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JlupexTop oTaeneHus (K.T.H.,Jo1eHT [ pubunmaenko M.B.

CocraButenb: K.p-M.H., mpodeccop Amocosa E.B.
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O06opoTHas cropoHa TUTYJIbHOrO Jucta PIJI

I. PaGouas mporpaMma nepecMoTpeHa Ha 3acelaHUM OTHeIeHUS:

[IpoTokoi oT « » 20 1. Ne

JlupexTop oTneneHus

(moamucse) (1.0. dammnus)

Il. Padouasi mporpaMma nmepecMoTpeHa HA 3acCeJaHHH OT/eJIeHHs:

IIpoTokomn oT « » 20 1. Ne

HupexTop oTaeneHus

(moamucp) (1.0. damumms)

I11. PaGouass nporpaMma nepecMoTpeHa Ha 3aceJaHUM OT/eJIeHHUS:

[IpoTokoi oT « » 20 1. Ne

JupexTop oTaencHus

(moamuce) (1.0. ®amumnms)

V. PaGouass mporpaMMa mepecMOTpeHa Ha 3aceaHUH OTHAeNeHNS:

IIpoTokomn oT « » 20 1. Ne

Jupexrop oTaeneHus

(moamuce) (1.0. ®amumnms)



Ieau u 3a1a4u 0CBOEHUS TUCITUNJIMHBI

YyeOnast mucnuiimHa «BapuannoHHBIE TPUHIUIIBI MEXAHWKH CIIONIHBIX
cpell» IpelHa3HaueHa JIJIsl CTYJIEHTOB MEPBOT0 Kypca MaructTpaTtypsl. JucuurminHa
BXOJAUT B BapUATUBHYIO 4YacTh Ojoka «J{MCIUIIIMHBI (MOIYJIHN)», SIBISETCA
mucuurunHoi Beioopa (b1.B./1B.04.01). 3HaHus, yMEHUS U HAaBBIKHU, TIOJYYCHHBIC
B pe3yJibTaTe €€ U3Yy4eHHs, CIIOCOOCTBYIOT (hOPMUPOBAHHIO (HYHIAMEHTAIBHOTO
WHXEHEPHOIO0 3HAHMS, ONPEIECISIONIEro Oa3uCHBIE COCTABJISIONIME HAYYHOTO
MHUPOBO33PEHUSI.

OOmrast TPyAOEMKOCTh OCBOEHHUS JUCITUIUIMHBI COCTaBIsAeT 63 dYacos.
Y4yeOHBIM TUIAHOM MNPEAYCMOTpEHbl MpakThuueckue 3aHsATus (18 yacos),
npakTuyeckue 3ausATus (18 yacoB), caMocTosiTeNbHast paboTa cTyjeHTa (27 yaca, B
TOM 4ucJje 27 4yacoB Ha MOJArOTOBKY K 3K3ameHy). Juciumuimaa peanusyercs Ha 1
Kypce B 1-m cemectpe. @opma KOHTPOJISL — SIK3aMEH.

Hemn:

- W3yYCHHWE BapHAIIMOHHBIX TPHUHIIMIIOB MEXaHUKUA JKUIKOCTH W Tasa,
MEXaHUKH Je(hOPMUPOBAHHOTO TBEPJIOTO;

- OBJIaJICHME OCHOBHBIMM HaBbIKAMH BBIBOJIa BapHUAIMOHHBIM IyTEM
ypaBHEHUHN JABWKCHHUS M KPaeBbIX YCIOBUW Ha 0a3e pa3jMYHBIX IO CTEIEHU
TOYHOCTH MAaTEMATUYECKUX MOJEJEN CIUIOLIHBIX CPEN;

- (¢opmupoBaHue  MpodheCCUOHATBHO-CATCIIBHOCTHOM  KOMITOHEHTHI
CUCTEMBbI 3HAHMM KIACCUYECKOM MEXaHWKH, OOpasyromen saApo MNpeaMETHOTO
COJIEp KaHMs BCEX TUCLMIUIMH MEXaHUYECKOTO IUKJIA.

3anayu:

1. TeopeTnyeckoe OCBOCHHE CTYACHTAMU COBPEMEHHBIX KOHIIENIUNA H
MOJIeJIel TEOpUM UHTETPAJIbHBIX YPaBHEHUN U BapUAIMOHHOTO UCUUCIICHUS.

2. [Ipnobperenre TPaKTUYECKUX HABBIKOB MPUMEHEHHMsI arapata TEOpUHU
WHTETPAbHBIX YPaBHEHUN W BApUAIMOHHOTO HWCYMCICHUS JUIS pEelieHUs 3aad

MaTEMaTHuKH, (1)1/131/IKI/I, €CTCCTBO3HAHMI.



3. HOJ'Iy‘-II/ITB HAaBBIKM TIPE3CHTALIMM 3aKOHYCHHOI'O HPCACTABICHUA O
IPHUHATBIX PCHICHUAX W TIIOJYUYCHHBIX pPE3yJibTaTaX B BHJAC OT4YCTa C Cro

nyoJMKanuen (myOaundHOM 3aiuTom).

Jns  ycnemHoro u3y4eHWs JUCHMIUIMHBI «BapuanuoHHbIE MPUHIUIBI
MEXaHUKU CIUIONIHBIX Cpea» y OO0y4aromuxcs AOJKHBI OBITh CHOPMUPOBAHBI
CJIeAYIONINE TPEABAPUTEILHBIE KOMIIETCHIUN:

® yMETh T0JIb30BATHCSI KOMITBIOTEPOM;

®IMETh 3HAHMUS T10 CJIEAYIOIIEMY KypCy MaTEMATHUKU: JIMHEHHAA U BEKTOpPHAs
anredpa, aHAIUTHYECKasi TE€OMETPUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MpPEAET U
HEMPephIBHOCTh (YHKIUHU, AU EepeHIInaIbHOE UCUUCICHHE (DYHKIIUM OJHOW U
HECKOJIbKUX TIEPEMEHHBIX, HEOIPEJEICHHbBIE U OIPENEICHHbIE HWHTETPabl,

KpPUBOJMHENHBIE U KpAaTHBIE UHTETpaibl, AU depeHInaIbHble YPABHEHUS.

B PE3YIIbTATC HU3YUCHUA I[aHHOI?I JUCHUILUIMHBI Y CTYACHTOB (bOpMI/Ipy}OTCH

cleayrome mpodecCruoHanbHbIe KOMIETEHIIUU (3JIEMEHTh KOMIIETEHITUN ).

Kon u popmynuposka Jranbl GOpMHPOBAHHMA KOMIIETCHIIMH
KOMIIETEHIIUH

TIK-5 cnocoOHOCTBIO Knaccudeckrue mMaTreMaTHUeCKHE MOJIEIH MEXaHHKH,

CaMOCTOSITEILHO UX CBOWCTBA, a TAaKXe€ OKCIEPUMEHTAIbHBIE U

BBIITIOJIHATE HAYYHBIE TCOPCTUICCKHUEC METOJbI TIOCTPOCHUSA MATEMATHYCCKUX

UCCIIEIOBAHMS B Monenei.

o0JIacTu HpI/IKJIa,[[Hoﬁ 3Haer OcCHOBHEBIE MOHATUA, UACU WU MCTOAHUKU IPOBCIACHUA

MEXaHUKH JIIS MaTEeMaTUYeCKOr0 MOJAEIUPOBAHUSA IIPUMEHUTENBHO K

pa3iInyHbIX ()Tpacﬂef/'l 3aJadyaM MEXaHUKHU CIIJIOIITHOM CpCabl.

IPOMBIIIEHHOCTH, OCHOBHBIE BAapUALMOHHBIE MNPUHLMIBI MEXAHUKU

TOILJIUBHO- CIIOIIHBIX CPECA.

SHEPTETHYECKOro @opManu30oBaTh IOCTABICHHYIO 3a7ady, NPUMEHUTh

KOMIUICKCA, KJIACCUUYECKHUE MaTeMaTH4ECKHUE MOJICIHU K

TpaHCIopTa U MOCTaBJICHHOM 3a7a4e, 000CHOBATh KOPPEKTHOCTh

CTPOUTCIILCTBA, PCIIATh MaTeMaTUYECKOM MOJIEIH.

CJIOKHBIC HAYTHO- IIpuMeHATh OCHOBHBIE METOJBI MaT€MaTHYECKOTO M

TCXHUYICCKUC 3a/1a4H, YUCIICHHOT'O MOJCIIMPOBaHUS A peieHus

YmMmeer

KOTOPBIC TSl CBOCTO TEOPETHUYECKUX U MPUKIIAHBIX 3a/1a4 B MEXaHUKE

M3Y4CHHs TPEOYIOT CILJIOLIHOM CPEBL.

pa3paboTKu 1 CamMOCTOSTETPHO OCYIIECTBIIATh TOCTPOCHUE U aHAJIN3

IPUMCHCHHA MaTeMaTU4YeCKUX MOJEIEH B TEOPUH YIPYIOCTH,

MaTeMaTHICCKUX U pemaTh CTaTUYECKUE U TUHAMUYECKUE 3aa4U

KOMIIBIOTCPHBIX TEOPHH IUIACTUH U 000JI0YEK.




MoJieiel, TPUMEHEHUS HaBpikamu QopmManuzanuu IMOCTaBIECHHON 3a1auu,

MPOTrPaMMHBIX CUCTEM AKCIIEPUMEHTAIbHBIMU U TEOPETHUYECKUMHU METOJaMU
MYJIbTUIUCIUILIMHAPHO MOCTPOCHUS MaTEMaTHUYECKUX MOJIENIEH.

ro ananuza (CAE- OCHOBHBIMH ~ METOJAAaMH  MaTE€MaTUYeCKOro |
CUCTEM MHPOBOIO Brnaneer YHCJIEHHOTO MOJETUPOBAHUS, MPUMEHSIOIUXCS IS
YPOBHS) MOJICJIUPOBAHUS B MEXAHUKE CIUIOITHOW CPEbl.

OCHOBHBIMM METOJAMHU CTAaLlMOHAPHOW JUHAMHUKU
neOpMHUpPYEMBIX Tell, HEIMHEHHON Teopuu yIpyrux

000J10Y€K.

[1K-7 roroBHOCTBIO | 3HaeT 0 BapUaIMOHHBIX IPUHIIMIIAX MEXAHUKHU U (PU3UKH
OBJIa/ICBATh HOBBIMHU HOJNyYuTh OOIee pemeHrue KpaeBbIX 3amad I
COBPEMCHHBIMH Ymeer nuddepeHaIbHbIX ypaBHEHUI Pa3ITUYHBIMH
METOAaMHU U METOIAMH
CpencTBaMu
MIPOBEACHUS
IKCTIEPUMEHTAIBHBIX
UCCIIEIOBAHUH 10
JTMHAMHKE U
TpotiHOCTH, METOA0JIOTUEN NMPUMEHEHHSI METOJI0B BApUALIMOHHOTO
yCTOMYIHBOCTH, UCUUCIICHUS W MaTeMaTudeckod  pus3uku K
nanexHOCTH, Tpenwio n | Braxeer MOCTAHOBKE, PEIICHHIO M MCCIICOBAHUIO PAa3JIMYHBIX
H3HOCY MaIlliH U 3a]1a4, UMEIOLIUX €CTECTBEHHOHAYUHOE CO/IepKaHUE
puOOpOB;
o0pabaThIBaTh,

aHATM3UPOBATH U
000011aTh pe3yNIbTaThl
IKCIIEPUMECHTOB

|. CTPYKTYPA U COIEP KAHUE TEOPETUYECKOM YACTHU KYPCA
JIEKIIMOHHBIE 3AHATHS (18 uacos)

Pazgea 1. OcHOBHbIC NMOHATHS TEOPMH BAPHALMOHHOIO HCYHUCICHUS.
Heo6xoaumple yciaoBuss Munumyma (6 gac.)

Tema 1. IlepBbie 3a7aun BApMALMOHHOI0 MCYMCJIeHHS (2 Yac.)

Beenenue. MHcropuueckas crpaska. Ilepeble 3amaun  BapualMOHHOTO
VICYUCIICHHUS:

3amada bepHysu, 3aj1a4ya 0 KpUBOM HAMOBICTPENIIIETO CITYCKa.

Tema 2. Hauajia BapuanuoHHoro ucunciaeHus (4 gyac.)

Havana BapuannoHHoro ucuuciieHus (QyHKUMS ¥ QYHKIUOHAN, TPUMEPHI

¢bynkuunonanon). Jlemma Jlarpamxka, nemma JlroOya-Paitmona, mpeoOpa3oBaHue



nepBoil Bapuanuu mno Jlarpamky u mo meromy JlroOya-Paiimona. IloctanoBka
MpoCTeiIell BapuallMOHHOW 3ajadyu. YpaBHeHue Ounepa-Jlarpanxka. Paznuunbie
BAPUAHTHI ypaBHEHU Jilsiepa-Jlarpanxka.

Pa3nen 2. /loctaTouHble ycjaoBusi dkcTpemyma (6 yac.)

Tema 1. IlepBoe HeoOXoauMoe yciaoBue (2 yac.)

3amedaHue 0 JOCTaTOUYHBIX yciaoBusX. [lepBoe HeoOxonuMoe yclioBuUe.

Tema 2. CemeiicTBO 3KcTpeMaJieii (4 yac.)

Teopema BritoueHusi. Kanonndeckre ypaBHeHUs. IHBapMaHTHBIA MHTErpall
['mnsOepra. Teopema 00 orubaroiieid U HEOOXOAMMOE YCJIOBUE 3KCTpPEMyMa.
Bropas Bapuamusi MHTErpajibHOro (QPyHKIMOHANA. AHAIWTUYECKHH BapUaHT
ycioBust SAAko6u. HeoOxomumelie ycioBusi Beliepmtpacca u Jlexxannapa. Ilonstue
nonst  dkcrpemanen. Jlocrarounele ycmoBus — BeliepmTpacca. YpaBHeHHE
[MamunbroHa—SAK00M.

