrieueHne
I[NC. TUC u web- texnonoruu. [lpumenenune nanubix J3 B ['MC-TexHonorusx.
TexHonornueckas nemnoyka Tematudeckoil oopadorku (TO) maHHBIX KocMuueckoro /I3.
MeTop! 1 cpeacTBa MPEeACTaBIEHUS PACTPOBBIX U300paKeHUI

MeTtoel KJaccuukanuu JUCTAaHIIMOHHOU nHpOpMaIHH. I'eomeTpuyeckas,
panuomeTpuyeckas 1 arMochepHast KOppeKIHs. AITOPUTMBI PACUIUPEHUS JUHAMUYECKOTO
JManasoHa — JUCTAaHIMOHHOTO  u300paxkeHusa.  IIpuMeHeHue  yCIIOBHO-I[BETOBOTO
KOJAMPOBaHUS N300pakeHUs MO JaHHBIM CIIEKTPAJIbHBIX KaHaJIoB. MeTo/1 aHalln3a II1aBHbBIX
KOMIIOHEHTOB WM npeoOpazoBanue Kapynena-Jlossa. [IpeoOpazoBanue Kayra-Tomaca.
[Tpu3Haku MHOTO30HANBHOM WH(pOpMalUWUU (MHIEKC IOYBbI, BETETAIlMOHHBIM HHIEKC,
MHJIEKC BJIAXXHOCTU M JIp.). YUeT BPEMEHHBIX XapaKTEePUCTHK, KacKaHas KIacCUPUKALIHSL.
Mopdomerpuyeckuii aHanus B reorpaduyeckux ucciaenoBanusix. OOHapyxeHne 00bEKTOB



onpezaeneHHoi ¢opmbl. HekoHTponmupyemasi kiaccupukanus. IKCIEPTHBIE CUCTEMBI IS
JaHHbx J13.
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Pasnesn «IIpo4yHOCTh M TeNIOBbIE PeKMMBI JIETATEIbHBIX ANNAPATOB)
YACTD 11

Kunematuka nedopmupyemoii cpenpl. OiinepoBbl U JlarpaHykeBbl KOOPJWHATHI.
[Tepememienus. Manble u KOHE4Hble nedopManuu. Beipaxkenus aedopmanuii uepes
nepemenienus. Hanpsoxenus. AuddepeHunanbable ypaBHEHUs PAaBHOBECHUS U JIBUKEHUS.
['pannunbie ycnoBus. Puzndeckue 3akoHbI AepopmupoBanus. O600mEHHBIN 3ak0H ['yka
JUIs. U30TPOITHBIX W AHU30TPOIHBIX MAaTEpUaJIOB C YYETOM TeMIlepaTypbl. Moaenu u
3aKOHBI Je(POPMUPOBAHUS JUISl MJIACTUYECKOTO, YIPYroIIaCTUYECKOTO U BA3KOYIPYTOro
Tena. @opMynupoOBKa KpaeBbIX 3a/1a4y CTATUKU U AMHAMUKH J1e(hOpMUPYEMOTO Tena.
[TorennmanbHas dSHeprus jAedopMamuy JWHEHHO yrpyroro Tena. BapuanuoHHbIE
npuHiunel Jlarpanxka, Jlanam6epa-Jlarpanka, Kactunpsno. CMernmaHHbI BapHallMOHHBINA
npuHuun. Teopemel B3auMHocTH, Knaneipona, Kactuinbsano. BapuanuoHHbIE METOZBI
Purtna, byonosa-I"anépkuna, Tpediia, koHeuHbIX d51eMeHTOB (KD).

[Tnockas neopmanys 1 IIOCKOE HANPSHKEHHOE COCTOSIHUE. bUrapMoHnueckoe ypaBHeHHE
uist GYHKIUM HampsbkeHud. BapuanyoHHble M 4MCIEHHBIE METOJABI PEIIeHUs 3aaady
IJIOCKOTO HAIPSHKEHHOT'O COCTOSIHUS.

N3ru6 TtoHkMX miactuH; aupdepeHnuanbHoe ypaBHEHUE Ui (YHKUUU Iporuda u
rpaHUYHbIC YCIIOBHS; BapUalnoHHas (OpMyIUpPOBKaA 3a7a4u; BapHallMOHHbIC U YHCIICHHBIE
MeTo/Ibl perieHus (Metobl Putia, byoHoBa-I"anépkuna, KOHEUHBIX JIEMEHTOB, KOHEUHBIX
pa3zHocTel ).

Teopust momorux 00600YeK: (GOPMYIMPOBKA 3a/la4d B MEPEMEUICHUAX U B CMEIIAHHON
dopme (ansa GyHkuuu nporuda U QyHKIUU HAMNPSHKEHUI): BapUallMOHHBIC U YUCIICHHBIC
METO/Jbl pellleHus. l'eomMeTpuuecku HeIuHeilHas Teopus u3ruda IJIACTMH U IOJIOTHX
00oJiouek. YpaBHEHHS B MIEpPEMEIICHUAX U B CMELIaHHON (opme.

Cratuyeckuil M HSHEPreTMUECKUd KPUTEPUH YCTOMUMBOCTH. YCTOWYMBOCTH CTEpPIKHEH.
VYcToHuMBOCTh IJIACTMH MpU  CXKaTUM W cABure. JlMHeapu3oBaHHBIE ypaBHEHHS
YCTOMYMBOCTU 000JI04EK. Y CTOMYNBOCTD LIMJIMHAPUYECKON 000JI0UKH IIPH OCEBOM CIKAaTUU
Y IIPY BHELIHEM JIABJICHUM.

Konebanus ynpyroit KOHCTpYKIIMU KaK CUCTEMbI C KOHEUHBIM YHCJIOM CTeneHeil cBOOOIbI.
VYpaBHeHUs ManbIX KojieOaHUHM B 0000MIEHHBIX KoopauHaTax. CoOCTBEHHbIE KoJeOaHUs.
VYpaBHeHUs B HOpMaJIbHBIX KOOPAMHATAX U UX PEIICHHUS.

