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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo JMCHUIJINHE: BrrancnurenbHas a3poMHaMUKa B 33/1a4aX 00TEKaHMsI

10 HANIPABJIEHMIO: WNudopmarika v BEIYUCIUTENLHAS TEXHUKA

npo¢uib NOATOTOBKHU: IIporpaMmHast HHXEHEPUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa KOMIIBFOTCPHOI'O MOACTIMPOBAHUA

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (OCeHHUH) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: C.M. BocHsikoB, A-p T€XH. HayK, CTAPLINIA HAyYHBIH COTPYIHHUK, Tpodeccop

[Iporpamma obcyxieHa Ha 3aceflanui Kadeapbl KOMIBIOTEPHOTO MoienupoBanus 15.04.2022



AHHOTANMA

B nmanHOli mporpamMme mpemiaraercsi OCBOMTH HECKOJIBKO METOAOB JUISl pELICHHs 3ajad OoOTeKaHUs
JeTaTeIbHBIX alNapaToB MOTOKOM BS3KOro TypOyineHHMHOro rasza. IlompoOHO m3yuaercs cucrema ypaBHEHHH
HaBpe-Ctokca, ocpeanenHass mno PeliHonbpacy. OmnmchiBaeTcss cucTeMa ypaBHEHHM, MareMaTrhieckas
[IOCTAaHOBKAa 3aJjauM, I'paHUYHbIE W HadajbHble YCJIOBMA.JIMCLUIUIMHA TaKKe HalpaBleHAa Ha H3ydEHUE
cBoiicTB cxeM: lomyHoBa, LleHTpanbHbIX pasHocTed u Ban Jlupa Ha mpumepe JTMHEHHOTO ypaBHEHUS
nepeHoca. BKItoueHbl HEKOTOpBIE CBEIEHUS U3 Kypca «BbIUMCIIUTENIbHAs MaTeMaTHKa», AUCLUILUINHA B TOM
Yyciie HampaBlieHa Ha M3y4YeHHE Ipouecca oOpa30BaHUs CKayka YIJIOTHEHHS TMPH IepecedeHuu
XapaKTEPUCTUK OTHOTO CEMENCTBA Ha IIPUMEPE HEJIMHEHHOIO ypaBHEHUs [IEpEeHoCca.

1. lean u 3apa4n

Henp AucoMnInHBI
- OCBOGHHE CTYICHTAaMH HECKOJIBKHX Haulojee yCIEMHBIX METOJOB BBIYUCINTENHEHON
AdpopnHaMuKH, CQOPMYJIMPOBAHHBIX B paMKax OCpeAHEHHbIX YypaBHeHHi Hasbe Crokca, u
[TOJTyYE€HHE HABBIKOB PEIICHUS KOHKPETHBIX 33/]1a4.

3agauu JUCHUILIHHBI
* TIyOOKOE M3yUeHUE OCHOB Ipe/ilaraéMbIX METOIOB;
* TECTUPOBAHMUE;
* BAJIUJALNS;
* MPaKTHYECKOE MPUMECHEHUE.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIN
OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEJICTBA IIPH PeLIeHUH 3a1ad  |obnactu (cdepe) mpodeccHoHaNbHOM AesITeIbHOCTH
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIATH OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHHUS HayYHBIX
Hay4HbIC U (WIN) TEXHUYECKUE MyOIMKaUi 1 HAyYHO-TEXHUUYECKOM TOKyMEHTAaluH, B TOM
(TexHONIOTNYECKNE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C MCIOIB30BAaHUEM MPHUKIAJHOIO MPOrPaMMHOIO
(TmyOnuKanum, MpoeKThI) obecrnieueHust

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH) u (wiM) TexHoJOrmYeckod wuHpopMauud B OOJIACTH

TEXHOJIOTMYECKON MH(POPMAIMHK AJIs pelieHnsT  |poeCCHOHATBHON AEATEIbHOCTH
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUILINHE (MOLY.JII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
[l ¢yHnaMeHTaIbHBIC HOHATHS, 3aKOHBI, TEOPUH KJIACCUYECKON U COBPEMEHHON (U3UKH;
[l TOpAIKH YMCIICHHBIX BETUYHH, XapaKTEPHBIE IS PA3NHYHBIX PA3AEIOB A3POJUHAMUKH;
[l coBpeMeHHbIE TPOOIEMBI A3POIUHAMUKHI, MEXaHUKH, MaTEMaTHKH;
[J  COBpPEMEHHOE MOJOKEHUE JeNl B MpobieMe HACHTHU(PHUKALHUU adpOAMHAMHYECKHX MEXaHHU3MOB
CO3/IaHUs MTOJbEMHO CHIIBI U CONPOTHUBIICHUS B TypOYJICHTHBIX TEUCHUSX;
[J  pa3HOBHOHOCTH COBPEMEHHBIX CHOCOOOB 3KCIIEPUMEHTAIBHOTO MHCCIENOBAHUS TYpOYJICHTHBIX
TeUeHHUH U (PU3NUECKUE IPUHIIUIIBI, HA KOTOPBIX OHU OCHOBAHBI;
[l COBpPEMEHHBIE YHCIEHHBIE METOABI;
[J coBpeMEHHBIE A3bIKU IPOTPAMMHUPOBAHMS;
[]  cOBpeMEHHBIE KOMIIBIOTEPHBIE CHCTEMBI.
YMETB:



(] abcTparupoBaThCs OT HECYIECTBEHHOTO ITPHU MOJICIUPOBAHNY PeabHBIX (H3MUECKUX CUTYallN;

[J  [ONMb30BaThCsi CBOMMHU 3HAHUSMHM ISl pelieHus (yHIaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |

TEXHOJIOTHYECKUX 3a/1a4;

JIEJIaTh PABUIBHBIE BBIBOJBI U3 CONTOCTABIEHUS PE3yJbTaToOB pacyeTa U SKCIIEPUMEHTA;

[IPOU3BOJUTH YUCIEHHbBIE OLIEHKH 110 MOPAJKY BEJIUUUHBL;

JieNiaTh KaueCTBEHHBIE BBIBOJIBI ITPU NEPEXOJIE K MPEACIbHBIM YCIOBHIM B M3y4aeMbIX MPoOIeMax;

BUJIETh B TEXHUYECKHX 3aJia4ax (pu3ndeckoe CopepKaHue;