Paznen 3. Ilpuno:kenus (6 yac.)

Tema 1. Jlunamuka yactun (4 gac.)

[loTenmnumanbHass U KuHeTHueckas dHeprus. (OO0OIEHHbIE KOOPAMHATHI
[lorenumanbHas osHeprud. Kunernueckas osHeprus. Caszu. OO00OUIEHHBIE
koopauHatel. O0oOmeHHbie ckopoctu. Jlarpanmxuan. [lpunnun [MamunbTOHA.
VYpasHenus nuxeHus Jlarpawxka. [lpunoun ['amunbToHa. YpaBHEHUS IBUKECHUN
Jlarpamxa. IlepBbiit  unTerpan. (OOOOIIEHHBIE MOMEHTHI. [ 'aMUJIBTOHOBBI
ypaBHeHus1 ABxkeHus. Kanonnueckue ypaBHeHus. CkooOka [lyaccona. @yHkuus
nosis. YpaBHenue ["amuinbrona—Ako0u. Kanonnueckue npeoOpazoBaHus.

Tema 2. [Ipo6jeMa MUHMMYMa KBAAPATHYHOI0 (PYHKIHOHAJA (2 yac.)

BapuarnuonHuslii MeTol B 3ajaue Ha COOCTBEHHBIC 3HAUYCHHUS. MUHHMaKCHOE
CBOMCTBO COOCTBeHHBbIX uuced. CylllecTBOBaHHME MHUHMMYyMa KBaJIpaTUYHOTO

dbynknunonana. O6o6mennas nemma [{ro0ya—Peitmona.



1. CTPYKTYPA M COJEP)KAHUE ITPAKTHYECKOH YACTH
KYPCA (18 uacoB)

3ansaTue 1,2. Hauana BapuannoHHoro ucumncienns (4 yac.)

1. IlocraHoBKa mpocTeilield BapHALlMOHHON 3a1adu. YpaBHeHUE Oiiepa-
Jlarpanxa.

2. Paznuunble BapuaHThl ypaBHeHUM Diinepa-Jlarpanxa.

3ansaTus 3, 4, 5, 6. BappanmonHnble NpUHIMIBLI MeXaHUKH (8 Jac.)

1. OcHOBHBIE JTUHAMUYECKHE CTPYKTYpbl MEXaHUYECKOM  CHUCTEMBbI
MaTepUaJIbHBIX TOUECK.

2. CocraBnenue nuddepeHnaNIbHbBIX U HHTETPATBHBIX BapHAIIMOHHBIX
MPUHLUIIOB MEXAHUKH.

3. BpIBOa ypaBHEHHI ABMKCHHUS TOJOHOMHBIX MEXAHHMYECKHUX CHCTEM U3
BAPUALIMOHHBIX MMPUHILIMIIOB MEXAHUKHU.

3ansaTue 7, 8. BappannoHHble NPUHIMIILI MEXaHUKH CILIOMIHBIX cpex (4
qac.)

1. O6mume TeopeMbl MEXaHUKH CIUIONIHBIX cperl. Teopema Knalineposa.

3aKOH B3aUMHOCTH beTTu.
2. MunumyM pabotbl gedopmariii  TpH  3aJaHHBIX HAa TPaHUIE
NEePEMEILCHUSIX PU OTCYTCTBUM MACCOBBIX CHIL.

3. BapuarnmonHnble ypaBHEHHs paBHOBECHSI YIIPYTOM CPEIbI.

4. VIaTerpanbHblil BApUallMOHHBIN npuHIuUI ['aMuibTOHA.

3ansatue 9. PemenHue 3a7ay MeXaHMKH HAa OCHOBE BapHAIHOHHBIX
ypaBHeHwuii (2 yac.)

1. TlpuGnwkeHHBIE METONBI pEIICHUS YpPaBHCHHM, OCHOBAaHHBIX Ha
BapUAIIMOHHBIX YPABHEHUSIX MEXAHUKH CIUIOUIHBIX CPE/I.

2. Meton INanepkuna. CTpyKTypa anmpoKCUMUPYIOIIEH (yHKITUU.

3. Meroa Putma.

CamocrosiTesibHast padora (54 yaca)

Ilnan-rpaduk BbINOJHEHHUS CAMOCTOSATEIbHOI PadOThI 0 TUCUUILIHHE



Ne Hara/cpoxkn Bua camocrositeibHOM IIpumepHbIe dopma
n/n BBINOJTHEHH S padoThI HOPMBbI BpEeMEeHH | KOHTPOJs
HA BbINOJIHEHHE
1 3-4 menens 1 [ToaroroBka K ycTHOMY 5 yac. YVO-1
cemecTpa OIIpOCy MO pa3ieiy
«BapuanoHHbIC TPUHIIUATIBI
MEXaHUKH CILIONTHBIX CPEI»
2 5-6 nenmens 1 Pemenue 3anau o paszueny 10 gac. I1P-12
cemecTpa «BapuanroHHble TPUHIIATIBI
MEXAHHUKH CILIONIHBIX CPE»
3 9-10 genens 1 [ToaroToBka K ycTHOMY 5 y4ac. YO-1
cemectpa OTIPOCY MO pa3enny
«JlocTaTo4HbIC YCIOBHS
IKCTPEMYMaY
4 11-12 wenens 1 Pemenue 3anay no pazueny 10 ygac. I1P-12
cemectpa «BapuanmoHHbIe TPUHITUTIBI
MEXaHUKH CILIONTHBIX CPEI»
5 13-14 menens 1 [ToaroroBka K ycTHOMY 5 yac. VO-1
cemecTpa OIIpOCy MO0 pa3aeiy
«I[IpunoxxeHus»
6 15-16 mwenens 1 Pemenue 3anay no paszueny 10 ygac. I1P-12
ceMecTpa «Pemenune 3a1a4 MEXaHUKU HA
OCHOBE BapHaIlMOHHBIX
YPaBHEHUI
7 17-18 negens 1 [ToaroroBka Kk 3K3aMeHy 3a 27 qacoB 3K3aMEH
cemecTpa NIEPBBII ceMecTp
HTtoro 72 4ac.

1. YYUEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

XapakTepucTHKA 3aJaHUM ISl CAMOCTOSATEILHON PadoThl 00y4aK0IIMXCH U
METOAHYECKHE PEKOMEHIAIUM 110 UX BHINOJIHEHUIO

YcTHBIE OIIPOCHI
VYcTHBIE OMPOCHI MPOBOJATCS MPEMoJiaBaTeieM IO 3aBEPIICHUI0 U3Yy4YCHUS
KaXaoro paszena. [isi mOArOTOBKM HMCHOJBb3YETCS OCHOBHAS U JIOMOJHUTEIbHAS
auTepaTypa 1o AUCHUILIMHE «BapualdOHHbIE MPUHIIMIBI MEXAHUKU CIUIOUIHBIX
cpen». Bonpockl, BO3HUKaIOIIKME B MPOLIECCE MOATOTOBKU, CTYIEHT MOXKET 3a/1aTh

IpCIogaBaTcCJIro 100 Ha 3aHATHUAX, 100 Ha KOHCYJIbTalluAX

PacuérHo-rpadpuyeckue padoThl




Pacuerno-rpagpuueckue padorbl (PI'P) sBmsttorcss ocHoBHOU  (opmoit
koHTpossi CPC.

IlIpenooasamens 0aem Kaxcoomy cmyoeHmy UHOUBUOYAIbHbIE 3A0AHUA U3
0anHo20 yuedoH020 nocoousna. PI'P onenuBaercs B ¢gopme 3adeta (OICHUBACTCS
OLICHKOW «3auTeHO» WM «HE 3auTeHo»). He 3autennoe PI'P Bo3Bpamiaetcs
CTYJIEHTY JUIsl BBIIOJTHEHUS] pa0OThl HAJl OIIMOKAMHU, TIOCIIE YETO OHO MOXKET OBITh
CHAHO U TPOBEpPKM NOBTOPHO. PI'P cumTaercss BBINOJHEHHBIM, €CIM OHO
MOJYYUJIO UTOTOBYKO OLIEHKY «3auTeHOo». CollepKaHWe M CPOKH BBIOJIHEHUS
MEpONPUATUNA TEKYIIEr0 KOHTPOJS OCBOCHUS JAUCUUIUIMHBI ONPEICICHBI B IJIaH-
rpaduke Hacrosiuieit PIT/I.

Ha »Toi1 ocHOBE CTYACHTHI BBIIIOJHAIOT B MCPBOM CEMCCTPC TpU PACUCTHO-

rpaguueckux paboThl MO MPEAMETHOMY MaTepualy BapHALMOHHBIE TPUHIIUIIBI
MEXaHUKH CIUIOLIHBIX Cpe 10 TEMaM:

— BapuanuroHHbIe NIPUHIMUIIBI MEXAHUKH CIUIOLIHBIX CPEX;

— BapuanmonHple NPpUHIUITEI MEXAHUKH CIUIOLIHBIX CPEN;

— Pemrenue 3a1a4 MEXaHUKU HA OCHOBE BAPUALIMOHHBIX YPaBHEHUM.

Pemenne TMOBBIX BapuaHTOB Kaxkaoro PI'P mpuBeneHsl Huxe.

BapuanuoHHble IPUHIUITBI MEXAHUKH CIUIOLIHBIX CPEN.
Ipumep 1. «Knaccnueckas 3a1a4ya BApHALMOHHOT0 UCYUCJICHUSD)

3aoanue 1. Haiitu skcTpemMans QyHKIIMOHATA.
t 2
=12 +y+ec . yo=1. yo=2
0

Pewenue. 3necy F(Y') = (y’)2 + Y +1; npomssommsie F'(Y') =2y +1,
F"(y") =2. Ypasuenue Diinepa umeer pum: 2-Y" =0, orkyma Y =C;X+Cy.
3nauenns C; u Co HAWAEM M3 yCIOBHS TPOXOXKAECHHUS IKCTPEMATH YEPE3 TOUKH
M(0;1) u N(3,2): ¢, =1; ¢; +Cy =2; 10 ectb C; =Cy =1. Takum obGpaszom,

3KCTpeMaibio sBnsercs npamas Y = X +1,



Oynxuus F 3asucur Tomsko ot X u Y, 1. e. F=F(X,Y'), 1. k. B 5TOM

oF ) d oF
ciayyae —— = 0, o ypaBHEHHE Jiliepa UMEeT BU]L d_ 8y' =0, OTKyJa cpasy
X
oF(x,Yy") ,
Haxomum — ——— = (. Belpaxkag u3 3TOro ypaBHEHHs Y W HHTETPUPYH,

oy

MOJIyYHM OOIIIee pellieHue ypaBHeHUs Duepa.

3aoanue 2. Haiitu pynxumn Y1 (X) u Yo(X) € Cl([Xl, Xz]), Ha KOTOPBIX

MOYKET JOCTHIaThCs OJKCTPEMyM (yHKIHOHana J (y]_, y2) IIPU  YKa3aHHBIX

I'PaHUYHBIX YCJIIOBUAX.

39) = Tl + (v 2+ 2y1-ya

y1(0) =0; yl(%j =1 y,(0)=0; b(%) =-1.

Pewenue. Tlockonbk %Fl —%(2;) =2Y, — %(Zyi) =2y, -2y, =0,
oF d | oF d
@S2 =2V, ——(2y5)=2y, —2vy5 =0.
" dx(%) V- (2v2)=2y, -2y}
Cucrema nudpepeHnanbHbIX ypaBHEHUN Diepa UMEeT BUIL:
{yi’ ~Yy2 =0,
y2 —y1=0.

Uckmodas onHy u3 (GyHKUuWi, Hampumep, Yo, HoilydaeM yl'V -y, =0.

XapakTepUCTHIECKOE YPaBHEHHUE A4 ~1=0 umeer KopHI: Ay o =%1, Az, =i,
TI05TOMY pEIleHHE YPABHEHHUS IIPECTABUMO B BUJIE:
y; = Ce” +Cpe X +C3C0SX+CySin X.

U3 ycinosus Yo = y{ HaXoauM Yo = clex + cze_x —C3COSX—Cy sin X.



Hcnonb3ys rpaHAYHbIE yCIIOBUS

Y1(0):01+Cz +C3 =0,

yl(%) = C\r_l_eE + Cze_E +Cy = 1,

Y2(0)=¢y+¢; —¢3 =0,
y2 (%j = CleE + Cze_E - C4 — —1,
naxomum C; =0, ¢, =0, ¢3 =0, ¢, =1.

CnenosarensHo, Y = sin X, Yo = —sin X.
3aoanue 3. Haithn AONyCTUMYIO DBKCTpeMaldb B 3a7ay€ CO CTapIIuMHU

HpOHSBOIIHBIMI/II
1
I(y) = [e7*(y")?dx, y(0)=0; y'(0)=L y(L) =¢; y'(1) =2e.
0

Pewenue. Ypasuenue Ouniepa — IlyaccoHa B maHHOM 3a1adye MMEET BUI:

oF d(oF) d2(oF - oF _o
- = 1t - |= 0. Haiiném MIPOU3BOJHBIE —=0;
oy dxloy' ) dx?\oy oy

i(aFJZO; F oy, i[al:j:_e_x'23’"+2y’”-e‘x;

dX ay! ay” dX ay”
d® (oF
dX2 ayrr

VYpaBuenue Jitnepa — [Iyaccona 3anuiiercs B BUze

2e7* -(y'V —2y" + y”)z 0.

j _ e—X . 2yﬂ_4e—X . ym+ 2e—X ) y|V .