[TpononbHBIE M TIONEpEYHble KOJIEOAHUs pakeThl € OTCeKaMH M 0OakamMM, YacTUYHO
3aMO0JIHEHHBIMH JKUIKOCTHIO; (POPMYIMPOBKA 3aJaud THIPOYHPYTOCTH U METOJIbl €€
peILIeHusI.

[Tpumenenne MKD k pacuéry HanpspkeHHO—A€(QOPMHUPOBAHHOTO  COCTOSIHMSL U
ycronuuBocTH KOHCTPYKIMK JILA. OCHOBBI MEXaHMKH pa3pylI€HUs M HaKOIUICHUS
MOBPEKJICHHI. Y CTaJIOCTh U PECYPC KOHCTPYKIIHM.

OcHoBHOE U depeHInaTbHOE YpaBHEHHE TEIUIONPOBOJHOCTH. Y CIIOBUS OJTHO3HAYHOCTH.
[Ipocrelimue 3agayv CTAaMOHAPHOM TEIJIOMPOBOJHOCTH B TBEPABIX TEIAX—IIOCKOM,
IUIMHAPUYECKOM M IMIapoBOM  cTeHkax. TemaompoBOJHOCTE MpH  O0BEMHOM
TEIUIOBLIIEJIEHNN B OECKOHEYHOH INIOCKOH TUIACTHHE.

MeTtonbl pemieHns KpaeBbIX 3aJ1a4 HECTAl[MOHAPHOW TEIUIONPOBOAHOCTH. AHAIUTUUYECKUE
METOJIbl: METOJl pa3/eieHusl nmepeMeHHbIX, MeTo GyHKuuu ['puna, mpunuun Jroamens,
TEIUIOBBIE MOTEHIMANIBI. YNCIEHHBIE METOBI.
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1972.

1O. H. PaboTHOB. Mexanuka aedopmupyemoro TBepaoro tena. M.: Hayka, 1988.
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OCHOBBI TEOpETHYECKOH AIPOAMHAMHUKHI

CunoBoe Bo3zelcTBHE cpebl Ha JBWXKYylUecs Tena. OCHOBHbBIE MOHATHS, ONpEAEIeHUS,
runoTessl. JIBumxkeHue nerarenpHbIX amnmnapatoB (JIA) B cmiiomHON cpene, CUIOBOE
Bo3JeiicTBue cpenbl. OCHOBHBIE MapaMETpPbl rasza, XapakTEpU3YIOLIUE €ro COCTOSHUE.
Cxumaemoctp  rasza. Bsaskocte. I'mnmore3a  cruiomHocTH.  [71aBHBIM  BEKTOp
a>pOIMHAMUYECKHX CHUJI, MOMEHTA, TIOHATHE O LeHTpe aaBieHus. OOiiee BhIpakeHUe s
a’pOJIMHAMUYECKON CHJIbl (T€Oopust pa3MepHOCTE U 10A00us), a’dpOJMHAMHUYECKUX
ko3P duureHToB cuin U MoMeHTOB. Kputepun nonobus. Yucna M u Re. Hanpspxenue
TpeHus. l'unore3sl TypOyneHTHOCTH. OOmIas XapaKTepUCTUKA ad3pOAMHAMHYECKUX
KO3 PHUIIHEHTOB.

OCHOBHBIE ypaBHEHHUs COXPAaHEHMsI a’pOJAMHAMMKH. MeEToabl MCCIENOBAaHUS JABHKCHMS
raza. Meroabl Jlarpanxka, Oinepa. [loHsATue JIMHUKM TOKa M TPACKTOPUU JABHXKECHUS.
JlBwkenue >kuakod dyactuubl. [loTeHuumanbHOe W BUXpeBoe TeueHHUs. Teopema
I'enpmromnbia. OCHOBHBIE ypaBHEHMs a’poJuHaMUKH. Mccienyemas cucteMa pU3MUECKUX
Tesn. Mogenu xunkoctu (raza). YpaBHEHHS HEPa3pbIBHOCTH JUIS i-ii KOMITOHEHTHI rasa
(st cmecu). MuTerpanbias u nuddepennmansuas Gopmsl 3anucu. YpaBHeHue HaBbe—
Crokca. [luddepeHnmanbHbie ypaBHEHUS JBWKEHUS HEBSI3KOH JKUIAKOCTH (ypaBHEHUS
Olinepa). YpaBHEHUS SHEPTUU JUIsl KOHEYHOTO U OECKOHEYHO MaJIoro 00beMOB. Y ieNbHas
SHEpPrusl BAOJb JUHUM TOKA JUISl HEBSI3KOM JKUJIKOCTH B YCIOBHUSX aquabaTH4YecKoro
tedeHus. OOoOmieHHas ¢opma 3amucH YpaBHEHUM COXpaHEHUs a’pora3oMHaMMKH.
VYpaBHEHHE COCTOSIHMSI COBEpPLIEHHOIO U pealbHOro rasa. MHTerpanbl ypaBHEHUs
nBwkeHus. CucremMa OCHOBHBIX ypaBHeHMH. HavanbHble M TpaHMYHBIE YCIIOBHSL.
CoBpeMeHHbIE UMCIIEHHBIE METO/bI pelleHus] ypaBHeHUN Oinepa, HaBre—CrOKCca U X
ACUMIITOTUYECKHUX MOJEIEH.