OCBaMBaTh HOBBIC IIPEAMETHBIC O0JIACTH, TEOPETUUECKHIE MOJXOAbI U YUCICHHBIE METOBI;

BBIBOJIUTH OCHOBHBIE ypaBHeHHs HaBbe-CToKca M MOHUMATh X (PU3NIECKUN CMBICT,

MIOJIb30BATHCS ANNaparoM aHajJuThdecKux QyHKuuil, merogqom l[omyHoBa u merogom Poy B

pelaemMbIx 3ajadax;
U 3¢ (GEKTUBHO HCIIONB30BaTh HWH(OPMALMOHHBIE TEXHOJOTMH M KOMIBIOTEPHYIO TEXHHKY IS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIaJETh:

Oooooooo

[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;

[/ HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;

[J KyJnbTYpoH MOCTAaHOBKH M MOJAEIHPOBAHUS 337a4 MAaTEeMaTHYECKON (PU3UKH;

[l HaBBIKAMM TPAaMOTHOH 0OpabOTKM pe3yJabTaToOB pacueTa M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

[J mpakTUKOHN MCCIEOBAaHUS U PEILEHUs TEOPETUUECKUX U IPUKIIAJHbIX 331a4;

[J HaBBIKAMH TEOPETHYECKOTO aHAJIN3a PealbHbIX 3a7a4d a9pPOINHAMUKH.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTh pabora

Beenenne u 0030p wucmonb3yeMoil B
Kypce JINTepaTypébl..

Cucrema ypaBHEHUH, MareMaThyecKas
[IOCTAHOBKA  3a/Ja4d, TpaHU4YHbIE U
HavyaJbHbIE yclIoBUsA. V3yueHHe CBOWMCTB
CXEM: TonyHoga, HenTpanbubix
pasHocteii u Ban Jlupa Ha npumepe
JIMHENHOTO ypaBHEHHUS MTEPEHOCA.

Hexoropsle = cBenmeHus U3 Kypea
«BBIYUCIIUTENbHAS MaTeMaTHuKay.
N3y4enune nporecca 06pa3oBaHus CKauka
3 YILIOTHEHUSA pu HepeCceYeHnn 2 4 4
XapaKTEepUCTUK OJHOIO CceMeiicTBa Ha
IpUMEPE  HENMHEWHOTO  ypaBHEHHS
nepeHoca.

Hekxoropsle  cBemenuss W3 Kypca
«YpaBHEHHUSI MaTeMaTUYeCKOH (QHUIUKUY.
UccnenoBanue METO/IOB peleHus
HEJIMHEHHOTO TG hepeHuaIbHOTO
YpaBHEHUS C MPABOHM 4aCThIO, 3aBUCALICH
OT UCKOMOW (yHKIMH C HpPUMEHEHHEM
cXeM pa3iIMyHOro nopsiiKa
anmpokcuMmaryu (cxembl Pynre-Kyrra).




Meron TomyHoBa 1epBOro IOpsAKa
TOYHOCTH. UccnenoBanue CBOWCTB
YHUCJIICHHOTO pereHus CUCTEMBI
YPaBHEHUU pacClpOCTpPaHEHUs ILIOCKHUX
3BYKOBBIX BOJIH METO/I0M [ 0/1yHOBA.

Meron tuma IloxyHOBa IOBBIIIEHHOTO
nopsnka  TouHocTtd.  MccaenoBanue
CBOWCTB YHCJICHHOI'O peleHus,
MIOJIy4€HHOTO c BBIICJICHUEM
ra3ofMHaMU4eCKHX ocoOeHHOCTelH
metonom lonynoBa. ComocraBieHue
peleHu, OJYyUYEHHbIX C IPUMEHEHHEM
CXeM TepBpro W BTOPOro MOpsAKa
anMnpoKCUMAIHH.

PacuetHble ceTKH, METOABI U ATOPUTMBI.
HUccnenoBanue CBOMCTB peueHus
«3amaun Pumanay, MOJTy4YE€HHOTO
KJIACCUYECKUM UTEPALMOHHBIM METOJIOM.
CornocTaBieHne penieHni NoJyuYeHHBIX B
JIMHEWHON ¥ HEIWHEHHOM ITOCTaHOBKAX.

Pewienue 3aa4 BHEIIHEN a3pOIUHAMUKH.
UccnenoBanue CBOWMCTB penieHMs 3aadu
Pumana, momy4eHHOro B HPUOIMKEHUH
Poy.

Pemenne 3aJ1a4n 00TeKaHUs
BO3/1yX03200pHUKA JIBATATEJIS.
HccnenoBanue CBOMCTB pelIeHUM 3azad
o0pa3oBaHMs CKayka YIUIOTHEHUS U
BOJHBI  pa3peXCHUsT Ha  KIUMHE B
JIBYMEPHOU [IOCTAHOBKE. Mertoubl
OOPBLOBI C «IHTPOITUHHBIMY CIIOEM

10

Pemenne 3amau  ucredeHus Tasa W3
coruia. MccienoBanue CBOWCTB pelICHUs,
HOJIYYEHHOTO JUIsl YPaBHEHUSI TIepeHoca C
muddysueit.  YcimoBue  yCTOMYMBOCTHU
YHCIICHHON CXEMBI B JIAHHOM ClTydae.

11

Pemenne 3amauM  «TSAHYLIETO BHUHTa»
TPaHCIIOPTHOTO camoJera.
Hccnenosanue CBONCTB pemeHus
ypaBHeHHUsl mepeHoca c nuddysued u
UCTOYHUKOBBIM  wieHoM.  CBoiicTBa
JIOKaJIbHO HESIBHOW CXEMBI

12

OcHOBHEIE HaIpaBlIeHUS pa3BUTHA
METO/IOB BBIUYHMCIIUTCILHON
aIPONMHAMUKM B HACTOSIIEE BpPEMH.
WccnenoBanue CBOMCTB SIBHOM U HESIBHOU
cxeM lomyHoBa Ha mpuMmepe 3amad
obtexanus npoduiast NACA0012, kpeua
ONERAMG6, xkomnonosku DLRF6

Wtoro yacos

30

30

45

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 7 (OceHnuii)




1. BBesieHre 1 0630p UCIONIB3YEMOM B Kypce JIMTeparyphl..

Beenenne u 0030p HCIIONB3yeMOM B Kypce JINTepaTyphl.