XapaKkTepUCTHUECKOE  ypaBHEHHE P22+ 22=0  wumeer KOPHH

Mo =0, A3, =1, nostomy oOmee pemeHne MOXHO 3amucaTh B BUIE

y(X) =, +CoX+Cge” +Cyxe”.



Haiiném ero mpomssomayio Y'(X) =C, +(C3 +C4)e* +Cyx€*. Hcnomssys
I'PaHUYHBIE YCIIOBUS

y(0) =¢, +C5=0,

y'(0)=c, +C3+C4 =1,

y(@)=c, +(c3+cC4)-e=E¢,

y'(1) =(c3+2c,)-e=2e,
naiiném koucrantel ¢ =0, €, =0, c3 =0, ¢, =1.

Jlonycrumast sxerpemans Y (X) = X - e,

IMpumep 2. «3apaua bojabua»

3aoanue 1. Haiitu 3xcTpeMyM QyHKITMOHAIIA
J 2 2 2 -
J(x) = j[(y’) —y ]dx+ y(0) + y<(T) — inf .
0

Pewenue. B >Tont 3ay1aue

F(x,y,Y)=(Y)* - y% L(y(xg), y(X2)) = y1 + Y5
ﬁ _ oF

—-2Y, =2Y', sammmem ypaBHenue Diinepa —

ay!

ITockonbky

Jlarpanxa: Y+ Y" =0,

O6miee pemenne 31oro ypasHenus umeer sua: Y(X) = A-sin X+ B-cos x.
oL(yY00), y0)) ;- aLly0n).y(2)

YuuteiBas, 4To =1l u :2y2, 3anuIiIeM

oy1 Y7

2y'(T)=-2y(T),
2y'(0) =1.

YCJIOBUSI TPAHCBEPCAIIBHOCTH: {

Boruucnas npoussoanyio ¢ymkmmu  Y(X) B toukax X=0 u X=T nu

HCIIOJBb3YyA YCIOBHA TPAHCBEPCAJIBbHOCTH, IMOJYYHUM YPaBHCHHA AJIA OIPCACIICHUA

nocrosHubix Au B:



1
"(0)= A==
y'(0) 5

y'(T)=AcosT —Bsin T =—(Asin T + BcosT).
1. B—E-th +1
2 tgT -1

Pemas a1y cucremy, Haiiném A= —;

Takum O6p&30M, HGO6XOI[I/IMI)IM YCIOBUAM c71a00ro JIOKAJIbHOT'O MHUHHUMYMa

¢ Y (X) sint+ 1 tgT+1 C
3a/1a44 YAOBJIETBOPSET (PYHKIUSA =—. —. )
2 2 tgT -1

3aodanue 2. HaiiTu 10MyCTUMBIE 3KCTPEMAJIH B 3aJa4e

2 2 2 .
J (yi' y2+Y1- Y2 +(y1)” +(y2) )dX+ y1(=1)- y2(2) — inf,
-1

y1(2)=2.
Pewenue. BeravuciuM nponu3BOJAHBIE
y=Y2 Fo =VY2+2y]
Fy, =V Fy, = Y1 +2Y5

0st.

3anuieM cucteMy ypaBHeHUH Jiliiepa
{Y2 ~¥2-2y{ =0,
y1—¥1—-2y2 =0.
PemuMm a1y cucremy.

1. Cnoxum ypasnenns cuctemsl (Y1 +Y2)—(¥{+VY2)—2(y{+Yy?)=0.

O6osnauns  Z=Yy+ Y2, nomyunm  ypasmenne Z—32"=0. Ero
1

XapaKTEPUCTHUECKOE ypPaBHEHHUE 302 -1=0 wumeer KOpHU A1 9 = iﬁ’

1 1
——=X — =X
MO3TOMY Z = cle\@ +Co€ V3o y1+Yo.
2. BbluTeM M3 MEPBOrO YpaBHEHUS CHUCTEMbl ypaBHEHUW Oijiepa BTOpPOE

ypasuenue: (Yo — Y1) — (Y2 — Y1) +2(y2 — ¥1) =0. O6osnaune @ =Yyo —yj,

U4
nepenuuieM ypasaenue B Bune @ + @ = 0. Ero xapakrepuctuaeckoe ypaBHEHHE



/12 +1=0 wumeer kopHu 11’2 =, MO3TOMY pelIeHUeM SBJseTCs (yHKIHUS
@ =C3SIN X+C4COSX =Yy — VY.

1 1
=X — X

\@ +Co€ \@

Y2 — Y1 =C3SiN X+ Cy4 COS X

Pemas cucremy <Y1+ Y2 =C€ OTHOCHTCNIBHO Y1 U Y9,

[IOJIy4acM:
L X L X
1 2 BNE .
ylzE cle\@ +Co€ V3 —C33IN X—Cyq COS X

1 1
1 —X —X )
y2 =E Cle\@ +C2€ \@ +03 SIn X+C4 COS X |,

1

I/IHI/I, BKJIIOYAsl YMCJIOBOM MHOXKUTEIb — B KOHCTAaHTHI,

1 1
—=X —F=X
1 1

—=X —=X
Yo = cle*@ +Coe V3 C3SiN X+ C4 COS X.
Bbluncinum npou3BoHbIE MOTYYEHHBIX (PYHKITHIA:

1 1

, 1 Bt 1 7K :
=—=0Ce ——=0C9o€ —Cq COS X+ Cyg SIN X,
Y1 \/§ 1 \/§ 2 3 4
L X L X
, 1 B* 1 T .
=—0Ce ——=0C9o€ + C COS X —Cy SIN X.
Y2 \/é 1 \/§ 2 3 4

B aroli 3amade naHo Wb OJHO TPAHUYHOE YCIIOBHE, CIEI0OBATEIBHO, TOJIBKO
OJIMH KOHEI| 3aKperui€éH (MpaBblii KOHEI (DYHKIIHH yl(x)). s Tpéx npyrux

KOHIIOB HGO6XOJII/IMO HCIIOJB30BAaTh YCIOBUS TPAHCBCPCAIILHOCTH.



Hcnombzys  obosmaverms Y11 = Y1(=1), Y12 =Y2(-1), Y21 =¥1(2),
Yoo =Y2 (2), L(y11, y22) =VY11°Y22, 3anumemM CUCTEMy TIPaHUYHBIX

YCIIOBUU:

1) anst nesoro konua X1 = —1 s bynxuun Yq: % (- = 8L(>§;‘" y22) :
1 11

2) nns npasoro kouna Xp =2 s dyuxuuu Yq: Y1(2) = 2 - sanano;

3) n1s1 JIeBOroO KOHIla X1 = —1 nns dyskmm Yo oF (_1) — aI—(yll, YZZ) :

Y2 Y12
4) nns npasoro koHna Xp =2 s GyHkuuu Yo 8':’ (2)=— oL (Y11, ¥22) |
2 22

[lepenumiem cucteMy B 0003HAUEHUSX 3aa4u:

y2(=1) +2y1(=1) = y2(2),

y1(2) =2,

yi(-=D+2y2(-1) =0,

¥1(2) +2y2(2) == y1(-D)

Boruncnss 3HaueHus (YHKUMH M WX MPOU3BOJAHBIX, IOJYYUM CHUCTEMY
ypaBHEHUU AJid onpeneneHus KodpPuimeHTos:
1 1 1

) Lee oL

V3 D) —cysin( 1)+ -2 cre V3 —
7 \/écze +C3c0S(—1) —cg sin( 1) + \/§c1e
_2 V3

1 2 2
7 cze*@ —2c3 cos(—1) + 2c4 sin(-1) = cle\@ +Co€ V3 4

+C3Sin 2+ C4 COS 2;
2 2

2) cle\/é +Coe V3 —C3SiN 2—-C4C0S2 =2,



1 1 1
3) %cle V3 —%cze*@ —C3 cos(—1)+c4sin(—1)+%cle V3 _
1
2 NE :
——CoeV? +2c3c08(—1) —2cysin(—1) =0;
732 3€0S(—1) —2c4 sin(-1)

2 2
4) %cle\@ —%cze V3 —C3C0S2+Cy SiN 2+%c1e

2 1

1
2 NG : NE
——=Coe V3 +2C3C€0S2—2Cy SN 2 =—Cq€ V3 —Cze\@ +

V3

+c3sin( —1) + ¢4 cos(-1).

s

Pemras cucreMy, HaxoauM KO3 (HUIIMEHTHI G, Co, C3, Cg. IToncraBista ux B

YPaBHCHHUC 3KCTPCMAJIH, I10JIYIaCM JOIIYCTHMYIO SKCTPCMaAJIb.

IIpumep 3. «3aga4yu HA YCJOBHBIH IKCTPEMYM)

TpeOyeTcst HallTH MUHUMYM (GYHKIIHOHATA

%
T2 - y2 hx 22)
0
[P OrPaHUYEHHUSX
%
fy-sin xdx=1 (23)
0
0 -y{7]-0. 29

Pewenue. B oroit  samaue  ¢ymxums  L(X,Y,Y,Ag,A) wumeer Bun
L= ﬂo((y’)2 — y2)+ Ay -sin X.
Brrunciss IIPOM3BOIHBIE 'y(X, Y, Y, A9, A) =249y + Asin X,

L'yf =2ApY', 3anumem ypasnenue Diinepa — Jlarpamxa:



—2gy +Asin x—24py" =0. (25)

1. PaccMOTpHM HeperyispHblit ciyuaii, koraa Ag = 0.
Vpasaenne (25) mmeer Bug A-Sin X =0, orkyga cneayer, uto A =0, n,
TakuM 00pasoM, A W A OIHOBPEMEHHO paBHBI HYIIO, YTO MPOTHBOPEYHT

YCJIOBHIO COITIACOBAHHA 3HAKOB, IIO3TOMY HEPCTYJIAPHBIX pCHIeHI/Iﬁ B 3aJa4€ HCT.

2. Iycrs Ag # 0. Iopenum ypasrenue (25) Ha Ag:

A .
—2(y+Yy")+—sin x=0.
%0

O6o03HaunM —— = U u nepenuiueMm auddepeHuransHoe ypaBHeHue (25) B

BHJIE
y+Yy"'=v-sin X. (26)
Pemenne oxguoponHoro ypasuenus Y(X) = Asin X+ BCOSX. Yacthoe

pemenue umeM B Buzie Y, (X) = CXsin X+ Dx cos X.

Breruncisst BTOpyr0 IpOU3BOIHYIO y{; (X) u moxcraBnas eé B ypasHeHHe (26),

¥
Haiiném Bemmunuer C =0, D = —E. Takum 006pa3oM, 4acTHOE pelleHHe UMeeT

L
BuJ Y, =——-XCOSX.
2
O6miee penieHne ypaBHeHus (26) MpeCTaBICHO B BUE
. L
y(x) = Asin X+ Bcosx—Excos X.
Hcnone3ys rpaHUYHBIC YCIOBUS (24), HaWJIEM

y(0)=B =0, y(%) = A=0. Taxum o6pazom, Y(X) = —% X COS X.



Jns onpenenenust MHOXUTENST U UCIONB3yeM HHTErpajbHOE ycioBue (23):

A
20 : LT 16

— [~ xcosxsin xdx=——"-=1, omkyma L=-"—. Taxum oGpasom,
0 2 16 V4

HEOOXOIUMOMY YCIOBHIO MHHHMYyMa yIOBJIETBOPSIET byHKIHs

Y (X) :§x-cos X.
T

BapI/IaHI/IOHHble IMPUHIMUIIBI MCXAHUKH CINIOIIHBIX CPC.

Ipumep 1. Haiitu ¢pyakumio u(x, y) HenpepbIBHYIO B 0071acTh {1 BMECTe C
YaCTHBIMU ITPOU3BOAHBIMU IIEPBOTO U BTOPOI'O MOPSIAKOB, IPUHUMAIOLIYIO Ha

koHType ' 3amanHoe 3HaueHue u = @(s), s € I u garoIryro HHTErpary
0= [+ 2" arcemee ]
J(u) = I 3y fOoy)ulx, y) | dxdy
Q
MHUHUMAJIBHOC 3HAUYCHUC.

Pemenmue. [Ipumenum hopmyny [Maycca-OcTporpaackoro u 3amnuiieM JaHHbIN

WHTErPAJ B BUJIE

Jw) = ﬂ

= .U [Vu-Vu + 2f (x, y)u(x, y)]dxdy =
o}

(%)2 + (3_7;)2 + 2f (x, V)u(x, y)] dxdy =

= Pa—

d
f(—Au+2f)udxdy+f£u ds.
T

Y4uuTsIBas, YTO 33JaHO YCJIOBHE ITIABHOE YCIIOBHE HA TPAHULIE IJIs1 HEU3BECTHON
bynkum, npuMeM noka U|pr = 0. B cuity Teopembl BapHaliiOHHOTO UCYUCIICHUS

Hainem Qyukuuio u(x, y) Kak pemeHue 3aaaun Jupuxie:

Au=f(x,y), (xy)€EQ



u = @(s), s€eT.

Pemenue 3a1a4 MEXaHUKN HAa OCHOBE BapUAllMOHHBIX YPABHEHUH.
IIpumep 1. «IIpsimble MeTOAbI BADHALIMOHHOTO MCYUCTICHHUS»

PaccmoTpuM BapuanimoHHyI0 3a7a4y BUa

1

30 = [y - y2 - 2xy)ox — in, o
0
y(0)=0, y(@1)=0. ()

PemuM €€ ¢ momomiblo TEOpEMBbI O JOCTATOYHBIX YCJIOBUAX 3KCTpEMyMa M
MeTona Putna.

Pewenue.