OpnHOMepHOE M33HTPONUYECKOE YCTAaHOBMBIIEECS TeUeHHE ras3a. PacmpenereHue Maibix
BO3MYILEHUH B ra3oBoil cpene. COOTHOIIEHHE MEXIy CKOPOCTBIO TEYEHHs rasa H
wionaapio ceueHus. I[lapamerpsl raza mpu HM33HTpONHMYECKOM TedueHuu. Kpurtuueckue
3HaUEHUs [apaMeTpoB. BimsHME CKMMaeMOCTHM Ha  JIaBJICHHE TOPMOXKEHUS.
["a3oaquHamuyeckue pyHKINU.

Teopus ckaukoB yminoTHeHus. IIpupona ynapHbIX BOJIH—CKA4KOB YIUIOTHEHHS. CXEMBbI
pacuera mapaMeTpoB IOTOKAa Ha CKadyke YIJIOTHEHUs. Teopuss mnpsMOro ckadka
yIoTHeHHs. CHCTeMa OCHOBHBIX YPAaBHEHHH Ul Cilyd4as MOCTOSIHHBIX TEMJIOEMKOCTEH.
Pacuer mnapamerpoB ra3za mocine ckauka ymiaoTHeHus. Ilpoueccel ymapHoro u
M3DHTPONUYECKOro ckaTusl. M3MeHeHue sHTponmMM Ha ckauke yruloTHeHMs. [lapamerpsl
TOPMOXKEHHS 3a TIPSIMBIM CKauKOM YIUIOTHEHHUS. Teopus KOCOro CKayka YIUIOTHEHUS
(mocTostHHBIE TeruloeMKOCTH). CHcTeMa OCHOBHBIX YpaBHEHMH. YTOJ HakJOHa (poHTa
ckauka YyruloTHeHusl. CKopocTb, JaBlieHHE, IUIOTHOCTb, TEMIIepaTypa 3a CKauKoM
YIUIOTHEHHs. Y apHas noispa. Cucrtema ypaBHEHHH M aJrOPUTM pacueTa NapaMeTpoB
MOTOKA 332 CKAYKOM YIUJIOTHEHUS C Y4eToM (M3MKO-XMMHYECKHUX IpeBpalieHuil. BausHue
(GU3UKO-XMMUYECKMX TpeBpallleHuil B ra3e Ha MapaMeTpbl TEYEHHUS 3a CKauKoM
ymioTHeHus. OTpakeHHWe CKayKoB YIJIOTHEHHS OT TBEPJOM M CBOOOJHOW T'paHULL.
B3aumoneiicTBue ckaukoB yIUIOTHEHHA. B3auMozelicTBUE CKauKOB YIUIOTHEHHS C BOJIHOM
pa3psHKEHHUS.

Metonpl XapakTepuCTUK W JHMHeapu3zauuu. OCHOBHOE KHHEMAaTHYECKOE YpaBHEHUE
aIPOJIMHAMUKM W METOJbl ero pemeHus. Meron Xapaktepuctuk. 3agada Komrm.
XapaKkTepUCTUKHU B TUIOCKOCTSIX MOTOKA U rogorpada ckopoctu. CBOCTBa XapaKTEpUCTHUK.
Pemenne ypaBHeHHMI XapakTEpUCTUK B IUIOCKOCTH Togorpada ckopoctu. TumuyHbie
3aJauu, perraeMble METO/I0M XapaKTepUCTUK. UHCIeHHOe U TpaguuecKoe pelieHne 3a1ay.
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OOTexkaHue CBEPX3BYKOBBIM ITOTOKOM H3JIOMOB MoOBepxHOcTel (Teuenue Ilpanarias—
Maiiepa).

Teopusas ManbIx BO3MyIlIEHMM. JIMHeapu3anuss OCHOBHBIX YPaBHEHMU JMHAMHKU
UJCAIBHOTO ra3a. PereHns JMHeapu30BaHHbIX YPaBHEHUH ra30B0i TMHAMUKU.

BuxpeBoe ¥ NOTEHUHAIBHOE [BUKEHUE HJICAIBHOW HEC)KMMAaeMOW cpenbl. Buxpebie
JIBIKCHMS B MICANBHON crutomHou cpeze. Ilonarne o mupkymsnuu ckopoctu. Teopema
Crokca. Teopema KenbBuna. Teopema ['enbmrosnbia. OnpeneneHue moiiss CKOPOCTER 10
3alaHHOMY MO0 Buxpeil. O6o6menue mois buo-CaBapa. CKopoCTH, HHIYITUPOBAHHBIC
BUXpPEM (OTPE3KOM BHMXPEBOIO IIHYpa, BUXPEBBIM KOJIbLIOM). B3aumonelicTBue BHUXpsS C
JIBWXKyIIecs cpenoil. Ilnockoe mMOTEHIMANbHOE ABUKEHHE HACATBHONM HEC)KMMaeMOMH
Cpebl.

Meton noreHuuanbHbIX MOTOKOB. KOMIIIEKCHBIM MOTEHIMAA M KOMIUIEKCHAs CKOPOCTb.
CBsi3p TIOCKOM W THUAPOJUHAMHUYECKOM 3ajauyd C Teopueill (yHKUUH KOMILICKCHOTO
nepemeHHoro. Ilpocreilimme 1uIOcKMEe NOTEHUMANIbHbIE HOTOKM (IPAMOJMHEHHBIN
pPaBHOMEPHBIN NOTOK, TEYEHUE BHYTPU MPSAMOIO YIJa, UICTOYHUK U CTOK, JUIOJb, BUXPb).
becuypkynsimoHHOe M LUPKYIALMOHHOE OOTEeKaHus Kpyrioro uuiausiapa. Ilapagokc
Oninepa—/lanambepa. Cuiibl U MOMEHTHI, JCHCTBYIOIIME HAa LHWIMHIAP TPABHILHOU
dopmbl. Dopmyisl JXKykoBckoro—Yaruibruya.