JenaeTcst mompoOHBI 0030p JTUTEpaTyphl, 3aTPardBarOIIAN BOMPOCHL: 1) MECTO BBIYMCIHUTENBHOM
a’pOJMHAMUKHA B COBPEMEHHOM HAayYHOM MHpE; 2) peliaeMbie 3aJadd; 3) MPUMEHSEMbIE METOMbI
(s;BHBIEC W HEsIBHBIE); 4) HCIIONb3yeMbIe CETKH (CTPYKTYpHUPOBAaHHBIE W HECTPYKTypUPOBAHHEIE); 5)
($u3nYecKrue MOAEIH U MOJIENN TypOyIeHTHOCTH; 6) CTallMOHAPHBIE U HECTALIMOHAPHBIE TOAXObI; 7)
Beicokue u HU3KHE TeMIepaTyphl.

2. Cuctema ypaBHEHHH, MaTeMaTHYeCKasi MOCTAHOBKA 3a/a4M, TPAHUYHbIE W HadaJbHBIC YCIOBHSL.
N3yuenue cpolictB cxem: l'onyHoBa, LlenTpanbsHeix pazHocreld u Ban JIlupa Ha npumepe JIMHEWHOTO
YpaBHEHUS EPEHOCA.

Cucrema ypaBHEHHI, MaTeMaTH4eCKasl MOCTAHOBKA 3a/1a4, IPAHUYHbIE U HaYaJIbHBIC YCIOBUSI.
BrimuceiBaetcs cuctema ypaBHenuid HaBre Ctokca ocpenneHHbIX 1o daBpy U myTeM yHpOIICHUS
MOJTy4aroTCsl BCe CUCTEMBI, ucromnb3dyembie B kypce (HaBbe Crokca, Diinepa, MOIHOro MoTeHIHana,
repeHoca).

N3yuenue cpolictB cxem: l'onyHoBa, LlenTpanbsHbix pazHocreld u Ban JIupa Ha npumepe JIMHEWHOTO
YpaBHEHUS EPEHOCA.

Ha mnpaxkTtudeckoM 3aHATUM pa3pabaThIBAIOTCA NPOrpaMMbl M H3y4yaroTCs CBOMCTBA YETHIPEX
pasHocTHhIX cxeM (l'ogyHOBa, LEHTpaJbHBIX pa3HOCTEW, MNpaBblii yronok, Jlakca-Benapoda).
BBoautcs nonstue yncna KypaHnrta u u3y4arorcs CBOWCTBA CXEM IIpU pa3HbIX 3HaueHusx Cu.

3. Hekortopble cBemeHHMsT W3 Kypca «BBIYHCIMTENbHAs MareMmaTHkay. l3ydyeHue mpomecca
00pa3oBaHMs CKa4yKa YIUIOTHEHUS MPU MEPECEUeHUN XapaKTePUCTHK OJHOTO CEMEWCTBa Ha MpHMepe
HEJTMHEHHOTO ypaBHEHUs MepeHoca.

Hekotopele cBeneHns U3 Kypca «BBIYMCIUTENBHASI MATEMAaTHKA.

PaccmarpuBaroTcs MOHSATHS ~ CXOOUMOCTH, AalllpOKCUMAalUM ycToH4YuBOCTH. DopMyiupyercs
npunuun Kypanra-Opuapuxca-Jlesu. JlokaspiBaercs npuszHak Heiimana OOcyxnaercs MOHATHE
XapaKTepUCTUKA U UHBapUaHT Pumana.

N3yyenune mporecca oOpa3oBaHUS CKauyka YIUIOTHEHUS NMPH MEPECEYCHHM XapaKTEPUCTHUK OTHOIO
CEMENCTBa Ha MPUMEPE HETMHENHOIO YpaBHEHUS IEPEHOCA.

Ha npaxtuueckoM 3aHATHH C MCIOJIb30BAaHMEM HEJIMHEMHOIO YypaBHEHMs IIEpEHOCa MCCIEeLyeTcs
npouecc oOpazoBaHus "BUCSUEro" CKauka YIUIOTHEHHs NMPU HEPECEUYEHUHM XapaKTEPUCTHUK OJHOTO
CEMENCTBa.

4. HekoTopble cBefieHUsI U3 Kypca « YpaBHEHHsI MaTeMaTnyeckor Gu3ukm». MccnenoBanue MeToqoB
pelieHus HemHeHoTo AudQepeHIHaTbLHOr0 ypaBHEHHsI C TPABOM YacThIO, 3aBUCAIIECH OT NCKOMOM
(YHKLIMHU C IPUMEHEHUEM CXEM Pa3iIMuHOrO MopsiaKa annpokcuManuu (cxemsl Pynre-Kyrra).

Hexotopsle cBenenns u3 Kypca « YpaBHEHUS] MAaTEMaTHIECKOH (DU3HKI».

PaccmarpuBarorcss moctaHoBka 3amaud  Komm. VYkaspiBaioTcs NpU3HAKU AIIMNTHYECKOH,
napaboIruecKol, runepoonIeckoil cucreM ypaBHenuid. @opmynupyercs 3aaaqa ['ypea. M3yqaercs
KpaeBas 3azmada. Meton ycraHoBiieHHs. Poib IpaHWYHBIX YCIOBUH B IOCTHXKEHHHM CXOAMMOCTH.
Teopema eqMHCTBEHHOCTU U OJIHO3HAYHOCTH PEILEHUS.

Ha mnpaktuueckoM 3aHATHM TPOUCXOAWT HCCIICAOBAHHE METOAOB PELICHHS HEJIWHEHHOro
TG QPepeHIManbHOr0  ypaBHEHUsI C MPaBOd YacThlo, 3aBHUCSIIEH OT HMCKOMOW (YHKIUU C
MPUMEHEHHEM CXEM Pa3IMYHOTO MOpsiiKa annpoxkcumanuu (cxemsl Pynre-Kyrra).

5. Meton TomyHoBa mepBoro mopsjaka TOYHOCTH. VMccienoBaHHMe CBOMCTB UMCIEHHOTO PELICHMS
CUCTEMBl ypaBHEHHUH paclpocTpaHEeHuUs INIOCKUX 3BYKOBBIX BOJIH MeTozioM [onyHOBa.

Meron I'ogyHoBa nepBoro nopsiika TO4HOCTH.