I. Haiigém gomycTUMyr0 OSKCTpEMallb. YpPAaBHEHHE Oiliepa HMEET BHJ

y'+y+x=0.
Pemienne oqHOPOAHOIO ypaBHEHUA: yo(X) =Cp -SIN X+ Co - COS X. Perenue
HCOJHOPOJHOIO ypaBHEHHUS HMIIEM B BuIe Y, = aX+ b, Torma Y, =—X. Obmee

pelIeHre ypaBHEHUS Diljiepa 3alMILeTCs B BUAE V(X) =C - sin X + Co-COSX—X

Wcnonmssyem rpammunsie yeinosua Y (0)=Cp =0, Y(1) =¢;-sin1-1=0,

OTKyza C| = (sin 1)_1
JlonmycTumasi 3kcTpeManib:
y(x) = (sin 1) -sin x—1. ©)
JInsg 3a7aud BBIIOJHEHO YCHJIEHHOE Yyclosue JlexaHmapa: F),/”y’ =2>0.

Conpsk€HHBIN (QYHKITMOHAT

K (h) = I[( y o)+ 2(Fy b h)+ (Fyy b hlx

MMEET BU]T



K(h) = }(2(h')2 —2h2)dx, h(0)=0, h(1)=0.
0

YpasHeHue Diiiepa 11 CONPKEHHOro (PYHKIMOHANA ABISAETCS ypaBHEHHEM
Sxobu mis ucxoaHoi 3agaun u umeet sux h” +h =0.

Pemenne N, ymosierBopsomee yCIOBHIO h(O) =0, pasao C-Sin X.
O4eBHIHO, YTO HE CYIIECTBYET HETPUBUAIBHOIO DPEIICHUS h(X) TaKoro, 4rTo
h(T) =0, Te[O;l]. Touku, CONPSKEHHBIE K TOYKE 0, na MHTEpBAJIE [0;1]

OTCYTCTBYIOT, MOJTOMY BBITIOJIHEHBI JOCTATOYHBIE YCJIOBHUS ONTUMAIBHOCTU M
JonycTUMas JKcTpeMalib  (3) sBIsSETCA TOYKOM aOCOJIIOTHOTO MHHUMYyMa

dbyHKITMOHAA.

n
2. byaeM cTpouTh MOCIEI0BaTENbHOCTh PUTIIA, HCTIONB3YS CUCTEMY {X }::1,
TOrJAa KaXABIM JJIEMEHT TMOCJIENOBAaTEIbHOCTH PHUTIA, yIOBIETBOPSAIOIINIA
rPaHUYHBIM YCJIOBMSAM, OyIeT cojepkaTh MHoxkutedeM ¢ynkmuio X-(1—X).
Honoxum, uto @n(X) = (1—X)- X", n>1.

Iycts N =1. Umem pemenne 3anaun (14) — (15) B Buge

V(X)) =ag-@(X) = -(1—X)-X.

[ToacTanoBka B MHTErpaj JaéT

1
Ji(ay) = j(alz (1-2x)? —af -(1-x)? - x> —af -(1-x)- xz)dx =

0
2 3 1
=a +——a-—.
10 6
dJq o
N3 ycnoBus cranuonaprocty — =0 mHaliném TOuKy abCOMOTHOIO
a1

MUHAMyMa d| = ]%, OTKyza yf (X) = % (1— X) - X.

[ycts N =2. Umem pemenne 3agaun (14) — (15) B Buze

Va(x)=ag- () +82- g2 (X) =ay - (1—X) - X +ag - (1—x)-x°.



IToncranoBka B (I)yHKLII/IOHaJI naeT
1
Jo(ag,a0) = j[(al -(1-2x)+ay - (2x —3x2))2 —
0

— (al(l— X)X +as(1- x)x2)2 — 2x(a1(1— X)X +as(1- x)xz)]dx =

3 2 13 o 3 1 1
+——as> +—aqj-dy ——a ——as.

10 105 10 6 10
y 0J :
W13 yciioBHil CTAlMOHAPHOCTH . =0, 1=12 naxogum TOUKy aGCOMOTHOrO
a
3 7 3 71
MHHUMYMa =—, = ——, OTKyJa
T 369"
* 71 7 2
X)=——-1-X)Xx+—-(1-X%)-x".
Y200) = gog - (L=X)x+ 7 (1=X)
[IpuBeném TadIHnILYy, KOTOpas WJUTFOCTPUPYET CXOAUMOCTH
IIOCJIEI0BATEIBHOCTH y:; K PELLIEHHUIO:
X 7 | m Y2 (x)
0,2 0,04401 0,0520 0,04408
) 3654 83333 0284
0,5 0,06974 0,0694 0,06944
6963 44444 4444
0,7 0,06005 0,0520 0,06008
5 6166 83333 6382
N3 Ttabaumpel BHAHO, YTO 3HA4YEHUs YK€ BTOpoM U3  (PyHKIUH

MI/IHI/IMI/ISI/IPYIOH_IGI\/JI IoCJaACAOBATCIIbHOCTH OTINMYAr0OTCA OT 3HAQYCHUN TOYHOTO

4
pellieHns B BBIOPaHHBIX TOYKAX oTpe3ka He Gonee ueM Ha 3,1-10 .



IV. KOHTPOJb JOCTHKEHUSA LEJEN KYPCA

Ne KonTponupyembie Kozp! u aTamnsl popmupoBaHus OneHoyHbIE CpeCTBA
n/m paszzensl / TeMbl KOMIIETCHIIUH TeKYIIUN IIPOMEXKYTOYH
JUCIUILTAHBI KOHTPOJIb as aTTecTarus
1 BapuanuonHbie IIK-5, IIK-7 3Haer CobecenoBanue Bormpocs k
(YO-1) sK3amMeHy 1-
IIPUHIHAIIBI 20
MEXaHUKHU YmMmeer PacueTHo- THUIIOBBIC
rpaduyeckoe 3aJ1aun K
CILIOIIHbIX CpEaL 3aganue (ITP-12) | sx3ameny
Pacuetno- TUIIOBBIE
Bnageer | rpaduueckoe 3a/1a4uu K
3aganue ([TP-12) | sx3ameny
[IK-5, TIK-7 3Haer CobGecenoBanue | Bompocs! k
Bapuanunonneie (YO-1) sK3ameny 21-
40
IMPUHIOUIIBI
Ywmeer Pacuerno- TUITOBBIE
2 MEXaHUKHU rpaduyeckoe 3a/1auu K
3aganue ([TP-12) | sx3ameny
CIUIOIIHEBIX Cpel
Pacuetno- THUIIOBBIE
Brnaneer | rpaduueckoe 3a/1a4u K
3aganue (ITP-12) | sk3ameny
[K-5, TIK-7 3Haer CobecenoBanne | Bompocsl k
Pemenne 3amau ’ A P
(YO-1) sK3ameny 41-
MEXaHUKHN Ha 67
Ywmeer Pacuetno- THUIIOBBIE
OCHOBC
3 rpadudeckoe 3a/1a4u K
BapHallMOHHBIX 3aganue (ITP-12) | sk3ameny
o PacuetHo- THUIIOBBI
ypaBHEHUIA CeTHO OBbIC
Bnageer | rpaduueckoe 3a/1a4uu K
3aganue ([TP-12) | sx3ameny




V. CIHCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
1. Kucenes, C. [1. Mexanuka cromHsix cpeq : yaeonoe mocoodue / C. IT.
KuceneB. — HoBocubupck : HoBocuOupcKuii rocymnapCTBEHHBIM TEXHUYECKHIA
yauBepcuteT, 2017. — 256 ¢. — ISBN 978-5-7782-3340-9
http://lib.dvfu.ru/lib/item?id=1PRbooks:IPRbooks-91245&theme=FEFU

2. SxoBneBa M.B. CtpourenbHbie KOHCTpyKUUU. [loaroroBka, ycunexnue,
3aIuTa oT Kopposuu: YueoHoe nocodue / M.B. fAkosnesa u ap. - M.: @opym: HUILL
NMH®PA-M, 2015. - 208 c. http://znanium.com/catalog.php?bookinfo=466359

3. UepnouBan B.H. MoHTax CTpOUTENbHBIX KOHCTPYKIIUA: Y4eOHO-
meroaudeckoe nocooue / B.H. Uepnousan, C.H. Jleonosuu. - M.: HUIITUH®PA-M;
MH.: Hosg.3Hanue, 2015. - 201 C.
http://znanium.com/catalog.php?bookinfo=483102

4., SlxoBneBa M.B. O0cnenoBanne TEXHUUECKOTO COCTOSIHUS 34aHNI U
coopykenuii: YuebHnoe nocooue / M.B. fxosnesa, E.A. ®ponos, A.E. ®pornos. -
M.: ®opym: HUL] MTHD®PA-M, 2015. - 160 c.
http://znanium.com/catalog.php?bookinfo=494535

5.Enucees, B. B. OcHoBbsl Mexanuku matepuasioB / B. B. Emucees, T. B.
3unoBbeBa. — Cankt-IleTepOypr : Jlans, 2016. — 88 c.
https://e.lanbook.com/book/101510

6.Pomxep, Temam MaremaTudeckoe MOJECIUPOBAHNE B MEXAHHMKE CIUJIOIIHBIX
cpen / Temam Pomkep, MupanBuib AneH ; noja penakmueit I'. M. KobGenbkosa ;
nepeson U. O. Apymansia. — 4-e u3a. — Mocksa : Jlaboparopus 3nanuii, 2021.

— 321 c. https://www.iprbookshop.ru/89112.html
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1. BacunseBa A.b. JluddepeHinunanbible W HHTETpaJIbHbIE ypaBHEHMS,

BapHAIlMOHHOE HMCUWCIEHUE B MpUMEpax W 3amadax : ydeObHoe mocobue / A. b.
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BacunweBa, I'. H. Mensenes, H. A. Tuxonos.- CII0: Jlans, 2010. — 429 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:298688&theme=FEFU

2. Wnbun B.A. Beicias MatemaTuka : yueOHUK J1s By30B / B. A. WinbuH, A.

B. Kypkuna ; MOCKOBCKHI TIOCYJapCTBEHHBI yHHUBEpCUTET. - [MockBa]
[Ipocnexkt : MW3n-Bo MockoBckoro yHuBepcurera , 2014, — 592 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:726406 &theme=FEFU

3. JlovmsaCcKu#, JI. I'. Mexannka KuaKkocTH u Uaza. Yue0. mis By3oB / JI. T
JloisgHCkui. - 7-€ u3a., ucnp. - Mockaa : [[poda, 2003. - 840 c.

4. Temam, Pomxep. MaremaTudyeckoe MOJICIUPOBAHUE B MEXaHUKE
crwtomHbIX cpen. Mathematical Modeling in Continuum Mechanics. Mockga :
BMHOM. Jla6oparopus 3uanuii, 2014. - 320 c.

Ilepeyensb pecypcoB nHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«HHTEepHET»

1. CnpaBounuk o Excel. — Pexxum noctyna: https://excel2.ru/

2. OcnoBeiMathCAD. — Pexum JOCTYTIA:
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

Ilepeyenb HGOPMANUMOHHBIX TEXHOJIOTHI U MPOTPAMMHOI0 00ecneYeHmst

[Ipu  ocymiecTBIeHHHM O0Opa30BaTENBLHOTO IMpollecca CTYACHTAMH U
poeCCOPCKO-TIPENOIABATEILCKIM ~ COCTABOM  HCIIOJIB3YETCS  CIICAYIONICe
pOrpaMMHOE 0OECTICUCHHE:

1. Microsoft Office (Access, Excel, PowerPoint, Word wur. x).

2. MathCAD.

3. [IporpamMmmHoOe oOecreyeHue dIEKTPOHHOTO pecypca caiita [IBDVY,
BKirouas DbC JIBOY.

[Ipu  ocymiecTBiIeHMH 00pa30BaTENBLHOTO Ipolecca CTYACHTAMH U
po(hecCOpCKO-TIPEIIoIaBaTeIbCKUM ~ COCTABOM  HCIIOJIB3YIOTCST  CJICIYFOIINE

MH(OPMAIMOHHO-CITPABOYHbIE CUCTEMBI:


http://lib.dvfu.ru:8080/lib/item?id=chamo:298688&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:726406&theme=FEFU
https://excel2.ru/
http://old.exponenta.ru/soft/Mathcad/Mathcad.asp

1. Hayunas snextponHnas 6ubnnoreka eLIBRARY.
2. DIIEKTPOHHO-OUOIMOTEeUHAs CHCTEMA U31aTehCTBA «JIaHby.
3. DnekTpoHHO-O0nbOMMoTeuHas cucrema «[PRbooksy.

4. DJIeKTPOHHO-OMOIMOTEYHAs cucTeMa «Znaniumy

VI. METOJAUYECKME YKA3AHMS IO OCBOEHUIO
JUCLHUTIIMHBI

Ha u3yyeHnue quUCHUIUIMHBI OTBOAUTCS 36 4acoB ayAUTOPHBIX 3aHATHN U 12

yaca caMOCTOATENIbHOM padoTBhI.

CamocrosiTenbHas BHEAyIUTOPHAs paboTa CTYyAEHTOB MPOBOJIUTCA B QopMme
W3Y4eHUsT W aHalIM3a JIEKIMOHHOIO MaTepualla, H3y4YeHUs OTIEIbHBIX
TEOPETUYECKUX  BONPOCOB MO  MpeajiaraeMod  JuTeparype,  noadopa
JOTOJHUTENbHBIX ~ MCTOYHHUKOB IS M3BJIEYEHUS  HAYYHO-TEXHUYECKOU
uHpOpMalluy, CBS3aHHOM C mpoOiremMamu, HM3y4yaeMbIMM B paMKax JaHHOM
JUCUUIUIMHBL U PEIICHHs 3a/lady ¢ JaJbHEHIIUM UX pa300poM WM 0OCYKIECHUEM
Ha ayJIUTOPHBIX 3aHATUAX, TOJTOTOBKU K TPOMEKYTOUHOM aTTeCTALNH.