[Torpannunsnii cnoit. Auddepenunanbaoe ypaBHEHHE JaMUHAPHOTO TOIPAHUYHOTO CIIOSL.
JlamyHapHBINM MOrpaHUYHBIN CJIOM Ha IUIOCKOHM IUIACTUHE B HECXKMMAEMOM IIOTOKE M IIPU
00abIINX CKOPOCTSIX. JIaMUHAapHBIN IOTPpaHUYHBIN CJIOW IpH rpaaueHTe nasiaeHus. Cinaboe
U CUJIbHOE B3aMMOJEHCTBHE. YueT 3¢ deKToB BTOporo nopsaka. IIpubamkeHHble METOIbI
pacyeTa JaMUHApHOTO MOIPaHUYHOTrO cios. [lepexon JaMHHApHOTO MOrPaHUYHOIO CJIOS B
TypOyneHTHbIH. TypOyJeHTHBIH IMOTrpaHUYHBIM CIOW. VYpaBHEHHS OCPEIHEHHOTO
TypOyJIEHTHOTO morpaHudyHoro cios. Hanpsokenune PeitHonbaca. OTpeIB TaMUHApHOTO |
TypOyJIEHTHOTO Cc10s. MeTOo/1bl 3KCIIEPUMEHTAILHOIO UCCIIEeI0BAHUS IIEpexo/ia U OTPhIBA.
AbdponMHAMHKa THUIEP3BYKOBBIX CKOPOCTEH M pa3pexeHHoro rasza. OoOme cBoicCTBa
TUIIEP3BYKOBBIX Te€UeHMH. ['Mnep3BykoBas TeOpHs MajblX BO3MYILIEHUH. ['mnep3BykoBas
teopusi HeroToHa—Dby3emana. BinusiHue (u3nko-xMMUYECKHX IPOLIECCOB Ha OOTEKaHUE
3aTYIUIEHHBIX TE€Jl CBEPX3BYKOBBIM U T'MIIEP3BYKOBBIM MOTOKaMu. [IoHsATHE paBHOBECHBIX,
HEPAaBHOBECHBIX M «3aMOPOXKEHHBIX» TEUEHMH. XapaKTepHble OCOOCHHOCTH TEUYEHHM
ciabo paspexeHHoro rasza. CBoboaHomonekynspHoe oOtekanue Ten. Yucno Kuyncena.
Mopnenu B3auMoielicTBUSL CBOOOAHOMOJIEKYIISIPHOTO TIOTOKA C JIETAaTENIbHBIM aIlllapaToM.

A3p0):[I/IHaMI/IKa JETATCJAbHBIX anmnaparoB

Aspoaunamuka kpbuia. [Ipoduns n Kpbulo KOHEYHOTO pazMaxa B MOTOKE HECKHMaeMOM
KUJIKOCTH. Teopusi TOHKOro npoduis. A’poauHAMUYECKHE XapaKTEPUCTUKHU Tpoduieil.
Kpbuto kOHEYHOro pasmaxa B IIOTOKE HEC)KMMAEMOW KUIKOCTH. Teopuss BUXpEBOU
Hecyniell HUTH. Teopuss Hecylled MOBEpPXHOCTU. Pacuer  a’poJMHaMHUYECKUX
XapaKTepUCTUK NpU OOJbIIMX yriax ataku. OCOOEHHOCTH pachlpesesieHusl Harpy3ku Ha
KpBUIbSIX pa3HOil Gopmbl B maHe. TeopeTnuyeckrue M 3KCIEpUMEHTAIbHbIE UCCIIET0BaHMS
TOHKHUX KpPbUIbEB MAJIOTO YAJUHEHUS MPHU OONBIINX YIaX aTaky ¢ y4€TOM OTphIBa IMMOTOKA.
[Tpodwmiie ¥ KpbUIO B JO3BYKOBOM IOTOKE CXKMMaemoro rasa. JluHeliHas Teopusi Kpblia.
CBsi3p MeXAYy a’poAMHAMHUYECKUMH XapaKTEepUCTUKaMU KpbUla B CXKHMaeMOM H
HEC)KMMAEMOM TOTOKaX.

[Tpodune 1 KpbUIO TpU OKOJIO3BYKOBOM ckopocTu. Kputnueckoe uucio Maxa. 3akoHBI
000U IPU OKOJIO3BYKOBBIX T€UEHUSIX. AIPOJANHAMUYECKHE XapaKTEPUCTUKU Mpoduien
U KPBUILEB MPU OKOJIO3BYKOBBIX CKOPOCTSIX.

[Tpoduib 1 KpBIIO B CBEPX3BYKOBOM MOTOKE. TOHKas MjacTHHA B CBEPX3BYKOBOM IOTOKE.
JluneitHast Teopust TOHKOro MpoMiIsl M KpbUla KOHEYHOI'O pa3Maxa B CBEPX3BYKOBOM
notoke. Merton ocoOeHHocTedd. ToHkWI TpoduIsL B TUNEP3BYKOBOM  IOTOKE.
AdpoaHaMHUYECKHUE XapaKTEPUCTUKH KPbUIHEB IPU CBEPX3BYKOBOM CKOPOCTH.
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AdpoaHAMHYECKHE XapaKTEPUCTUKN KPbUIBEB M ONEPEHUM C OTKJIOHEHHBIMM PYJIEBBIMHU
MOBEPXHOCTAMU. ABPOJMHAMUYECKHE XapaKTePUCTHKU KpPbUIBEB C MEXaHU3alueH.
Bmusaune ¢opmbel  kpeiia Ha 3(QPEeKTHBHOCTD MeXaHW3alUH. A’pPOJIUHAMHYECKHE
XapaKTepUCTUKU ONEPEHHUs MPU OTKIOHEHHBIX pyisix. lllapHUpHBIE MOMEHTHI PYIEBBIX
IIOBEPXHOCTEH.