3amaua Pumana u ee mpUMeHEHHE B UYMCIEHHOW cxeme. OTIMYMTEeNbHbIE OCOOCHHOCTH MOAXOIa
logynoa. 3agaya Pumana st pa3nudHbIX CUCTEM ypaBHeHUW. BbIBom mMeToma Juist ciydasi OJTHOM
CHCTEMBI ypaBHEHH Diijiepa v B 3ByKOBOM IPUOIMKHUU



Ha MPAKTUYCCKOM 3aHATHU HNPOUCXOAUT HMCCICAOBAHUEC CBOMCTB YHCJICHHOIO peuicHuss CUCTEMbIL
ypaBHeHI/Iﬁ pacupoCTpaHCHUA IJIIOCKUX 3BYKOBBIX BOJIH MECTOAOM rO,Z[YHOBa.

6. Meron Tuna ['ogyHOBa MOBBIIEHHOIO MOpsAAKa TOYHOCTU. VccienoBaHue CBOMCTB YMCICHHOTO
peleHus, MOMYYEHHOTO C BBIJCNICHHEM Ta30JnHAMHYECKUX ocoOeHHOcTel Metonom [omyHOoBa.
CormocTaBiieHHe pEIICHUH, TONYYCHHBIX C TPUMEHEHHEM CXeM TEepPBPro W BTOPOTO MOPSJIKa
anmpOKCUMAIUH.

Meron tuna l'ogyHOBa MOBBILIEHHOTO IOPsSAKa TOYHOCTH. MccienoBaHuEe CBOWMCTB YHCIEHHOIO
peIIeHus], TTOTyIeHHOTO C BBIJICIICHUEM Ta30[JMHAMIYECKUX 0coOeHHOCTeH MeTomoM [oayHORBA.

PaccmarpuBaroTcss pasnuuHble TOAXOABI K IOCTPOEHHUIO MOHOTOHHOM cxembl [omyHOBa
MOBBIIIEHHOTO Topsinka ToyHocTH. Metoasl OrpanndenHoit [lomuoit Bapuanumu. Ilpenenbhas
pekoHcTpykuusa. Merton Komrana. Metog Ban Jlupa. Ilonarue Jlumutop M cocnocTaBieHUs
Pa3IMUHBIX IOIXOJ0B K CO3JIaHUIO JIUMUTOPA. MeTobl OBBILIEHUS [TOPSKA TOUHOCTHU 110 BPEMEHH.
JpoOHeIii miar no BpeMeHH. JIOKaJIbHBIN 11ar.

Ha npakTuuyeckoM 3aHITHU NPOUCXOOUT COINOCTABICHUE PELICHWUMN, IOJIyYEHHBIX C IPUMEHEHUEM
CXeM IIepBOrO M BTOPOrO TMOpsAKA amnmnpokcumamnuu. J3ydarorcs CcBOWCTBA JTUMHUTOPOB.
Iloxa3sbiBaeTcsi, YTO OrpaHUMUYEHHE [IOJHON Bapualuy HE BEJET K MOHOTOHHOCTH.

7. PacdeTHBIE CeTKH, METOABl W anropuTMbl. MccnemoBanue CBONCTB perieHus «3amaun Pumanay,
MOJIy4€HHOTO KJIACCMYECKUM HTEPAMOHHBIM MeTonoM. ComNocTaBlieHHWE PEIIeHUN TMONYYeHHBIX B
JIMHEHON U HEMUHEIHON ITOCTaHOBKAaX.

Pacuernsie CCTKH, MCTOABI U AJITOPHUTMBIL.

PaccmarpuBaroTcs pasziuuHble MOAXOIbl K IOCTPOEHUIO PacyeTHbIX ceTOK. CTpyKTYypUpOBAaHHBIE U
HeCTpyKTypupoBaHHble ceTku. 3amuiatku KyHnca. IlpumeHenne koHQOPMHBIX MpeoOpa3zoBaHU K
MIOCTPOEHHUIO0 OpTOroHANBHBIX ceTok. CeTounslit make ICEM - mpeumMyIiecTBa 1 HEZJOCTATKH.

Ha mpakTudeckux 3aHATHIX MPOUCXOIUT HCCICAOBAaHUE CBOMCTB perneHus «3amaun Pumanay,
MOJIy9€HHOTO KJIACCMYECKUM HTEPAMOHHBIM MeTonoM. ComocTaBlieHHWE PEIIeHUN TMONYYeHHBIX B
JIMHEHHOW 1 HEJIMHEWHOH MOCTaHOBKaX. DHTpONUtHAs KOppeKIus B metone Poy.

8. Pemienue 3amau BHEIIHEW aj’poauHamuku. VccienoBaHue CBOMCTB pellleHHs 3anaun PumaHa,
MOJYYEHHOTO B MpHUOIMkeHnu Poy.

Pewienre 3a1ay BHEIIHENW a3pOAMHAMUKU.

PaccmarpuBarorcss moaxoasl K perieHuto 3afgadn oorexkanus npoduis. Cerku tuna O u C. Cxon
BUXPEBOI1 nesieHsl. VccnenyroTest MoaxXoabl K PeleHnto 3a/1aui 0 o0Tekanus Kpbuia. COnpoTHBICHNE
Ha TpaHc3Byke. Tect ONERA M-6. Kpsuto ¢ mexanmuzauueii. Tect DeSiReH TC-216. Uccaenyercs
oOTekaHHWe Kpblia B KOMIOHOBKe ¢ (rozemspkem. OcobeHroctu noctpoenus cerku. Tect DLF F-6,
Tect CRM. Il-00pa3Hbiii BUXpb M €ro pojib B CO3QAHMU MOABEMHOW cuibl. uccumnamusi BUXps
YHUCJIEHHON CXEMOM.

Ha npakTuyeckoM 3aHSITHUM TPOUCXOAUT UCCICAOBAHUE CBOMCTB pelleHusa 3agaud Pumana,
nony4yeHHoro B mnpubmmwkennu Poy. ComocTaBisiroTcs pemieHus JUisl npoduis TONy4YeHHBIC B
HEJIMHEWHOW Y JUHEHHON NOCTAHOBKAaX pelieHus 3a1a4u Pumana.

9. Pemenne 3amaun oOTekaHUs BO37yx03a0OpHWKa JBUTarelns. lccieqoBaHUue CBOWCTB pelICHUI
3a1a4 0O0pa30BaHMA CKayKa YIUIOTHEHHUS! M BOJIHBI Pa3peXEHUs Ha KIMHE B JBYMEPHOW MOCTAHOBKE.
Mertoibl 60pBOBI C «IHTPOIUHHBIMY CIIOEM

Pentenue 3amaun o0Tekanus BO3Myx03a00pHUKA JIBUTATEIIS.