CamocTosiTenbHast ayauTopHas paboTa CTYIEHTOB NpPOBOAUTCA B (opme
CaMOCTOATEILHOTO PELICHUS 3a/1a4 Ha MPAKTUYECKUX 3aHATUAX C JaTbHEHIINM UX
pa3z0opoM U 00CYXJE€HHEM; MPOBEICHHS MPOBEPOUHBIX pabOT; MOUCKA PeIIeHUuM
IpOOJIEMHBIX CUTYallUi, MPEAJIOKEHHBIX Ha JICKIUAX M MPAKTUUECKUX 3aHATHUSX;
MOMCKAa M YCTPAaHEHHUs OIIMOOK, 3aJI0)KEHHBIX B TIPEJICTABICHUU MaTepuasna
IIPENOIAaBATENIEM U AOIYIIEHHBIX APYTUMH CTYAEHTaMHU.

Texkymuii KOHTPOJb YCBOEHHUS TUCHUIUIMHBI «BapuanvoHHbIE NPUHIIMIIBI
MEXaHUKHU CIUIOIIHBIX CpeI» TPOBOAUTCS B BHJAE YCTHOTO OIpoca IO
KOHTPOJIBHBIM BOMPOCAaM Kypca U KOHTPOJIbHOM paboThl o Teme: «Pemienue 3a1au
MEXaHUKHU Ha OCHOBE BapHAIIMOHHBIX YPaBHEHUI».

[TpumepHBIe BapuaHThl KOHTPOJIBHOW pabOThl M KOHTPOJIbHBIE BOMPOCHI IS
MPOBENCHUS] TPOMEXKYTOYHOM arTecTaluu coiepkarca B (OHAE OLEHOYHBIX

CpEAaACTB TCKYILICTO KOHTPOJIA U HpOMe)ICYTOqHOﬁ aTTeCTallvu 110 AUCIHHUIIIINHC.



1. Cuenapuii n3y4eHus1 JUCUMUILINHBI

Jns  ycmemHoro W3y4eHusi AUCHUIUIMHBI «BapualnroHHbIE MPUHIUIBI
MEXaHUKM CIUIOIIHBIX  Cpel»  HEoOXOIMMO  Cleylollee. Ha  JEKIHSIX
IpernojiaBareiib 0ObICHIET TeOpeTUYECKU MaTepuall. Ha npakTuueckux 3aHAITHsIX
npenojaBarelib J1aeT METOJIMKY pelIeHUs 3a7a4. Bo BTOpoil 4yacTu mpakTU4eCKOTO
3aHATHS CTyJIEHTaM IpejasiaraeTcsi paboTaTh camocTosdTenbHo. [IpemonaBarens
KOHTPOJIMPYET pabOTy CTYJIEHTOB, OTBEUAeT Ha BO3HUKAIOIIME BOIPOCHI,
MOJCKa3bIBACT XOJ M METOJ pelieHus. Eciu MmoaydeHHBIX B ayJIUTOPUU 3HAHUU
OKa)K€TCSI HEJIOCTATOYHO, CTYACHT MOYKET CaMOCTOATEIIBHO MOBTOPHO IMPOYECTh
JEKIHUI0 WM COOTBETCTBYIOIIEE [OCOOME, TMPOCMOTPETh MPAKTUKYM C
pazoOpanHbIMU TpuMepamu. [lociie BBIMOTHEHUS 3aJaHMs, CTYJICHT 3allUIIACT
€ro TpernojaBareNio B Ha3HaueHHoe BpeMmsa. CamocrostenbHas paboTa
OpPTraHU30BBIBAECTCSI B COOTBETCTBUM C TpaKOM BBIOJHEHUSI CAaMOCTOSITEIBLHOMN
paboThI

2. Pekomenmauuu mo padore ¢ Jjureparypoil. TeopeTnueckuii maTepual
Kypca CTaHOBUTCS OoJiee TOHSITHBIM, KOTJa JOMOJHHUTEIBHO MCIOIb3YIOTCS
TEOPETUKO-TIPAKTUYECKHE HCTOUYHHKMA W3 CIUCKA OCHOBHOM M JOMOJHUTEIbHOU
auTepatypsl. JluTepaTypy Mo Kypcy MOXKHO U3ydaTb B OMOIHMOTEKE, OpaTh KHUTY
Ha JIOM WJIM YUTATh €€ Ha KOMIbIoTepe (€Ciu 3TO 3JIEKTPOHHBIN pecypce). [lone3no
UCIIOJIB30BaTh HECKOJBKO YYEOHUKOB, OJHAKO KEIATEIbHO MPUIICPKUBATHCS
peKOMeHaIusl MpernojaBarelis Mo BbBIOOPY KHUT MO Kaxaomy paszgerny. He
PEKOMEHyeTCSl «3ayduBaTh» MaTepuai, >KelaTelbHO JOOWUTHCS TOHUMAaHUS
M3y4yaeMOM TeMbl JUCHUIUIMHBI, a 3aT€M HMCI0JIb30BaTh U3YYCHHBIN MaTepuail s
peanu3anuu  3amaHuid. Kpome TOro, oO4YeHb TIOJIE3HO BBIACHHUTH [JIsI  CeOs
HaIpaBJCHUS JajdbHEHINEr0o W3y4YeHUs waTepuana, JUisl JOCTIKEHUS Oolee
MPOJIBUHYTOTO YPOBHS U3YUEHUS TUCIIUTLINHBI.

3. PexoMeHIauM MO MOATOTOBKE K JK3aMeHY. YcCIellHas MOATOTOBKAa K

9K3aMEHY BKJIIOYAET, C OJHOW CTOPOHBI, JOOPOCOBECTHYIO DPa0OTy B TEUYCHHUE



CEMECTpPA, BBINOJHEHUE BCEX 3aJlaHUM MPENOAaBaTEIs], & C APYrol — IMpaBUIbHAA
OpraHu3ainys IpOLEecca HEMOCPEACTBEHHOM MNOATrOTOBKU. I[Ipm moaroroBke k
HK3aMEHy HEOOXOJUMO OCBOUTH TEOPUIO: pa300paTh ONpPEACICHUs BCEX MOHSATUH,
MOBTOPUTh TMPUEMBI PEIICHHS 3aJad. 3aTeéM pPacCMOTPETh MPUMEPHI U
CaMOCTOSITETIbHO PEAIN30BaTh 3alaHus U3 KaXa0u Temsl. [Ipu aToM, ecnu 3a1anus
bopMyIUPYIOTCST CTYJIEHTOM CaMOCTOSITENIBHO, IOCTUTAaeTcs 0ojee MPOJIBUHYTHIM

YPOBCHDb U3YUCHHA NUCLHUILIINHBI.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACOUTLIAHBI

AyIUTOpHBIE 3aHATHS NO TUCHMUIUIMHE BKIIIOYAIOT JIEKIMU U IMPAKTHUYECKHUE
3aHATHUA.

Jlns npoBeneHUsT JEKUMOHHBIX M MPAaKTUYECKHX 3aHATHH HeoOxoauma
ayJUTOPHS CO CIENYIOIUM 000pyA0BAHUEM:

— MyJabTUMEIUIHBIN npoekTop Optima EX5421 — 1 w;

— ayauo ycunuresnb QVC RMX 850 — 1 mirr;

— KOJIOHKH — 1 1mT;

— HOYTOYK;

— WUBII -1 mr;

— HACTEHHBIN JKPaH;

—  MuUKpO(dOH — 1 mT.

B nenax obecnieueHus crienuanbHbIX YCIOBUM 00ydeHUs MHBAIUIOB U JIUIL C
OTPaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710pOBbsi B JIBDY Bce 3manus 060pya0BaHBI
naHgycamu, JudTaMy, TOJbEMHUKAMH, CIEHHAIM3UPOBAHHBIMU  MECTaMH,
OCHAIIICHHBIMU  TYaJICTHHIMA KOMHAaTamMH, TaOJnukamMu  WHGOPMAIIMOHHO-

HABUTALIMOHHOM TTOJJEPHKKH.

Vill. ®OHAbI OHEHOYHBIX CPEJACTB

HHacnopt ®OC



Kox u ¢popmysimpoBka
KOMIIeTEeHIIUHN

Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU

T1IK-5 criocoOHOCTEIO
CaMOCTOSITEIILHO

Knaccuyeckue mareMaTHdeckue MOACSIM MEXaHUKH,
UX CBOMCTBA, a TaKXe OSKCHEPUMEHTAIbHBIE U
TEOPETHYECKUE METOJIBI TOCTPOCHUS MaTEMaTHYECKHUX
Mopeneii.

BBINOJIHATE HAYTHBIC 3HaeT OcCHOBHBIE TNOHATHA, UJCH U METOIAMKHM IIPOBEIEHUS
UCCIICAOBAHM B MaTeMaTHYeCKOT0 MOJCIUPOBAHNS MPUMEHHUTEIBHO K
00IIacTH MPUKIAHOH 3aJja4aM MEXaHHUKH CIUIOIIHOW CPEIb.
MCXaHHUKH T OcHOBHbIE BapHalMOHHbIE IPHHIMIIBI  MEXAHHKU
Pa3IMYHBIX OTpACIIei CIUTOLIHBIX CPe/I.
HPOMBIIIICHHOCTH,
T OMITHBHO ®dopmann3oBaTh MOCTABICHHYIO 3a1ady, MPUMEHUTDH

KJTaCCUYECKHE MaTeMaTHYeCKHe MO K
IHEPTreTUYECKOTO o

HOCTaBJICHHOH 3aj1a4e, 000CHOBATh KOPPEKTHOCTD
KOMILIEKCA, N

MaTeMaTUYEeCKON MOJICIIH.
TpaHCIIOpTa U

[IpMEHSITh OCHOBHBIE METOIbI MATEMaTHYECKOTO H
CTPOMTENBCTBA, PEIIaTh

YHCICHHOTO  MOJCIUPOBAHUS  JJIsl  PELICHUs
CJI0’KHBIE HAYYHO- Ymeer

TEOPETHYCCKHUX M MPHUKJIAJHBIX 3324 B MCXaHHKE
TEXHUYCCKHE 3a/1auH, o

CIUTOLIHOMN CPeJibl.
KOTOPBIE ISl CBOETO

CaMOCTOSITENFHO OCYILECTBIISTh IOCTPOCHUE U aHAIN3
U3y4eHHs TPEOYIOT o

As0ABOTKIL It MaTeMaTHYeCKHX MOJeieii B TEOPHUH YIPYrOCTH,

pasp peliaTh CTATUYECKHE M AUHAMUYCCKUE 3a1a491
NPUMEHCHUSI

TEOPHH TUTACTUH U 000JI0YEK.
MaTeMaTHYECKUX U
KOMITBIOTEPHBIX HaBbikamu (opManu3alnuy IOCTAaBICHHOH 3aj1auu,
MojieNei, IpHMeHeHNs 9KCHEPUMEHTAIbHBIMA M TEOPETUYECKUMU METOaMH
IPOrPaMMHBIX CHCTEM HOCTPOCHUSI MATEMaTHYCCKUX MOJICIICH.
MyJIbTUIUCHMIUTHHAPHO OCHOBHBIMH ~ METOJaMH  MaTEMaTH4eCKOro |
ro ananusa (CAE- Brnaneer | 4MCIEHHOrO MOJENMPOBAHMS, NPUMEHSIOMIUXCS UL
CHCTEM MUPOBOTO MOJICTUPOBAHHS B MEXaHUKE CILIONIHON CPeIbl.
YPOBHS) OCHOBHBIMH METOJAaMU  CTAllMOHAPHOW JIUHAMHKH

nebOpMHUPYEMBIX TeN, HETHHEWHOH TEOpHH YIPYTHX

0001104eK.

[1K-7 rotoBHOCTBIO | 3HaeT 0 BapHAI[MOHHBIX TPHHIMIIAX MEXAHUKU U (PU3UKH
OBJIaZICBATE HOBBEIMH NOJy4uTh OOIlee pelieHHe KpaeBbIX 3aaad IS
COBPCMCHHBIMH Vmeer nudhepeHIaTbHBIX YPaBHCHUH  pa3INYHBIMH
MeTO/IaMH U METOaMH
CpeACTBaMH
HPOBEICHHS
IKCIIEPUMEHTATBHBIX
UCCIIEIOBaHUH 10
JAUHAMUKE U
HPOYHOCTH, METOIOJIOTHEl MPUMEHEHHUSI METOI0B BAPHAIIMOHHOTO
YCTOMIMBOCTH, UCUUCIICHUS W MaTeMaTW4yecKol  (QHU3MKH K

Bnaneer

HAJISKHOCTH, TPCHHUIO
M3HOCY MallIHH U
prOOpoOB;
o0OpabaTkIBaTh,
aHAJIM3UPOBATh U
0000111aTh pe3yabTaThI
IKCTIIEPUMEHTOB