AbdpoanHaMuKa KopItyca JieTaTeslbHOro ammapara. Kopmyc jierarenbHOro ammapara mnpu
JIO3BYKOBBIX M  CBEPX3BYKOBBIX CKOPOCTSAX. ASPOJUHAMHYECKHE XapaKTEPUCTUKHU
KOPILYCOB TMpHU J03BYKOBOM ckopocTH. OOTekaHHE MNpU OKOJO3BYKOBOW CKOPOCTH.
Kputnueckoe umcno Maxa. AspoauHaMHUECKHE XapaKTEPUCTUKH KOPIYCOB IpHU
OKOJIO3BYKOBOM ckopocTu. KOHyc B CBEpX3BYKOBOM IOTOKE. 3aTyIJICHHBIH KOHYC B
CBEPX3BYKOBOM IIOTOKE. 3a0CTPEHHOE TEJO B CBEPX3BYKOBOM IIOTOKE. 3aTYIUIEHHOE TEJIO
BpallleHUsI B CBEPX3BYKOBOM IOTOKE. A3POJMHAMHYECKHE XapaKTEPUCTUKHU KOPIYCOB U
MOTOTOHJION € BO37yXxo3a0opHHKaMu. OOTEKaHWE 3aTYIJICHHBIX TN THUIEP3BYKOBBIM
MOTOKOM. BiMsiHMe CBOMCTB peajbHOro ra3a Ha a’poJMHAMUYECKUE XapaKTEPUCTUKU Tel
IIPU TUIIEP3BYKOBOM CKOPOCTH.

Asponunamuueckas uHTepdepenius. I[lpupoga aspoarHamMuyeckoil HHTEPEPEHIINH.
[lonpemHas cuna koMOMHAUM Kopryca M KpbUia. BiusHue yrima KpeHa Ha
uHTepepeHo Mexay KopmycoM U KpbuioM. KpectooOpasHas KoMOWHaIusl.
Untepdepennus  Mexay  KpbuloM M omepeHueM.  OpraHbl  ynpaBJieHHS.
A3poIMHAMUYECKUI pacyeT pyJien.

AdpoauHaMHUECKHE XapaKTepUCTUKU JeTaTeabHoro anmnapara. [logbemHas cuna, 1060Boe
conpotusiieHue. [lonsipbl mepBoro W BTOpOro poga. MOMEHTHI TaHTaXa M PHICKAHUS.
MomeHT KpeHa. A>3pOoJMHAMUYECKHE XapaKTEPUCTHKHU JIETATEJIbHOIO ammapara co
B3JIETHO-TIOCA/I0YHON MeXaHu3auuen. BiusHue 3emiu.

AdpoauHaAMHUECKUE XapaKTEPUCTUKH HECYIIUX BHUHTOB BEpTOJIETa U IPONEIIEPOB.
Hecymmii BUHT B peXMMax BEpTHUKAIbHOTO B3JIeTa M CHUXKEHHS. PexuMm BHXpEBOTro
konbia. CamoBpamienne. Hecymuii BHHT B pexumax kKocoro obOrekanms. Cwia TAry,
MpONyJIbCUBHAS CUJIA, MOIIHOCTh. MaxoBoe aBmkeHue jomacteil. OOmyBka Kopiyca
BEpTOJIeTa HEeCYIMM BUHTOM. CrIOCOOBI CO3/IaHUs YIPABISIONIUX MOMEHTOB. M ieanbHbrii
nponesuiep. Kpurepun nonoOusi. BuHTOBBIE nuarpaMMbl. B3anMo3aBHCHMOCTH MEXITY
cusiol TAru M MomHocThio. [lonetHeii m otHocuTensHbld KIIJI peanbHOro BUHTA.
Buxpesast Teopus nponesiepa. COOCHbIE BUHTBHI.

Hpoueccm TenJI000MeHa JieTaTeJIbHbIX anmapartroB

Tpenne u TerooOMeH. JlaMUHApHBI TEMIIOOOMEH TPU BBICOKHX CKOPOCTSIX H
TeMIlepaTypax. 3akoHbl TOJOOMS B  3amavyax  TeriooOMeHa.  MHTerpanbHbIC
XapaKTepUCTUKU TOTPAHUYHOTO clos. TemnmooOMeH Tmpu MaiblX CKOPOCTAX B
MOTPAHUYHOM CJIO€ HEC)KUMaeMou JKuAKocTh. Kod(phuIUEeHTH TermiooTAauu Mpu
Oonpmmx ckopocTsax. CBs3p MexAy TpeHHeM M Teruiootnadei. Ilepexosn jmamuHApHOTO
TeueHuss B TypOyneHTHOe. TypOyleHTHBIA TEMI000OMEH TpPHU BBICOKUX CKOPOCTSAX H
temneparypax. llpuGmmkeHHble Teopuu TypOYIEHTHOTO JBWXKEHHUS. [IpuOnmkeHHBIE
METO/Ibl pacueTa TerIoo0MeHa B TypOyJICHTHOM MOTPAaHUYHOM CJIOE.

TemooOMeH TMpH XUMHUYECKUX peaKkIusx B morpaHudyHoMm cioe. uddepennunansuele
ypaBHeHUs TUDPy3uu IS JTAMHUHAPHOTO TOTPAHUYHOTO CJIOSI B CMECH PEearupyrommx
ra3oB. YpaBHEHHE DHEPruu. XMMHUUYECKA PAaBHOBECHBIN IMOTrPAaHUYHBIN CIOW. XUMHYECKU
HEpPaBHOBECHOE TEYCHHME Ha KaTAIUTUYECKOW cTeHke. Pacder TerumooOmMeHa B
pearupyromeM rase.