Oco0eHHOCTH TMOCTaHOBKH 331a4 Ul CBEPX3BYKOBOTO M J03BYKOBOTO BO3/1yX03a00pHHUKOB. 3agada
corviacoBaHMs BO3Ayxo3a0opHUKa ¢ Apurarenem. JlpoccenbHast xapakTepuctuka. HepaBHOMepHOCTH
notoka W mynabcauuu. [lonoxuTenbHas W orpunaresnpHas uHTepdepeHuus. OTpbIB B KaHae.
MopaenupoBanue oOTcoca MOTpaHUYHOrO cinos. Hekortopble crneunuanbHble TpaHUYHBIC YCIOBUSL.
"monynpoHuiaemas” CTeHKa.

Ha mnpaktuueckoM 3aHSITHM MPOUCXOAWUT HCCIEIOBAHWE CBOWCTB pElICHWH 3amad o0pa3oBaHUs
CKayKa yIUIOTHEHUs] M BOJIHBI Pa3pe)XeHMs Ha KJIMHE B JAByMEpHOW mocTaHOBKe. PaccmarpuBatorcs
MeTOABbI OOPBOBI C «IHTPONMUIHBIMY CIIOEM.



10. Pemenre 3amau ucteueHus rasa u3 corvia. McciaenoBanue CBOWCTB pelIeHHUs, TOTYyYEHHOTO IS
ypaBHeHUs neperoca ¢ quddysuei. YciioBre yCTOMUYMBOCTHA YHCICHHON CXEMBI B JAHHOM CIIy4ae.

Pemenne 3a1a4 UCTCUYCHU Ira3a U3 COILIa.

UneansHoe comno. Maremarrndeckasi IOCTaHOBKa 3a/1auu corvia. OnpeneneHue Trd 1 3¢ ¢eKTUBHON
Taru. OJHOKOHTYpHBIE M JIByXKOHTYpHble coiuia. IlepepacimpenHas u HenopacliMpeHHasl CTpys.
[Ipobnema HayalbHOrO ydyacTKa KpymIod cTpyW. Meroisl pacuera Inyma CTpyW. MeTon BOJIH
HeyctoiunBocTH. [TogaBnenue myma. Coruia THIa - cMecUTENb-3KeKTop. MHTepdepeHus cTpyu ¢
aneMeHTaMu Iuianepa. OcoOeHHOCTH TOCTAaHOBKHM IPAaHUYHBIX YCIOBUHM B Cllydyae COILIa.

Ha npaxktuueckoM 3aHATUM TIPOBOIUTCS HUCCIIEAOBAaHUE CBOWCTB pEILEHUs, IOJIY4YEHHOIO s
ypaBHeHUs nepeHoca ¢ auddysueir. OOpaiaercs BHUMaHUE Ha YCIOBHUE YCTOHYHMBOCTH YHCICHHOM
CXEMBbI B IAHHOM ClIy4ae.

11. PemieHue 3amauM «TSHYILIETO BHHTA» TPAHCHOPTHOTO camoneta. MccienoBaHue CBOMCTB
pelieHusl ypaBHeHUsi TnepeHoca ¢ jauddysumeit U UCTOUHMKOBHIM wiieHOM. CBOWCTBA JIOKAJILHO
HESIBHOM CXEMEI

Pemenne 3a1auy «TAHYIICTO BUHTA» TPAHCIIOPTHOT'O CaMOJICTA.

[TocranoBka 3agauun Tsaxyuero BuHTa. [lonsatue taru u KIIJ. TlogBuKHBIE U HEMOABUXXHBIE CETKHU.
[lepeuntepnonsauusa. Lunuanpudeckas cucrema koopauHar. CTallMOHApHBIM M HECTAllMOHAPHBIN
monxona. llpoGmema orpeiBa Ha koHme Jsomnactd. lllym BuaTa. IlomysMmupudeckue MeETONBI.
TecToBbrit ciydaii BUHT AB-12.

Ha npakTuueckoM 3aHSTHM IPOBOAUTCSA HCCIIEOBaHME CBOWCTB PEIICHUS YpaBHEHHUs IIEpeHOca C
muQQy3nel 1 MICTOUHUKOBBIM WICHOM. HCCIEIYIOTCS CBOWCTBA JIOKAJBHO HESIBHOW CXEMBI.

12. OcHOBHBIC HAaIPaBICHUS! PA3BHTHS METOIOB BBIYMCIUTEIBLHON a’pOJAMHAMHKHM B HACTOsILEE
BpeMmsi. MccienoBaHue CBOMCTB SIBHOM M HEsSBHOM cxeM [0yHOBa Ha mpumepe 3a1ad OOTEKaHHS
npodmis NACA0012, kpeutia ONERAMG6, kommonoBkn DLRF6

OcHOBHEBIC HaIpaBJICHUA PAa3BUTUA METOAOB BBIYUCIIUTEIbHOMN A3pOJMHAMUKU B HACTOAILICC BPEMHI.

Mopnenu 6onpmnx Buxperd ( LES Cwmaropunckuii, XKepmano). Pemenne 3agauu y rpanunsl (DES,
Crpeneu, HIYP. Cnanapr). [lapannensHsie Beruucienus. Beicokue mopsiaku touHoctu (WENO,
DGQG). KpuBosnuneiinsie ceTki. MHOTOIMCIUITIMHAPHBIE 33/1a4H.

Ha npakTuueckoM 3aHATHM IPOBOAUTCS UCCIENOBAHUE CBOMCTB SIBHOM U HEABHOM cxeM [onyHOBa Ha
npumepe 3amad ob6texkanuss npoduiast NACAO0012, kpeuta ONERAMG6, xomnonosku DLRF6.
NzyuaroTcs roToBBIE penieHusd, nomyueHHsie meronamu DG u DES.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS MYJbTHUMEANAIPOCKTOPOM U DKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JIATEparypa
1. YncneHnHoe pelieHrne MHOTOMEPHBIX 3aj1a4 Ta3oBoi quHaMuku [ Texct]/mox pen. C. K. I'omyHoBa ,
-M., Hayka, 1976
2. MareMarn4ecKue BOIPOCHI YHCICHHOTO PEIICHHsI TUIIEpOOIMIeCcKUX ciucTeM ypaBHeHul | Tekcr
J/A. T'. Kymuxosckwii, H. B. Iloropenos, A. 0. Cemenos, -M., DUSMATIIUT, 2012

JomnonHutensHas auTeparypa

1. Teopus nmorpannyHoro cios [Texct] : [yue6. mocodue mis By308] / I. Lllnuxtunr ; nep. ¢ Hem. I A.
Bonsnepra ; oz pea. JI. I. Jloiinsguckoro .— 6-e u3n. — M. : Hayxka, 1974 .— 711 c.