MOCTAHOBKEC, PCIICHHUIO U HCCICOAOBAHHUIO PaA3JINYHBIX
3aaa4, UMCIOUX €CTCCTBEHHOHAYYHOC COACPKAHUC




KoHTpoJb 1ocTHKeHNH Lesei Kypca

No KonTtponmupyemsie Konpt 1 aTamns! hopmMupoBaHus OreHOYHBIC CpPEICTBA
/1 pas3aensl / TeMbI KOMITCTCHITHI TEKYIIHH MIPOMEKYTOYH
JUCIUTLINHBI KOHTPOJTb as aTTecTarus
1 Bapuanmonnsie IIK-5, IIK-7 3Haer CobecenoBanne Bomnpocsr k
(YO-1) sK3amMeHy 1-
IIPUHIHAIIBI 20
MEXaHUKU Ymeer Pacuetno- TUIIOBBIE
rpadudeckoe 3a/1a4u K
CILIOIIHbIX CpEAL saganue (ITP-12) | sx3ameny
PacuerHo- TUITOBBIC
Bnageer | rpaduueckoe 3aJ1aud K
3aganue ([TP-12) | sx3ameny
[IK-5, TIK-7 3Haer CobGecenoBanue | Bompocs! k
Bapuanunonneie (VO-1) sK3ameny 21-
40
IMPUHIOUIIBI
Ywmeer Pacuerno- TUITOBBIE
2 MEXaHUKU rpadudeckoe 3aJ1a4uu K
saganue ([TP-12) | sx3ameny
CILJIOIIHEIX CpEX
PacuerHo- THUITOBBIC
Bnaneer | rpadudeckoe 3a/1a4u K
3aganue (ITP-12) | sk3ameny
ITK-5, TIK-7 3Haer CobecenoBanne | Bompocsl k
Pemenune 3amau ’ A P
(YO-1) sK3ameny 41-
MEXaHUKHU Ha 67
Vmeer PacuetHo- THUITOBBIC
OCHOBC
3 rpaduueckoe 3a/1auu K
BapHallMOHHBIX saganue (ITP-12) | sk3ameny
o PacuetHo- THUIIOBBI
ypaBHEHHIA CHeTHO OBbIC
Brnaneer | rpaduueckoe 3a/1a4u K
3aganue ([TP-12) | sx3ameny

IIkaJjia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

MIPUKIIATHOM

OCHOBHEIE 11O HATUA,

nuacu W | UCHHUCIICHUA

Koa u Iranbl GopMHUPOBAHUS KOMIIETEHIIUH KpHUTEepuHU NOKA3aTeJ N
¢popmyauposka
KOMIIETEHUM U

TIK-5 Krnaccudeckne MareMaTH4ecKue | - 3HAHHUE OMPEACNIEHUH | CIIOCOOHOCTH JIaTh
CIIOCOOHOCTBIO MOACIIN UX | 1 OCHOBHBIX OHATUI ONPECACIICHNUA OCHOBHBIX
CaMOCTOSITEIBHO CBOICTBa, TaKXe | BapUaLlMOHHOIO TIOHATHI BapUaUOHHOTO
BBITIOJIHATH 3 9KCIIEPUMEHTAIbHBIE W | UCUHCIICHUSA HUCUYNCIIEHNUS;
Hay4HbIE Haet TEOPETUYECKUE METOJIbl | - 3HAHUE 0A30BBIX - CIIOCOOHOCTD
HCCIIEOBAHUS B MIOCTPOCHUS MaTEMaTHUUECKUX METO/I0B MEePEUUCIUTh U
obnacti Moneneii. BapHUaLlMOHHOIO PACKPBITH CYyTh 0a30BBIX

MCTOJI0B BApHallTUOHHOTI'O




MEXaHUKH 1151 METOIUKH MIPOBECHUS HWCUHNCIICHUS;

Pa3InYHBIX MaTEeMaTHIECKOTO

oTpacien MOJEIUPOBAHUS

MIPOMBIILIJIEHHOCT NPUMEHUTEIBHO K  3aJadam

H, TOILIUBHO- MEXAaHUKH CIUIOIIHON Cpeabl.

SHEPreTUYECKOro OCHOBHEBIC BapUaLMOHHbIE

KOMILIEKCa, MIPUHLIMIIBI MEXaHUKH

TpaHcmopTa u CIUTOIIHBIX CpEeJl.

CTPOUTENIbCTBA, dopManu3oBaTh MOCTABICHHYIO | - YMEHUE - CIMOCOOHOCTH

pemaTh CI0XKHbIE 3anavy, MPUMEHUTE | (HOPMYIHPOBATH (dhopMyIHpOBAaTH 3a1a4H

Hay4YHO- KJIACCUYECKHE MaTeMaTHYecKHe | 3a7aud BapHallMOHHOTO | BapHallMOHHOTO

TEXHUYECKHE MOJIeNU K MMOCTABJICHHOW | MCUMCIICHUS HCYUCIICHUS

3a/1a4u, KOTOpPbIE 3ajade, 000CHOBATh | -yMCHHE HaXOUTh - CMOCOOHOCTh HAXOIUTh

IS CBOETO KOPPEKTHOCTh SKCTpEMAIU U SKCTpEMAIU U

W3Yy4EHUS MaTEeMaTHIECKON MOJICIIH. HCCIIeI0BaTh UX HCCIIeI0BaTh UX

TpeOyroT [IpuMeHSITh OCHOBHBIE METOIBI | XapakTep; XapaKTep;

pa3paboTKu 1 MaTEMaTHIECKOTO u

[IPUMEHEHUS Vueer YUCJIIEHHOTO  MOJEIUPOBAHUS

MaTEeMAaTHICCKIX JUISL PELLICHUSI TEOPETUYECKUX U

Y KOMIIBIOTEPHBIX MPUKIATHBIX 337a4 B MEXaHUKE

MOJIEJNEH, CILJIOIIHOM CpeJpbl.

MPUMEHEHUS CaMOCTOSITeTHHO OCYIIECTBISTh

MPOrPaMMHBIX MOCTPOCHUE " aHaIu3

CHUCTEM MaTeMaTHYEeCKUX MoJeiIed B

MYJIBTUAUCIMILIN TEOpUU  YMNPYroCTH, pelaTh

HapHOT'O aHaJIU3a CTaTHYCCKUE W ITUHAMHYCCKUC

(CAE-cucrem 3a7a91

MHPOBOT'O TEOPUH TUTACTHH U 000JI0YEK.

YPOBHs) Hasreikamu (dopmanuzanuu | - BIAJACHUE MPIMBIMHI - CIOCOOHOCTH
IIOCTaBJICHHOU 3aJa4d, | METOJaMu c(hopMyITHpOBaTh U
9KCIIEPUMEHTAIILHBIMU U | BapUaLMOHHOTO ONMCATh CYTh MPSIMBIX
TEOPETUUECKUMH METOAAMH | MCUHCIICHUS: METOJ METO/I0B BapHALIMOHHOTO
MOCTPOCHUS  MaTreMaTtudeckux | Putma u ap. HCYHUCJICHUS: METOa
MoJeneil. - BJIaJICHHE Putna u np.
OCHOBHBIMH METOJaMHU | METOJI0JIOTHEHN - CIOCOOHOCTH
MaTeMaTH4YeCKOro W | UCTOJb30BaHUS WCTIOJIb30BaTh NPSMbIE

Brnageer | 4yuCIEHHOTO  MOJIETUPOBAHUS, | MPSIMBIX METOAOB JJIS METO/]Ibl BAPUAITMOHHOTO
MIPUMEHSIFOIIIXCS JUISL | peleHus 3a1a4 WCYHCIICHUS TIPU
MOJETUPOBAHUSI B MEXAHHUKE | MEXaHUKH peueHny 3anaq
CIUIOUIHON CpeJbl. MEXaHHUKHU
OCHOBHBEIMH METOJaMH
CTallMOHAPHON AUHAMUKH
Ie(pOPMHUPYEMBIX TEII,

HEJIMHEWHOHN TEOPUH YIIPYTUX
000JI0YEK.

IK-7 - 3HAaHHWE OCHOBHBIX - CITOCOOHOCTH J1aTh
TOTOBHOCTBIO onpeneNeHnu u oTIpeieNIeHUs] OCHOBHBIX
OBJIAJIEBATH MMOHSATHI MOHATUN BapUaLIMOHHBIX
HOBBIMH BapHUAITMOHHBIX MIPUHIIUIIOB MEXaHUKH U
COBPEMEHHBIMH 3nacr O BapUAIMOHHBIX TPHUHIHUIAX | TPUHIIUTIOB MEXaHUKU (uzukwy;

MEeTOoJaMu 1 MEXaHUKHU U QU3UKA U GU3UKU - CITOCOOHOCTH PACKPHITH

CpelcTBaMu OCHOBHBIE MOJIOKCHUS

MIPOBEJICHUS BapUaIlMOHHBIX

9KCIIEPUMEHTAIILH MIPUHIIUIIOB MEXaHUKH U

BIX UCCIICJIOBAHUN (busnku

10 JUHAMUKE U - YMEHHE MOITY4YHUTh - CITIOCOOHOCTH TIOJTYYUTh

npoqfxocm, HONY4HTH 0BIIee pemeHHe oOmee pemeﬂvm obmiee pemeHVI/m

YCTOWIHBOCTH, ypaBHEHUs Diinepa, ypaBHEHHUS Diinepa,

HaJIe)KHOCTH, KpacBEIX 3a/iad JUIA - YMEHUE MOTYIHUTh - CITOCOOHOCTD MOJIYYUTh

TPEHUIO ¥ U3HOCY Yueer nn(bq)epeHquaanHx HEOOXOIMMBIE YCIIOBUSL | HEOOXOAUMBIE YCIOBHUS

MallliH 1 YPABHCHHH pasIIHEIMH MHHHAMYyMa B 3a/1a4e MUHUMYMa B 3aJ1a4e

mpubOpOB; MeTosamn Bosbuia Bonpua

00pabatbIBaTh, - YMEHUE - CLIOCOOHOCTH




aHAIIM3UPOBATh U
000011aTh
pe3yNbTaThl
IKCIIEPUMEHTOB

HCIIOJIb30BaTh METO/T
BapHarui

-yMEeHHE IPUMEHHUTH
YUCJICHHBIE METOIbI
BapHAIlHOHHOTO
ucuncienus: Putna,
meron ["anepkuna k
peuIeHuo 3a1a4
Ppa3IU4HON NPUPOIBI

HCIOJIB30BaTh METO,
BapHarui
-CII0COOHOCTh
MIPUMEHUTD YHCICHHBIC
METOJIBI BAPHUAIIHOHHOTO
ucuncinenus: Purna,
meron [Nanepkuna K
peuieHuo 3a1a4y
Ppa3IU4IHON NPUPOIBI

METOI0JI0OTUeH TPUMEHEHUS
METOJIOB BapUALIMOHHOTO
HCUYHCIICHUS U MATEMaTUIECKOM
(hU3UKH K TIOCTAHOBKE,
PEIICHUIO U UCCIICTOBAHHIO
Ppa3IMYHbIX 3ada4, UMCIOIIUX
€CTeCTBEHHOHAYYHOE
cofiepKaHue

Bmaneer

- BIIaJICHUE
METOI0JIOTUEH
MIPUMEHEHUSI METO/IOB
BapUAIIMOHHOTO
HCUYMCIICHUS U
MaTeMaTHYECKON
(U3NKN K TIOCTAaHOBKE
Pa3NUYHBIX 337134,
HMEIOITUX
€CTeCTBCHHOHAYIHOE
coJepKaHue

- BIIaJICHUE METOJaMH
pelieHus u
HCCIIeIOBaHUS 3a1a4
MPUKJIIAHON
MEXaHHKH, UCTIONIB3YS
IIOJIOKEHHS
BapHAIHOHHOTO
HCUMCIEHN U
MaTeMaTHYECKOMN
¢$uznKn

- COCOOHOCTH
TNPUMEHHUTH METOJIBI
BapHAIMOHHOTO
HCYUCJICHUS U
MaTeMaTHIECKOi
(hM3MKH K TIOCTAaHOBKE
pa3MYHbIX 3a/ad,
HMMEIOIUX
€CTECTBEHHOHAYIHOE
COJIepIKaHue

- CITOCOOHOCTD
TNPUMEHHUTH METOJIBI
BapHaIMOHHOTO
HCYUCIIEHUS U
MaTeMaTHYCCKOM
(U3MKH K PEIICHUIO 1
HCCIIEOBAHUIO 3a0a4
MPUKJIAHON MEXaHUKU

MeToauueckune MaTEepPHAJIbI, ONIPpEeAC/IAIOIIHE ITPONECAYPhI OLICHUBAHUA

pe3yJabTaToB OCBOCHHUA TUCHHUIIJIMHDBI

OueHouHbIe CPeACTBA ISl IPOMEKYTOUYHOM ATTeCTAlNH

IlepeyeHb TUNIOBBIX BONPOCOB K IK3aMEHY

1. Kiaccuueckas 3ajJada BapnaliMOHHOI'O HCYUCIICHUA, 3aJada 0)

OpaxUCTOXpPOHE, O HAWMEHbIIEH IUIOAAM TOBEPXHOCTH BpaiueHus. llonsTue
BapHaly KpUBOH U (pyHKIIHOHAIIA.

2. OcHOBHas JieMMa BapUallMOHHOTO MCUYUCICHHUS; HEOOXOAUMbIE YCIOBUS
HKCTpEMyMa HUHTErpajbHOTO (DYHKIMOHAIA; HEOOXOAMMBIE YCIOBHS MHUHUMYyMa
BTOPOTO NOPSIIKA.

3. YacrtHble cly4au UHTETPUPYEMOCTH

ypaBHEHUS Ditnepa.

[MoaprHTErpasibHast GYHKIMSA HE 3aBUCHUT OT Y’ HJIM 3aBUCHT OT Y' JIMHEHHO.



4. YactHble Ciy4au UHTETPUPYEMOCTH YPaBHEHUS Diinepa.

[ToppraTerpanbHas GyHKINSA HE 3aBUCHT OT X U Y WIJIA HE 3aBUCHUT OT Y .

5. YacrtHble ClIy4aun UHTETPUPYEMOCTH YPaBHEHHUS Diinepa.
[TonpiHTErpanbHast (QYHKUMS HE 3aBUCUT OT X; MOJbIHTErpanbHas (QyHKUUA

3aBUCHUT TOJBKO OT Y ; TOABIHTErpalibHAS (DYHKITUS UMEET BU/I:

6. Kiaccuueckas 3ajada BapuallMOHHOTO MCUYHUCICHUS: PELICHHE 3aJa4d O
MUHUMAJILHOM TUTIONIAIM MOBEPXHOCTH BpaIICHUSI.

7. Knaccuueckas 3ajiaya BapUallMOHHOTO MCUMCIICHUS: PEIICHHUE 33aJlayd O
OpaxuCTOXpPOHE.

8. 3amaya BapUAlMOHHOTO WCYMCICHHUS [UJIs Ciy4as MOABIHTErPaTbHON
GYHKIIAA, 3aBUCSIIICH OT TPOU3BOIHBIX BBICIIIUX MOPSIKOB.