TennooOMeH Ha TOBEPXHOCTH JIETATEIBHBIX ammaparoB MPH TPEXMEPHOM OOTEKAHHH.
Teuenne B TpexMepHOM TorpanuyHoM cioe. JuddepennuanbHoe ypaBHEHHE
TPEXMEPHOTO TMOTPaHUYHOTO ciosA. Jluaum pacrekanusa. Pacuer TermooOmeHa mpu
TPEXMEPHOM JIAaMUHAPHOM TE€UEHUHU B MOrpaHUYHOM ciioe. COBMECTHOE BIMSHUE BIYyBa U
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IIEPOXOBAaTOCTH Ha TeriooOMeH. TedeHne B OTKPHITHIX 30HaX. IlorpaHudynbie ciow B
HEOJTHOPOJHOM BHEIIIHEM IIOTOKE.

TernmooOMeH B pa3zpekeHHOM rasze. Teopus TEriooOMeHa B pa3peKEHHOM rasze. Pexxumbl
TEIUIOBBIX M JMHAMHUYECKUX IpoueccoB. TemiooOMeH B CBOOOJHOMOJIEKYJIIPHOH U
MIEPEXOTHOM 00JIACTIX TCUCHHUS.

MeTobl 3KCIIEpUMEHTAIBHOTO CCIIeI0BaHUS TEIIIO00MEHa.

Temonepenaya B 31€MEHTaX KOHCTPYKLUHU JIETAaTENbHbIX anmnapaToB. OCHOBHBIE MOHSTHS
U ypaBHEHMs Teopuu  TeminonpoBogHoctu.  KpaeBble  ycioBus B 3ajadax
TEIUIONPOBOAHOCTH. MeToapl pelleHuss 3ajad TEeIUIONPOBOJHOCTH. AHAIUTHYECKUE
MeToApl.  YuClIeHHOE  pelleHue  3aJadd  TEIUIoNpoBOAHOCTH  MonenupoBaHue
TEeMIIepaTypHbIX Nojei. [lepeHoc Teria u3nydeHus K JeTaTesIbHBIM almapaTtaM U BHYTpU
9JIEMEHTOB  KOHCTPYKIMH. OCHOBHBIE ONpEAEICHUS M ypaBHEHUS TEII0OOMEHa
U3IydeHueM. MeToApl pelIeHusT ypaBHEHHWH IiepeHoca H3iIydeHHus. TermnooOMeH
U3Iy4EHUEM BHYTPU IONIOINAMOIIEH, H3JIydalolled W  pacCeuBAaIOLIEH  Cpenbl.
TemnepaTypHble 10JI1 B TOHKOCTEHHBIX JIETAaTENIbHBIX amnmaparax. Harpes n oxnaxiaeHue
TeJa ¢ OAMHAKOBOW MO 00BbEMy TemImeparypoil. A3poAMHaMUYECKUN HarpeB OOIIMBKH.
HepaBHoMepHOE pacnpeneneHue TeMmIepaTypbl IO IOBEPXHOCTH  TOHKOCTEHHOM
KOHCTpyKUuu. TeMnieparypHble MO B NOJKPEIUIEHHBIX KOHCTPYKLMSAX.

TennoBass 3ammra JIeTaTeNbHBIX ammapaTroB. MeToasl TEIUIOBOM 3aluThl. TUIBI
TEIUIO3AIUTHBIX MarepuanoB. [lepeHoc Tema BHYTPU TEIUIO3AIUTHBIX MOKPBITHH.
Tepmuueckoe CONPOTHUBIICHHE (e} TEPMOU3OJISILIUH. Hecrannonapnas
TEIUIONPOBOAHOCTh B MHOTOCJIOMHBIX KOHCTPYKIMsIX. IIpnOnmkeHHble METOABl pacyera
HarpeBa TOHKOCTEHHBIX KOHCTPYKLUMH C TEpPMOU3OISIIMENH. AIPOTEPMOXUMHUYECKOE
paspyluieHMe  TEepMOM3OJSIIMM.  MeToapl  SKCIEPUMEHTAJIbHOIO  HCCIEIOBaHUS
TEIJIO3AUTHBIX NOKPBITHA U MAaTEPHUAIOB, IPUMEHIEMBIX B JICTATEIbHBIX aIlllaparax, B
YCIOBHUAX HMHTEHCHBHOTO TEIUIOBOI'O BO3AEHCTBHs. MeTonbl U OCOOEHHOCTH TEIIOBBIX
UCIIBITAHUN KOHCTPYKIIMH JIETaTEIbHBIX aIllllapaToB.

Jluteparypa:

1.

2.

©o~No A

11.
12.
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B.C. 3apy6un. TemnepaTypHble MOJs B KOHCTPYKIMSAX JI€TAaTENbHBIX ammapartoB. M.:
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YACTD 11

Teopusi aBTOMATHYECKOIr0 PeryJUupPOBaAHUA U YIIPABJIEHUS

Pemenne nuddepeHnnanbHbIX ypaBHEHHH COCTOSHUS JIMHEHHBIX cucteM. [lepexomHast
MaTpulla U MaTpu4Hasl nepexoanas GpyHKuus.

YpaBisieMOCTh TUHEHHBIX CUCTEM C MMOCTOSHHBIMU TapameTpamu. KaHoHuueckas gopma
ynpasisiemoctd. Ctabuinn3upyemMoctb. MaTpuuHas rnepeiatouHas QyHKIMsS U 4aCTOTHAs
XapaKTEPUCTUKA CUCTEMBI.

CBsI3b MMIYJIBCHON TIEpPeXOAHOW (YHKIMH, NepenaTouHord (YHKIMH W YacCTOTHOMU
XapaKTEPUCTHKH cUCTeMbl. HysIM 1 TOJTIOCH MAaTPUYHBIX MEPEIATOUYHBIX (QYHKIUI.
YCTOWYMBOCTh aBTOMATHYECKHX CcUCTeM. AuireOpandeckue KpUTEPUH YCTOMUMBOCTH.
I'paHnnia yCTOM4YUBOCTH.

Kputepuii Payca-I'ypuna. Kputepuit Muxaitnosa u HalikBucra.