2. AnporazonuHamuka : (Kpatkuii kype) [Tekcr] / W. I1. Tun3oypr - M.Beicmas mkona, 1966
3. l'azoBas nuaamuka [Texcr] / I. I. Uepsrii - M.Hayka,1988



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHATHAX UCIIOJB3YIOTCS MYJII:TI/IMCI[I/II\/'IHBIG TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO HpeBCHTaHHﬁ.
9. MeToauveckue YKazaHnus QJist oﬁyqalomnxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, U3ydaroluii Kypc « BeraucianurensHas a9poAHaMHKa B 3a/1a4aX 00TEKaHUsD», JOJDKEH C OHOM
CTOPOHBI, OBJAJECTh OOIIMM IOHSATHUIHBIM AaIlIaparoM, a C JPYrod CTOPOHBI, JIOJDKEH HAay4HUThCs
NPUMEHSATh TEOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare u3ydeHHs TUCHHUIUIMHBI CTYAEHT JIOJDKEH 3HATh (pyHJaMEHTaJbHBIC MOHSTHS, 3aKOHBI,
TEOpPHU KIACCUYECKOW W COBPEMEHHOW (DM3WKHM; MOPSIKUA YHCICHHBIX BEJIUYUH, XapaKTEPHBIC LIS
pa3MYHBIX pa3/ieioB (U3UKH; COBPEMEHHBIE TPOOIEeMbl (PU3UKH, MATEMATHKH;

COBPEMEHHOE TOJIOKEHHE JIeNT B MPOOIeMe HICHTU(DHKAIUN MEXaHU3MOB B TYpOYJICHTHBIX TCUCHUSIX;
Pa3HOBUIHOCTH COBPEMEHHBIX CIIOCOOOB IKCIEPHUMEHTAILHOTO MCCIIEIOBAHNS TypOYJICHTHBIX TEUCHUH
1 pU3HYEeCKHe PUHIUIIBI, HA KOTOPBIX OHU OCHOBAaHbI, COBPEMEHHBIC BEIYHCIUTEILHBIE METOIBI.
VYenenrHoe ocBoeHHE Kypca TpeOyeT HapspKEHHOW caMOCTOsTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca IpHBEICHO MUHUMAJIbHO HEOOX0AMMOE BpeMs Juisi paboThI CTyACHTa Hajl TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE U KOHCIIEKTHPOBAHNE PEKOMEHJOBAHHOM JIMUTEPATyPHI,

— mpopaboTKy ydeOHOro marepuana (1o y4eOHON M HaydHOW JHMTEparype), TMOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEJHA3HAYCHHBIX JUISI CAMOCTOSTEIIEHOTO H3yUCHHUS;

— MOJTOTOBKY K DK3aMEHY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTOi CTylneHTa OCyIIecTBIseTcss B (opme
WHMBU1YaJIbHBIX KOHCYJIBTALUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
kageapa KOMIIBIOTEPHOTO MOJIEINPOBAHUS

Kypc: 4

KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: C.M. BocHSKOB, I-p T€XH. HayK, CTapIINil HAyYHBII COTPYAHUK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (W) TEXHUYECKUE MyOJIMKAIUi U HAyYHO-TEXHHUYECKOM TOKYMEHTAlluU, B TOM
(TexHONOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C HCIHOJB30BAHUEM IMPHUKIATHOTO IPOrPAMMHOIO
(my6nuKauym, MpOeKThI) o0ecrnieyeHHs

OIIK-4 CriocoOeH ocymIecTBIATE COOp U OIIK-4.2 3HaeT OCHOBHBIC HCTOUHUKH HAYYHO-TEXHHUIECKOM
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH) u (WIM) TexXHoJOrMYeckod wuHpopManmuu B OONACTH

TEXHOJOTHYECKOH MH(POPMAITUH JIJIs pelieHusT  (TipodheCcCHOHANBHON AESITETLHOCTH
(dyHJIaMEHTANBHBIX U MPUKIATHBIX 33124

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrate wusydeHusl AUCIMIUIMHBI «BblUMciauTeNbHAS adpoIMHAMUKA B 3ajJadax OOTCKaHUS »
00yJarouics JTOIDKEH:

3HATh:
(byHIaMeHTaNbHbIC IOHATHS, 3aKOHBI, TEOPUU KIIACCHUYECKON U COBPEMEHHON (PU3UKHU;
MOPSAKY YUCIICHHBIX BEJTMYNH, XapaKTepHbIC AJIS1 pa3IMUHBIX Pa3AeioB adpOIUHAMUKH;
COBpEMEHHBIE TIPOOIEMbI a9POMHAMUKH, MEXaHUKH, MAaTEMaTHKH;
COBPEMEHHOE IOJIOKEHUE [IeNI B MpoOjeMe HACHTU(PHUKAIMK adpOANHAMHUYECKHX MEXaHHU3MOB
CO3/IaHUS MTOJbEMHOI CHIIBI M CONPOTHUBIICHUS B TypOYJICHTHBIX TEUCHUSX;
[J  pa3HOBHOHOCTH COBPEMEHHBIX CHOCOOOB 3KCIIEPUMEHTAIBHOTO MCCIENOBAHUS TYpOYJIEHTHBIX
TeUeHHUH U (PU3NUECKUE TPUHIIUIIBI, HA KOTOPBIX OHH OCHOBAHBI;
[l COBpPEMEHHBIE YHCIEHHBIE METOABI;
[J coBpeMEHHBIE A3bIKU IPOTPAMMUPOBAHMS;
[l cOBpeMEHHBIE KOMIIBIOTEPHBIE CHCTEMBI.