9. 3amaua bomwia. HeoOxoammeie yciaoBuss MHHMMyMa B 3amade boibia.
MmuoromepHslii ciydait 3aiauu bonbiia. 3agada co cMeIaHHBIMUA OTPAaHUYEHUSIMHU.

10. 3amaua bosnbiia co cTapmmmMu TPOU3BOTHBIMU.

11. U3onepumerpuueckas 3anadya. HeoOXxoaumble ycClIOBUSL 3KCTpeMyMma B
U30IepUMETPUUECKOH 3a1aue.

12. 3amaua J{uIoHEL

13. M3onepumerpuyeckas 3ajada C OTPAaHUYCHUSMU THUIA HEPABEHCTB; C
dbynkimonanoM tuna bosbiia; ¢ mMOABMKHBIMU KOHIIAMH.

14. HeoOxoauMble yCIOBHS CHJIBHOTO MHUHHUMYyMa B KJIACCHUYECKOW 3ajade
BapUAIMOHHOTO UCUUCIICHUS.

15. ComnpskeHHbIE TOYKH, yCIoBHE SIKOOH, 1MOJIe SKCTpeMalIeu.

16. JloctaTtounbie  yclnoBHMS MHHUMyMa B  KJIACCHYECKOM  3ajadye
BapHAIIMOHHOTO UCYUCIICHUS.

17. Teopema BKIIIOUEHHS.

18. nBapuanTHbIif nHTErpas [ mibbepTa.

19. Teopema 00 orubaromieid 1 HEOOXO0AUMOE YCIOBUE IKCTPEMYyMa.

20. Bropas Bapuaiusi UHTETpajabHOTO (PyHKITMOHAA.

21. AnanuTudeckuil BapuaHT yciaoBus Skoou.

22. HeoOxoaumeie ycnoBus Beliepitpacca u Jlexanapa.



23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.

CpE/IbI.

43.

[loHATHE MOJIA DKCTPEMATIEN.

JocraTounsle ycnosus Benepmrpacca.

VYpapaenue ["amunpToHa—AK00M.

[loTeHnManbHAsA SHEPTHSL.

Kunernueckas sHeprus.

Ces13u. O00011IeHHBIE KOOPAUHATHI.

O0006u1eHHbIE cKOpOCTH. Jlarpanxuas.

[Tpunumn ['amuneTOHA

YpaBHeHus ABHKEeHHUM Jlarpanxa.

O0600111eHHBIE MOMEHTBI. ['aMUITbTOHOBHI YPaBHEHUSI IBUKCHUS .
["amunpronnan. Kanonnyeckue ypaBHEHUs

Cxo0xa IlyaccoHna.

Oyukius noid. YpaBuenue ['amumnbrona—Ako0u.
Bapuanuonusiii MeTo] B 3a71a4e Ha COOCTBEHHBIC 3HAUCHMUSI.
MuHMMaKCHOE CBOMCTBO COOCTBEHHBIX YHUCEN.

CyuiecTBoBaHME MUHUMYMa KBaIpaTUYHOTO (PYHKITMOHAIA.
Meton Putna pemenus 3a1a4d BapualiMOHHOTO UCYUCIICHHUS.
Merton ["anmepkrHa peneHus 3a1a4v BapUallMOHHOTO UCYHUCIICHHUS.
[ToHsiTHE CIUIOMIHOM CPEBI.

JlarpamkeB W OUIEpPOB MOAXOA K ONHCAHUIO JBUKEHHS CIUTOLIHOW

[Tonnas (MHIUBUYaJIbHAS, CYOCTAHIIMOHAIbHAS ), MECTHasl (JIOKaJIbHAs) U

KOHBCKTHBHAA IIPOU3BOJHAA 110 BPCMCHU.

44,

KoBapuaHTHbIE 1 KOHTpaBapuaHTHBIE BEKTOpbI O0a3uca. KoBapuanTHbie U

KOHTPAaBapHaHTHBIC KOMIIOHCHTBI BEKTOPOB.

45.
46.
47.
48.

TeH30psl.
[IponsBoaHas 1o HanpasiaeHuto. [ pagueHr.
KoBapuantHoe nuddepeHimpoBanume.

BekTopHble JIMHUA, TUHUHU TOKA, TPAEKTOPUHU. BEKTOPHBIE MOBEPXHOCTH.



49. JlepopmupoBaHue CIUIOMIHON cpenbl. TeHzopsl aedopmanuii ['puHa u
AJIbMaHCH.

50. BekTop nepeMeleHuii.

51. Tensop ckopocteit AeGopmarmii.

52. ®opmyna Komm-I'enbmrossiia.

53. JluBepreHuus.

54. CKOpOCTh OTHOCUTEIHFHOTO 0OBEMHOTO PACIIUPEHUS.

55. [lotennman. [loTeHuanbHOE TBUKEHUE.

56. Hupkymsus. Teopema Ctokca.

57. Kunematudeckas Teopema ['enbMrobia.

58. Teopema Octporpajackoro-I"aycca.

59. ®opmyna auddepeHITIpoBaHUS M0 BPEMEHH HWHTErpaja, B3STOTO II0
HOJIBUYKHOMY OOBEMY.

60. KunemaTtuueckas Teopema KenbBuHa.

61. O 3akoHax coxpanenus u Teopeme Hérep.

62. 3aK0H COXpaHEHUS] MaCCHI.

63. YpaBHeHUE HEPA3PHIBHOCTH.

64. 3aK0oH coXpaHEHUs KOJIMYECTBA IBIXKCHUS (MMITYJIbCa).

65. ®opmyna Komm 1151 BeKTOpa HAMPSH>KEHUH.

66. Tenzop HampsHKEHUIA.

67. duddepennnansHoe ypaBHEHUE JTBUKEHUS.

Tunosble 3aaHus K IK3aMCHY

B 3agauax 1 — 6 maiitu Bce okcrpemanu (Qynxumuonana J(Y),

YAOBJICTBOPAIOMIUE 3aJaHHBIM I'DAHUYHBIM YCJIOBHAM.

1
1LJ(y)=] ((y')2 + xy)dx; y(0) = y(@) =0.
0

2.3(y) = I(4y008><+(y')2 - yz)dx; y(0) = y(x) =0.
0



€
3.3 =[ly—x2-(yP)ox yw=e ye)=0
1

1
4.3(y) =] ((y')2 +yy' +12xy)dx; y(0) = y() = 0.
0

1
5. 30 = [6Y +xv)ax y© =0 yo -1
0

1
6. 3(y) = [[(y)2 + y2 +xy)ox; y(©) = y@ =0,
0

B sagavax 7 — 10 maiitu dynkuum Y1(X) u yZ(X)ecl([Xl, Xo]), Ha
KOTOPBIX MOXET JOCTHraThest 9Kkctpemym Qynkmmonana J(Yq,Y2) upu

YKa3aHHbIX 'PAaHUYHBIX YCIIOBHAX.
T
7. J(¥1.32) = j((:ri F = (33)% + 23 -3 + 23 cos x + 233 ]dr;
0
M) ==L »O0)=1@E)=0 nr@=1+r




I N SNAV SR )
0 2
11(0)=12(0)=0 » (D) =ry2(D=1.

B 3amauax 11-14 HaiiTu skcTpemManu cieayromux (yHKIIMOHAJIOB B 3ajlavax

bonbna.
1
1L J()=[(v'f dv +49%(0) = 5v° (D).
0

2, -
12 7) =[P + p)de y0=0 3
1

— CBOOOJHBIN KOHEII.

13. J(y) =

7P <y -8 e+ 50+ 12GJ

O |

14. J(») = (_(J")z —llt:r)dx—121'(1)—1'2(2).

— ey, |J

B 3amavax 15-17 HalTh HOMYyCTHMBIE SKCTPEMAIM B H30NEPUMETPHUUECKUX

3a7a4ax.
1 1
15 J(n) = [(v'Fax y(0) =0 y()=1L [wdr =0.
0 0
1 1
16. J(3) = [(v)*dx; y(0)=y(1)=0; [ydc=1.=0.
0 0

g T
17. J(v) = _[(J"]zr:ir_; 1(0)=0; v(7)=1 jj'sinxdx:{).
0 0

18. Haiitu npubirkeHHOe pelieHre 3a1aun 00 sKcTpeMyMe (pyHKIMOHaIa



1
J(y) = f(x3(y")2 +100xy? — 20xy)dx —inf,  y(1)=y'(1)=0.
0

Pemrenue MOXHO MCKaTh B BHIE. Y (X) = (X —1)2 (ao +X+...+ aan).

IIposectu Beuuciaenus npu N=1u N=2.
19. Haiitu metonom Purtna npulOnmkeHHOE peleHHe 3aladyd O MUHMMYyME

dbyHKIIMOHATA
2 2 2
1) =y P +y2—2xy)ax i, y(©0)=y(@ =0
0

n CpaBHI/ITB €TI0 C TOYHbLIM peHJeHI/IeM. HpI/I6HI/I)KeHHOC peHJeHI/Ie MOXHO HUCKAThH B
e Yn(X) = X-(1—X)-(ag + X +...+a5x").

Iposectn Beruncienus mpu N=0u N=1,
20. ITpu wm3yueHun KojaeOaHUN 3aJETaHHOTO KJIMHA IMMOCTOSHHOW TOJIIIUHBI

IMPUXOIAUTCA UCCIICAOBATh HA SKCTPCMYM q)YHKI_II/IOHaJI
1
J(y) =j(a.x3 (y"Y -b-x- yz)dx—> inf, y(@)=y'(1)=0,
0

rme & u D - HONOXHWTENbHBIE IIOCTOSHHBIE. 3a KOOPAMHATHBIE (DYHKIIUH,

YAOBJIICTBOPSIOIIME T'PAHUYHBIM YCJIIOBHUSIM, MOXHO B3STh (X —1)2; (x —1)2 - X3

(X—l)2 -X2; - (X—l)2 -Xk_l; ..., CIIEJIOBATEIBHO,

yn(X) = Say (x-2xkL,
k=1

Brruncnenus nposectd ipu N =2.
IIpuHIMI cocTaB/IeHUA IK3aMEHALMOHHOI0 OMJIeTa
IlepBpie nBa BOIpOCa SBISIOTCA TEOPETUYECKUMU M NPEAHA3HAYCHBI IS
OLICHUBAHMUSA IIOPOTOBOrO YPOBHS OCBOCHHMs AUCLHUIUIMHBL. TpeTud BONIpPOC, B
KOTOPOM HEOOXOJMMO PEIIUTh 3a/1a4y, IpeaHa3HayeH I OLIEHKH MPOJBUHYTOIO

Y BBICOKOT'O YPOBHSI OCBOCHHSI.



IIpumep dK3aMeHANMOHHOTO OUJIeTA

1. OcHOBHas 1eMMa BapUallMOHHOTO UCUUCIICHHUS; HEOOXOIUMbIE YCIOBUS

9KCTPEMYMaA UHTCTPAJIBHOTO q)YHKHI/IOHaJ'Ia; HCO6XOI[I/IMI)I€ YCJIIOBHUA MUHHUMYMa

BTOPOTO IMOpsAaKa.

2. MCTOI[ PI/ITHa PCHICHUA 3a1a49 BAPHUAITMOHHOTO HCUYHUCIICHUA.

3. Havitu

BCC

IKCTpCMAJIA

¢ynkumonana  J(Y)  ymosnersopsommue

3aJIaHHBIM I'PAaHUYHBIM YCJIOBUSIM.