OnTumasbHOE  BOCCTAHOBJIEHHE  COCTOSIHUS — JUHEHHBIX  cucteM. OnTumaibHbIE
HAOJIFOATENH.

Croxactuyeckuil moaxof K 3aj1adye HaOmoaeHus. HTerpanbHast KBajpaTudHasi popma Kak
Mepa ONTHUMAJIbHOTO HAOII0AATEN.

HuddepenunansHoe ypaBHEHHE [JIsI MaTPULbl JUCIEPCH OMIMOKH BOCCTAHOBIICHUS.
CrpyKTypa ¥ yCTaHOBUBILIHMECS CBOWCTBA ONTUMAJILHOTO HA0OII0AATES.
JerepmuHupoBaHHas 3aja4ya JIMHEMHOrO0 ONTHUMAJIBHOTO yrpasieHus. [locranoBka 3agaun
onTuMu3anuy. MHTerpasbHbld KBaAPATUYHBIA KPUTEPUN ONITUMAJIBHOCTH.
HuddepenunansHoe ypaBHEHUE JIJIST MATPHUIIBI ONTUMATBHBIX KOA((OUIIMEHTOB YCUICHUSI.
CroxacTtuyeckue 3a1a4u JINHEHHOTO ONTUMAJIbHOTO PEryJIMpOBaHUS.

CuHTE3  CTOXAaCTMYECKOro  JIMHEHHOro  onTuMallibHOro  peryisaropa. Crpykrypa
ONTUMAJIBHOI'O PETyJIATOpA.

Cayuaiinble pouecchl

Ornpenenenne ciydailHOro mporecca ((PyHKIMM), 3aKOHOB W MOMEHTOB e€ro (ee)
pacripeiesieHusl.

Bungsl u THIBI CITydaifHBIX TIPOILIECCOB: JUCKPETHBIC, HENPEPHIBHBIC, CTAllMOHAPHBIE,
HOpMaJlbHbIE, MAPKOBCKHE.

Cnoxenue,  audpdepeHIUpOBaHHE,  HMHTETPUPOBAHME  CIy4yallHBIX  IPOIIECCOB.
Oproauyeckoe cBOMCTBO ciy4yaiHbIX npoueccoB. CriekTpaibHast IIOTHOCTb.
[IpeoOpa3oBaHue CIIy4allHBIX MPOLIECCOB JIMHEHHBIMA M HEIMHEHHBIMH TUHAMAYECKHUMU
cucreMamMu. MeTos1 KOppensIUOHHOW MaTpHIIbl U CTATUCTHYECKON JTMHeapu3aLnu.

Kaaccuueckoe BapuallMOHHOEC UCYHUC/ICHHE.

[ToctaHoBKM 3amay BapualMOHHOro ucuucieHus. OOmas ¢opma mepBOil Bapualuy.
OcHoBHast leMMa BapUallMOHHOTO NCYUCIICHUSI.

Ypasaenus Jinepa-Jlarpanxa, [Tyaccona, Octporpaackoro.

3aa4uM ¢ MOABMKHBIM NPaBbIM (JIEBBIM) KOHIIOM. Y CIIOBUSI TPAHCBEPCATIbHOCTU. Y CIIOBHS
Opamana-Beliepmpacca. OJHOCTOPOHHHUE BapUaliy.

[Tone sxcTpemaneii. ConpsikeHHasi TOUKa. Y CJIOBHE U ypaBHEHHE SKOOH.

WuBapuantHeiii uHTerpan [unsbepra. @Dynkums Beitepmrpacca. HeoOxomumbie wu
JIOCTAaTOYHbIE YCIIOBUS ONTHUMAJBHOCTU JUIS IIPOCTEWIIEH 3aa4yd BapHalMOHHOTO
ucuucienus. CUIbHBIN U c1a0blil 5KCTpeMyMbl. Y cioBue Jlexanapa.

BaprannoHHbIE 33/1a4M HA YCIIOBHBIM SKCTpEMYyM. ['OJJOHOMHBIE U HETOJJOHOMHBIE CBSI3H.
N3omapamerpudeckue 3a1a4u.

IIpsiMbIe METOIBI BAPUALMOHHOTO UCUYHCIICHUS.



OHTI/IMHZ}aHI/Ifl yupaB/jiecHUS TMHAMUAYCCKUMHA CUCTEMaMMU.

4.1. Marematudeckas (QOpMyJIHpPOBKa 3a/lad ONTUMAJIBHOTO VYIPABJICHHUS JIUHAMUYECKON
cucreMoi. 3anaun Jlarpanxa, Maiiepa, bonbiia.

4.2. Kiaccuueckuil mOAXOJ K ONPEAENICHUI0 ONTHUMAaJbHBIX MporpaMM. ['aMHIbTOHHAH.
HeoOxonuMeble yciioBUSL ONITUMAJIBHOCTU B 3TOM HOJIXO/E.

4.3. Uronwvuarbie Bapuainuu ynpasieHus. [Ipunnun makcumyma [loHTpsruna mis pemieHus
3aJa4 cO CBOOOTHBIM MPABBIM KOHIIOM M (DUKCHPOBAHHBIM BPEMEHEM.

4.4. Bapuanuu TpaeKTOpUH, KOHYCa BO3MOXHBIX U JIONMYCTHUMBIX KOHIIEBBIX Bapualuil
¢da3oBOro BEKTOpA.

4.5. HeoOxonuMmble ycIOBUSI ONTUMAJIbHOCTH MpUHIMNA MakcumyMma [loHTpsiruHa B 3amaue
Maiiepa ¢ (UKCUPOBAaHHBIM M HE(PHUKCHPOBAHHBIM BPEMEHEM WU IOJBWXHBIM MPaBbIM
KOHILIOM. Y CJIOBHSI TPAHCBEPCAIbHOCTH.