U
0
U
0

[J abcTparupoBaThCs OT HECYIIECTBEHHOTO IIPH MOJACIIMPOBAHUH PEaIbHBIX (PU3MUECKUX CUTYALH;

[]  TOIB30BaThCS CBOMMH 3HAHUSMM U pelleHus (yHAaMEHTalIbHBIX M MPUKIAJHBIX 3a7ad U

TEXHOJIOTMYECKUX 3a/a4;

JieJ1aTh [IPABUJIbHBIE BBIBOJIbI U3 COIIOCTABIICHUSI PE3YJILTATOB pacueTa U 3KCIIEPUMEHTa;

MIPOU3BOJUTH YNCIEHHBIE OLIEHKU 110 TOPSAKY BETUYHMHBI;

Jie7IaTh Ka4e€CTBEHHBIE BHIBOABI ITPU IIEPEXO/IE K MPEAETbHBIM YCIOBHSIM B H3y4aeMbIX IpodiIeMax;

BUJETh B TEXHUUECKHX 33/1a4ax (pu3nueckoe copeprkaHue;

OCBaMBaTh HOBbIE MIPEAMETHbIE 00JIACTH, TECOPETUUECKUE MTOAXO/IbI M YHCICHHBIC METO/IBI;

BBIBOAMTH OCHOBHBIE YpaBHeHUs1 HaBbe-CTokca n MOHUMATh UX (PU3NUECKHUI CMBICIT,

HOJIb30BAThCS aIlllapaToM aHaJuTH4eckux (yHkuumii, meronom lomyHoBa m Mmertomom Poy B

pelaeMbIxX 3a1a4ax;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIaJeTh:

Oooooooo

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaIHH;

[/ HaBBIKAMH CaMOCTOSTEIBHOW paboTHI B 1abopatopuu u MHTEpHETE;

[l KynbTypoO# HOCTAaHOBKU M MOJEIMPOBAHUS 33/1a4 MATEMaTH4ECKOH (DH3HKH;

[]  HaBBIKAMH TPaMOTHOH OOpabOTKM pe3yJIbTaTOB pacueTa M COMOCTABICHUS C TEOPETHUSCKUMH
JaHHBIMHU;

[] MpaKTUKOH UCCIETOBAaHHS U PEIICHUS TEOPETUICCKUX U TMPHUKIIAIHBIX 33]1a4;

[l HaBBIKAMH TEOPETUUECCKOTO aHAJIM3a PEaIbHBIX 33124 a9POANHAMUKH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



1. ANroput™M BEKTOPHO-MAaTpUYHOW NpPOroHkH. Teopema 00 YCTOHYMBOCTH BEKTOPHO-MATPHYHON
MIPOTOHKH.

2. Metop I'aycca ¢ BEIOOpOM BEAYIIETO IEMEHTA.

3. Metoa mpocCTOM WTEpalMH JUIsl pElIeHMs] JIMHEHHBIX ypaBHEHHH. MeTon ImpocToil uTepanuuu C
OIITHMAJIbHBIM BBIOOpOM [ .

4. Metop nmepeMeHHBIX HapaBiIeHUH IS pelIeHHs] TMHEHHBIX YpaBHEHUH.

5. TpeyronbHble METOABI 1Sl PELICHHUS] JINHEUHBIX YPaBHEHUH.

6. UtepanioHHble METOb! BAPUALIMOHHOIO TUIIA. MeTO MUHUMAJIbHBIX HEBS30K.

7. MeTonbl OCTPOSHHS PAaCUETHBIX CETOK. ANredpanveckrue METOIbl MOCTPOCHUSI PACUETHBIX CETOK.

Mertonpl NOCTPOEHMsI PACUETHBIX CETOK, OCHOBAaHHBIE HAa PEUICHUU JIUIMITUYECKUX YpPaBHEHMH.
MeTobpl TOCTPOCHHUS PACUETHBIX CETOK, OCHOBAaHHBIE HA PELICHUH THIIEPOOIMYECKUX YPAaBHEHUH.

8. AjanTHBHBIE pacUETHBIE CETKU. ATalITUBHBIE PACUETHBIE CETKH BAPUALMOHHOIO THIIA.

9. AHanM3 YCTOWYMBOCTH SIBHBIX M HESIBHBIX CXeM Juis ypaBHeHuH mnorpanuunoro cios (IIC)
IIpangrs.

10.  OmeHka  TOTPENIHOCTH  aNNpPOKCHMAIlMM  CXeMbl C  BecaMd Ui ypaBHEHHS
TEIUIONPOBOAHOCTH.CXeMa  TOBBILIEHHOIO  MOpPAAKAa  allpOKCHUMAalUWd Ui ypaBHEHHSA
TeIIonpoBoAHOCTH. HeoOXoauMble U JOCTaTOYHbIE YCIOBUS YCTOHYMBOCTH IO Ha4aJbHBIM JaHHBIM
CXEMBI ¢ BECaMH ISl YpaBHEHUS TEIUIOIPOBOJHOCTH.

11. brounstit meton Kennepa st pemenus ypasuenuit [1C [panaris.Meron Kpanka-Hukoncona amns
pewenus ypasHenuii [1C Ilpanarina.Meron noBbliieHHOTO Mopsiaka TouHoctd [leTyxoBa amns pemeHus
ypasHenwuii [1C Ipanaris.

12. Cxema Jlakca-Bengpodda mnst pemenus ypaBHeHuil OJitnepa./lByXIIaroBblii BapHaHT CXEMBbI
Jlakca-Bengpodda wu cxema Mak-kopmaka.HeoOxoqumoe — ycinoBue  yCTOHYMBOCTH — CXEMBI
Jlakca-Benmgpodda.

13. TloHsiTHE MOHOTOHHOCTH U TeOpeMbl [ 01yHOBa O TOCTPOCHUH MOHOTOHHBIX PA3HOCTHBIX CXEM.

14. MoHOTOHHAs1 cXeMa MEPBOT0 U BTOPOTO MOPSAKA TOYHOCTH JUIsl ypaBHEHH IEpeHOCa.

15. CBOWCTBO MOHOTOHHOCTH Pa3HOCTHBIX CXEM. YCJIOBHE HEBO3PACTaHUS TIOJHOM BapHaluy.

16. Jluneapu3oBaHHBIM BapHaHT MOHOTOHHOH CXEMBI NEPBOTO M BTOPOTO MOPSAKA TOYHOCTH JUIS
ypaBHeHH Ditnepa.

17. HenuHelHbIN BapuaHT MOHOTOHHOM cxembl [0yHOBa MEpBOT0 M BTOPOTO MOPSIAKA TOYHOCTH IS
ypaBHeHUi Ditnepa.

18. Meton Post myist mpubmkeHHOTO perienus 3a1aun Prumana.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. ¥paBuenus HaBre-Crokca B AMBEPTeHTHOH (hOpMe, OMHUCHIBAIOIINE TEUYCHHS BSI3KOTO COBEPILIEHHOTO
raza. [locTaHoBKa 3a/lauu BHEIIHETO OOTEKaHWsl TeNl BS3KUM razoMm. YpaBHeHusi HaBwne-Ctokca B
JIUBEPreHTHON (opMe B KPUBOJIMHEHHOW CCTEME KOOPAUHAT.