J(y) =

O b |

T [z

(0")2 0)2] dr; ¥(0)=y'(0)=0;

KpnTepnn BBICTABJICHUA OHCHKHA CTYACHTY Ha JK3aMEHE 110 JUCHUILJIUHE

Basnbl
(pEeHTHHTOBO
1 OLIEHKH)

Onenka
IK3aMeHa
(cranmapTHas)

TpeﬁoBa}mﬂ K C(l)OpMHpOBaHHI)IM KOMIICTCHIUAM

86-100

«OTJIUYHO»

OI11eHKa «OTIMYHOY BBICTABIAETCS CTYJEHTY: OOHAPYKUBIIIEMY
BCECTOPOHHEE, CHCTEMaTHYecKkoe U TIy0OKoe 3HaHue
yueOHOro Marepuana, yMEHHE MPUMEHSITh €ro W BIaJCHUE
W3YYCHHBIM MAaTepHalioM; H3JIaralolleMy OTBETHI IOJIHO,
MOCNEAOBATeNbHO M JIOTUYECKH CTPOWHO; YCBOUBIIEMY
B3aNMOCBS3b OCHOBHBIX u IIPOU3BOJHBIX HOHﬂTHﬁ;
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B 3HAHWM, YMEHUH U
BJIQJICHUY M3y4E€HHBIM MATEPUAIOM; 3HAIOIIEMY, YMCIOIIEMY H
BIIQ/ICIOIIEMY HaBbIKAMU nprueMaMu BBITIOJTHEHUS
INPAKTUYECKUX  3aJaHuii U [podeccHOHANbHBIX — 3a]ady;
MOKA3bIBAIOIIEMY 3HAKOMCTBO C OCHOBHOW U JIOMOJHUTENHHOM
y4eOHOM  JUTepaTypoil;  CIIOCOOHOMY  CaMOCTOSITEIBHO
MOMOJHATh W pa3BUBATh 3HAHUS, YMEHUS M HABBIKU B
poeCCHOHATBHON JEATETHHOCTH

76-85

«xopouio»

O1eHKa «XOPOIIO» BBICTABISETCS CTY/IEHTY: OOHApYKUBIIEMY
CHUCTEMHOE 3HAaHME, XOpollee YMEHHME M BJIaJeHHE Y4eOHBIM
MaTEepUajIoM; U3JararmlieMy OTBEThl IPAMOTHO H IO CYLECTBY
3aJaHHBIX ~ BOINPOCOB;  HE  JIOMyCKallleMy  IpyObIX
HETOYHOCTEH; YMEIOIIEMY IPUMEHSTh OCHOBHBIE METOJUKH
peLIeHNs] CTaHIAPTHBIX 3a/ay; CHOCOOHOMY CaMOCTOSATENIBHO
TIOTIOJIHSITh YMEHHUSI M HABBIKU B YUEOHOH JIeTEIbHOCTH

61-75

«y00871€MBopu
MenbHO»

OneHKa _ «yJIOBJIETBOPUTEIbHO»  BBICTABISACTCS  CTY/AEHTY:
OoOHapyKUBIIEMY 3HaHHE Y4YeOHOro Marepuaja B OOBeMe,
HEOoOXOIUMOM JIJIsl JayibHelIe y4eObl U mpodeccuoHanbHOM




JeATeIbHOCTH; YCBOMBIIIEMY B3aHMMOCBSI3b OCHOBHBIX TOHSTHH;
JIOMYCKAIOIIEMy B OTBETAaX HETOYHOCTH, HCIBITHIBAIOIIEMY
3aTpyJHEHUS OpyU  peIIeHHH [PAaKTHYECKHX  3a7ad,
CHOCOOHOMY JIMKBHJIMPOBATh MPOOEBl B 3HAHUAX M YMEHUSX
10/ PYKOBOJICTBOM IIPETIOIaBaTEIIs

0-60 «neyooeremeop | OlLleHKa «HEYIOBJIETBOPUTENLHO)» BBICTABISIETCS CTYAEHTY:
UmenbHO» oOHapyXuBIIEMYy Oosblie MpoOenbl B 3HAHHE OCHOBHOTO
y4eOHOro Marepuaia; JOIMYCKAIIIEeMy IPUHIMITHAIBHBIC
OIMOKY B M3JIOKCHUU MaTepHalia WM B OTBETaX Ha BOMPOCHI;
HE YMEIOLIEMY MPUMEHATh HMMEIOLIMECS 3HAHUS B PEIICHUU
MPAKTUYECKUX U MPOPECCHOHATBHBIX 3aja4; HE BJIAJCIONMIEMY
OCHOBHBIMH METOIHMKaMH peleHus 3aj7a4 WA
WCIIBITHIBAIOIEMY  3HAUUTEIIBHBIE 3aTPYJHEHHS B  OTOM;
M3YYUBIIMM Marepual B o0OO0beMe, HEIOCTATOYHOM JIIs
JTaTbHEWIeH y4eObl 1 nMpodecCHOHAIBHON JESITeIbHOCTH; HE
MOTYILIEMY MPOJOJDKUTH OOydeHHe O0e3 JOMOIHHUTEIbHBIX
3aHATAN TUCITUTIINHE

OueHo4YHbIE cpeacrea aJjst TeKyﬂleﬁ arrecranmum
TGKYHIaSI arrecragusa 110 ANCHUIIIIMHC ((BapI/IaI_II/IOHHBIG IMIPUHOUIIBI MCXaHHUKHU

CIUTOIIHBIX Cpell» MPOBOAUTCS B (OPME KOHTPOJIBHBIX MEpPONPHUATHH (yCTHOTO
OIpoca, pacyeTHO-TpauYECKOro 3a/laHusl, KOHTPOJIbHBIX PadOT) MO OLEHUBAHUIO
dakTUYeCKUX pPe3yJIbTaTOB OOYUYEHUS CTYJIEHTOB W OCYIIECTBISICTCS BEIYLIUM
IpernoiaBaTesieM.

OObeKkTaMy OLICHUBAHUS BBICTYIIAIOT:

— yueOHas JUCHUIUIMHA (AKTUBHOCTh Ha 3aHATHIX, CBOEBPEMEHHOCTH
BBITIOJTHEHHSI PA3IUYHBIX BUOB 33/IaHUM, TTOCEUIAEMOCTh BCEX BHUJIOB 3aHATUN TIO
aTTecTyeMON JUCLUILINHE);

— CTETeHb YCBOCHHS TEOPETUUIECCKUX 3HAHUMH;

— YpOBEHb OBJAJCHUS MPAKTUYECKAUMH YMEHHUSMU M HABBIKAMHU IO BCEM
BUJaM Yy4eOHOI paboThI;

—  pe3yNbTaThl CAMOCTOSITEIIBHON PaOOTHI.

BOHpOCLI IJIsl YCTHBIX OIIPOCOB 10 JTUCHMUIIJIMHE «BapI/IaHI/IOHHLIe NMPUHIMAIIBI
MEXaHMKHU CILIOIIHBIX Cpex»




1. BBeneHue: 3aa4u O MOMCKE 3KCTPEMYMA B TEOPUH YNPABIICHUS, TPUMED
3aJa4d ONTHUMAJIBHOTO YIPABICHUS, OOIlee IPEACTaBICHUE O BapUALMOHHOM
VICYHCIICHHH.

2. Ilpumepsl coaepKaTelbHbIX 3a7]a4 O TOUCKE IKCTPEMyMa MHTErpajbHOrO
¢yHKIMOHana (0 MHMHMMYME ONpEIEICHHOIO HWHTerpana, OpaxHCTOXpOHE, O
MUHUMAaJIbHON OBEPXHOCTH BPALEHUS U Jp.).

3. Tlonarue d¢ynkiuonana. OYHKIHOHAIBI B METPHUYECKHX M JMHEHHBIX
IIPOCTPAHCTBAX.

4. ®opmanv3oBaHHbIC 33Jja4M BapualMOHHOro ucuucienus. [IpoctpancTBo

Clla.bl . HOpMa, METpHUKa, OJU30CTh 3JIeMeHTOB. Kitaccudukaius 3KCTpeEMyMOB.

5. VYcrnoBus IOKaNBbHOTO SKCTpeMyMa GyHKIIMOHAIOB.

6. Ilpocreiimas  OCHOBHAs  3ajJaya  BapUAIMOHHOTO  HCUUCIICHUS.
Heobxoanmoe ycioBHe 3KCTpeMyMa.

7. OCHOBHBIE JIEMMBI  KJIACCHUECKOTO  BapUAllMOHHOTO  HCYUCIICHUS
(JIarpanxa, {ro0ya-PeliMmoHna).

8. VYpamuenue Diinepa (B 1ByX dopmax).

9. DkcTpemasii B PEryasipHOM U CHHTYJSIPHOM cliydasx. Teopema
['unsbepra.

10. Cyyau ynporieHus: ypaBHEeHU Ditnepa.

11. Ilpocrefitnas BapualMOHHAs 3aja4a C TMOJBMXKHBIMH TPaHHUIIAMH.
Bripaxkenue nis nuddepenipana mno napamerpy.

12. Tlpocreiimas 3a1a4a ¢ OABMKHBIMU TpaHuiiaMu. HeoOxoaumbie ycioBus
AKCTpEMyMa JJisi CIy4asi CBOOOIHBIX TPAHMI] U YCIOBHS TPAHCBEPCATBLHOCTH.

13. DOkctpemanu ¢ uznomamu. Y cioBus BeiiepmTpacca - Dpamana.

14. Bropas Bapuanus ¢pyHkimoHana. OCHOBHBIC JIEMMBI.

15. Bropas Bapuauus ¢pynkumonana. Heooxoaumoe ycnosue Jlexanapa.

16. Joctarounble  yciaoBHs ~ CIaboro W  CHWJIBHOTO  OTHOCHUTEIBHOIO
HKCTpEMyMa.

17. HeoOxonumble ycnoBusi BeilepmTpacca CHIBHOTO OTHOCUTEIBHOTO

skcTpeMyMa. [IpuHIMn MuHMMYMa B 3aa4ax Ha CHJIBHBIN IKCTPEMYM.



18. Ilpocrefimmas BapualMOHHAs 3ajJada C HECKOJBKUMH HEW3BECTHBIMHU.
Heobxoammoe ycinoBue s3kcTpemyMa. PerynspHbie 3KCTpeMau.

19. Kanonuueckas popma cuctemsl quddepeHnnanbHbIX ypaBHEHUN Diiepa.

20. Bapuanuonnas 3amaya Jlarpanka Ha yCIOBHBIN DKCTPEMYM.

21. 3amaua Jlarpanka coO CBS3IMH B BHUAE CHCTEMbl OOBIKHOBEHHBIX
muddepenpanbHbIX ypaBHeHud x' = f(t, X), B TOM YHCIIC B YACTHOU CUTYAIIUH C
(QYHKIMOHATIOM ff F[t, x(t)]dt.

22. Meton (mpaBwiio) MHOXWTeneld Jlarpamka B H30MEPUMETPUICCKUAX
3ajlayax.

23. YpaBHenus aswkenuit Jlarpamka. [lepBorit uaTErpa.

24. O6001IeHHBIC MOMEHTHI. | aMUITETOHOBBI ypaBHEHUS JBUKCHUSI.

25. [IpoGnema MUHUMYMa KBaIpaTUYHOTO (HyHKIIMOHAIA.

26. MUHUMAaKCHOE CBOMCTBO COOCTBEHHBIX YHCEIL.

27. [IpoeKkmoHHbIE METOABI PEIICHUS 3a/1a4 BApUALIMOHHOTO UCUUCIICHUS.

Kpurepuu oieHK# yCTHOT0 0Onpoca

v 100-85  OGamios BBICTABIIICTCS  CTYACHTY, OOHapy>XHUBIIEMY
BCECTOPOHHEE, CHCTEMATHUECKOE M TIIyOOKOE 3HaHHWE MPOrpaMMHOTO MaTepHaa,
YMEHHE TPHUMEHATH €r0 W BJaJleHWE HM3YYCHHBIM MaTepHaOM; H3JIararoniemy
OTBETHl TOJHO, TOCIEAOBATEIbHO U JIOTHYECKH CTPOWHO; YCBOUBIIEMY
B3aMMOCBSI3b OCHOBHBIX M TPOM3BOAHBIX TOHATUN; MPOSBUBIIEMY TBOPUYECKHUE
CIIOCOOHOCTM B 3HAHWHM, YMCHUU W BIAJACHUW W3YYCHHBIM MaTEPHAIIOM;
3HAIONIEMY, YMEIOIIEMY W BIJIAJICIONIEMY HaBBIKAMU MPUEMaMU BBIMOJIHEHUS
NPAaKTHUECKUX 3aJaHuil ©W  TMpOoPEeCcCCHOHANBHBIX 3a/ady; TOKa3bIBAIOIIEMY
3HAKOMCTBO C OCHOBHOM U JIOTIOJIHUTEJIBHOW Yy4eOHOU JIUTEepaTypoil; CHOCOOHOMY
CaMOCTOSATENILHO TIOTIOJHAT, W pa3BUBaTh 3HAHUS, yMEHUS W HaBBIKH B
npo¢eCCUOHAILHON JIeATEIbBHOCTH

v' 85-76 GaIOB BBLICTABJISAETCSA CTYIEHTY, OOHAPYKMBIIEMY CHCTEMHOE
3HAaHHWE, XOpOIlee yMEHHE W BIIAJIeHWE YYCOHBIM MAaTEpPUATIOM; H3JIaraloieMy
OTBETHl TPAMOTHO W MO CYIIECTBY 3aJaHHBIX BOIMPOCOB; HE JOIMYCKAIOIIEMY

Fp}I6BIX HGTO‘—IHOCTCfI; ymMeromecMy IPHUMCHATHL OCHOBHBIC MCTOAUKHW PCHICHUA



CTaHJAPTHBIX 33]a4; CIIOCOOHOMY CaMOCTOSATEIbHO MOTMOJHATh YMEHHS U HaBBIKH
B y4eOHOU AESITeIbHOCTU

v' 75-61 Gai1 BLICTABIIAETCS CTYAEHTY, OOHAPYKHUBILEMY 3HAHUE YIEOHOTO
MaTepuaga B o0ObeMe, HEOOXOAMMOM Ui  JalibHEdIed  y4eObl U
po(heCCHOHANFHOW ~ JIeATEIbHOCTH; YCBOMBIIEMY B3aHMOCBS3b  OCHOBHBIX
MOHSITUI; TOTYCKAIOMIEMy B OTBETaX HETOYHOCTH, UCTIBITHIBAIOIIIEMY 3aTPyTHEHUS
OpU PELICHUH MPaKTHUYECKUX 3a/]ay, CIOCOOHOMY JHMKBUIUPOBATH MPOOEbl B
3HAHUAX ¥ YMEHUSX MOJT PYKOBOACTBOM IIPETIOAaBaTelIs

v' 60-50 0aoB BBICTABIACTCA CTYACHTY, OOHApYXHUBIIEMY OOJIBIIHE
npoOebl B 3HAaHUME OCHOBHOIO y4eOHOro Marepuala; JOMyCKaloleMmy
IPUHLUIINATIbHBIE OIIMOKU B M3J0KEHUM MaTepHalia WM B OTBETaX Ha BOIPOCHI;
HE yMEIOIIeMy MPUMEHSATh HMMEIOIIHUECs 3HAHUS B PEIICHWH TMPAKTUYCCKUX U
npo(eCCHOHANBHBIX 33Ja4; HE BJIAJICIOIIEMY OCHOBHBIMM METOJIMKAMU PEILICHUS

3aJ1a4 UJIK UCIIBITBIBAIOIICMY 3HAYUTCIIbHBIC 3aTPYAHCHHA B OTOM.