4.6. llpuamun wmakcumyma [lontpsiruna s 3amau  Jlarpamxka, Maiiepa, bombma ¢
OTPaHUYECHUSIMU Ha YIPABIISIIONIUE IEPEMEHHBIE.

4.7. JIuCKpeTHbIN NPUHIMI MAKCUMYyMa.

4.8. Mertobl pelIeHus JBYXTOUCYHBIX KPaeBbIX 3a/1a4: HpI0TOHA, TPOTOHKH.

4.9. JluHamu4Yeckoe mporpaMMHUpoBaHue. Y paBHeHue bemnmmana.
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YACTD I

BapuaruBHas 4acTh IporpaMMsl BCTYIIUTEIBHOTO UCIIBITAHUSA 110 Kadeape pU3NKA 0JIeTAa.

1.

Pacuer oOCHOBHBIX pexuMoB mojera. OOlIMe ypaBHEHHsI JIBUXKEHHUS, BBIJCICHHUE
YpaBHEHHUU TMPOJNOJBHOTO W OOKOBOro JBIKEHWH. Pasnmenenuwe nBmwkeHUd Ha
KOPOTKOIIEpUOAMYECKOE M JUIMHHomNepuoanmyeckoe.  MccienoBanue — quHaAMHMKU
HEaBTOMATHU3UPOBAHHOI'O JIETATEJIBHOIO ammapara B IpoJojbHOM KaHaine. dDokyc
JETATeIbHBIX AaNIapaToB pa3JIMYHBIX CXEM, 3alac CTaTUYEeCKOM yCTOMYMBOCTH,
YCTOMUYUBOCTH MO Teperpy3ke u mo ckopoctu. CoOcTBeHHast 4acToTa U AeMIipupoBaHUE
camoJerTa.

HccnenoBanue NMHAMUKM HEAaBTOMATHU3MPOBAHHOI'O JIETATENBHOIO armapara B OOKOBOM
KaHaje. M3onnpoBaHHble OBMKECHHS KPEHA U PBICKAHUA. [[BHKEHHE THIA «TOJUIAHICKHN
urar». Kputepuit A2,

ITpoctpancTBeHHOE ABMkEeHHE. DOpMbl B3aUMOJEHCTBUS IPOJOJIBHOIO U OOKOBOTrO
nBwxenuid. Muepumonnoe Bpamienue. Llltonop camonera.

banancupoBka camosiera. XapakTEPUCTUKA YCTOMYMBOCTH U YIIPABISIEMOCTH CaMOJIETOB.
MaremaTtnueckass mozenp jerdyuka. lllkama nMIOTaXHBIX OLIEHOK JeTdynka. Obnactu
IPUEMJIEMBIX XapaKTEPUCTUK YCTOMYMBOCTU U YIIPABIIIEMOCTH CAMOJIETA.

[Tpunuunel noctpoeHus cucreM ynpasieHus JIA. JlaT4Mku M CHIIOBBIE IPUBOJBI.
Hcnonbs3oBanue B cucreMax ynopasieHus camosnera bBIIBM wu ee apxurekrypa.
MaremaTtuueckast Moaeab HU(POBOI cUCTEMbI, KBAHTOBAHUE CUTHAJIOB 110 BPEMEHH U IO
ypoBHIO. OCOOEHHOCTH AMHAMUKH I (PPOBBIX CUCTEM.

Cucrtembl ynaydllleHUs] YCTOMYMBOCTH U yIpaBisieMOCTH. Jlemmdepsl TaHraxka, KpeHa u
ppickaHus. ABTOMar mnpojosibHOM  yctoiWuumBoct  (AIlY). ABTomMar mnyreBoi
ycroituuBoctH. [loHsTHE 00 MHTErpaIbHON CHCTEME yIpaBJIECHUS.

CrpyKTypa KOMILIEKCa yNpaBICHUS CaMOJIETOM. 3aJaud aBTOMAaTHYECKOI'O YIPaBJICHUS.
ABronunor. Crabunu3zanusi BbICOThI, BEPTUKAJIBHONM CKOPOCTH, YIJIOB TaHra)xa, KpeHa U
Kypca. ABTOMaTHueckoe yrpaBieHue Tpaektopueidl JIA. ABTomMaTHuecKoe YIpaBJieHHE
II0CAKOM cCaMOoJIeTa.

VYcroituuBocth JBrkeHUs. OOI1asi MOCTaHOBKA 3a/ladyll MCCJIEI0BAaHUS YCTOMYMBOCTHU IIO
AM. JIanynoBy. Kputepunm ycroiunBoctu. YacToTHble MeTOABl. MeETOA KOPHEBOTO
rogorpada. ObecrieyeHre ycToiuYnBOCTH, OBBIIEHHE KaUeCTBA PETYJIUPOBAHUS U CUHTE3
JUHENHBIX aBTOMAaTHMYECKHX CHCTEM. Y CTOMYHMBOCTh CHCTEM C 3amla3fblBaHUEM. YUeT
BIIMSIHUS YIIPYTOCTH KOHCTPYKIMU JIA Ha yCTOMYUBOCTb.

Henunelinple cucTeMBl aBTOMAaTMYECKOTO  pErylMpoBaHUs. TOYHBIE METOABI W
NpUOIMKEHHbIE METO/Abl HUCCIIEJJOBaHMSI YCTOMUMBOCTM M aBTOKojeOaHui. Mertox
rapMoHu4eckoro Oanaxca. ABrokosiebanus camosera c CY.

Jlureparypa:
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Mammunoctpoenue, 1980.

I'.C. Bromrenc, P.B. Crynnes. /[Ilunamuka camodiera. [IpoctpancTBeHHOE ABH>KEHUE. — M.
MammunocTtpoenue, 1983.

AdpoauHaMKKa, yCTOMUHMBOCTh U YIIPaBIsIEeMOCTh CBEPX3BYKOBBIX camoneToB. [loxa pen. I
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