2. IlocraHoBKa 3ajia4y BHEITHETO OOTEKAHUS TeJl B paMKaxX yYpaBHEHWH Diinepa. XapakTepUCTHUYECKHE
cBoiicTBa ypaBHeHHi Oinepa n Hasbe-Crokca. IlocTaHOBKa TpaHMYHBIX YCJIOBHH IJIsl ypaBHEHHM
Diinepa.

3. [ocranoBka 3amauu it ypaBHEeHUI norpannyHoro ciod [Ipanaris. XapakrepucTHuecKue CBOMCTBa
YpaBHEHUN.

4. TlonsTHe x)ecTKoi cuctemsl nu(hepeHInaNbHbIX YPaBHEHUH.

5. MogenupoBanue TypOyJIEHTHBIX TEUCHHH.

6. MoznennpoBaHue XMMHUYECKH HEPABHOBECHBIX ITPOLIECCOB B BHIYMCINUTENBHON a3pOINHAMUKE.

7. IlocTaHOBKA 3a7ja4 B MEXaHUKE TBEPJOTO YIPYTOro Tena.

8. OCHOBHBIE TIOHATHSI TEOPUH PA3HOCTHBIX CXEM JIs OOBIKHOBEHHBIX AU PepeHIINATbHBIX YPaBHEHUH
(anmpoxcumanus, CXOIUMOCTh, YCTOWYUBOCTH).

9. Metonsl Pynre-Kyrra mnst pemenuns 3amaun Komm 1 oOBIKHOBEHHBIX An(epeHInanbHbIX
ypaBHeHHIl.  MHoromaroBele  MeTOIbl  pemieHust 3agauyd  Komwm g1 OOBIKHOBEHHBIX
TuQQepeHIanbHbIX  YpaBHEHUH. YCIOBHO YCTOWYMBBIE W aOCOIIOTHO YCTOWYMBBIE Pa3HOCTHEIC
METOJbI. SIBHBIEC U HESIBHBIE PA3HOCTHBIE CXEMBI.

10. OcHoOBHBIE TOHSTHS TEOPUM PA3HOCTHBIX CXEM JUISI KpaeBBIX 3a4a4 OOBIKHOBEHHBIX
T epeHIanbHBIX YpaBHEHUH (almpoKCUMAIHsl, CXOAUMOCTbh, yCTOWYUBOCTE). TeopeMa Jlakca.



11. KoHeuHO-pa3HOCTHBIE METO/bI PELICHUS KPAeBbIX 3a1ad A OOBIKHOBEHHBIX AU (HepeHINaIbHBIX
YpaBHEHUI.

12. VHTerpo-uHTEpHOALMOHHBIE METOJ pPELICHHs KpaeBbIX 3agady Jiasl  OOBIKHOBEHHBIX
T QepeHIanbHbIX YpaBHEHUH.

13. MeTonb! TMIIa KOHEYHBIX dlieMeHTOB. Meton byonoBa-I"anepkuna.

14. CgoiicTBa pa3HOCTHBIX CXeM Ui MofelbHOro ypaBHeHus: [Juxx+[lux=0. 23. CeroyHoe umcic
Pefinonbca. CBOWCTBO MOHOTOHHOCTH Pa3HOCTHBIX CXEM.

15. Cxema Kemmepa mansi pemieHus KpaeBbIX 3agad Uil OOBIKHOBEHHBIX An(depeHnnambHbIX
ypaBHeHuil. O comtacoBanHOCTH Ju(depeHInaIbHbIX YPaBHEHUN 1 TPAHUYHBIX YCIOBHH.

16. Meton Puyapscona [u1d MOBBIIIEHUS TOPSAIKA TOYHOCTH.

17. Meron mnpocTod WUTEpaldy A pelIeHUs HETWHEHHBIX CEeTOYHbIX ypaBHEeHUH. CKOpOCTh
CXOAMMOCTH METO/A.

18. Meton HpioTOHa 11 pelIeHUs] HETMHEWHBIX CETOYHBIX ypaBHEHHH. CKOpOCTbH CXOAMMOCTH
Metona. MoaudunmpoBanubsiit Mmetos Hetorona. Meton Hetotona-Padcona.

19 PazHocTHas 3a1a4a Ha cOOCTBEHHbIE 3HAaYeHUs uxx+u=0.

20. ITonsiTrie 00yCIOBIEHHOCTH CUCTEM JIMHEHHBIX anreOpandecKkux ypaBHEHUH.

buner 1
1. [TocTpoeHrEe MOHOTOHHBIX PA3HOCTHBIX CXEM JJISI MHOTOMEPHBIX 3a/1a4 Ta30BOM JTUHAMUKH.
2. Merogpl penienust ypaBHenuii HaBbe-CToKca ¢ IPUMEHEHHEM MOHOTOHHBIX PA3HOCTHBIX CXEM.

buner 2
1. MeToj1 KOHEYHOTO dJIeMEeHTa [T PEeIIeHNs ypaBHEHU MEXaHUKH TBEPIOTO YIPYTO Tema.
2. MeToJ; KOHEYHOTO JIeMEHTA JUIsl pEellieHHs] YpaBHEHUI MEXaHUKH JKUJIKOCTH U Ta3a.

Kpurepun onennBanus
Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO 8§ Oamios - BBICTAaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0ajioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS HAa MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIEeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBIi,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yaoOBIETBOpUTENbHO 3 Oajia - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBIi,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (POpMyIHpOBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSIET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | 0ayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

Bo Bpems mpoBeaeHusi sx3ameHa oOydaromMecs MOTYT IOJb30BaThCsl MPOTPaMMOM IHUCLUILIUHBI, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIIBHON TEXHUKOM.

DK3aMeH NPOBOIUTCA IIyTeM OpPTaHU3aLUH CHENHAIBHOTO OPOCca, IPOBOAMMOTO B YCTHOH opMme.



