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)

10 AMCIMILINHE: Bapuanuonssle METObI B MEXaHUKE CIUIONIHBIX CpPeNl
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MEXaHUKH U TIPOLIECCOB YIPaBICHUS

Kypc: 1
KBaJIMpUKALS: MarucTp

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

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocrasuin: I'B. Koctus, a-p ¢uz.-mar. Hayk

[Iporpamma oOcyxeHa Ha 3aceqaHnnuy Kadenpbl MEXaHWKH U IpoueccoB ynpasienus 26.05.2023



AHHOTANMA

I'maBHOI 11enbIO Kypca SBISIETCS N3yUeHNE OCHOBHBIX IMOHATHH M MOCTAHOBOK 3a71a4 B MEXaHMKE CIUIONIHBIX
cpen, a TakKe 3HAKOMCTBO C BapHMAalMOHHBIMH TOAXOJAMU K PEUICHUIO 3a1ad C Pa3IMYHBIMU KPacBBIMH H
Ha4YaJbHBIMU YCIIOBUSAMH IJIi MEXaHWYECKHX CHCTEM C pacHpe/ieleHHBIMH MapaMeTpamu. B kypce marorcs
0a30BbIC KOHIEMIMU TEOPUU (YHKIIMOHAIBHBIX MPOCTPAHCTB M 0COOCHHOCTH OOOOIIEHHBIX (hOPMYITHPOBOK
3a7a4 MEXaHMKH, OOCYXKIAIOTCS BapUallMOHHBIE NPUHLIMIBI JIMHEHHOW TEOpUH YIPYTOCTH U UHUCICHHBIE
METO/Ibl PEIICHHSI CTaTUYECKUX U JMHAMHYECCKHX 3214, OMIMCHIBAIOTCS MOAXO/BI K Pa3IeIICHHIO IEPEMECHHBIX,
METO]] KOHEUHBIX 3JIEMEHTOB U MoanuKannuu Metona ["anepkuna.

Jljisl ycIenrHoro OCBOGHHUSI MPOTpaMMbl 0OydaronieMycss HeoOXOAMMO HMMETh 0a30BbIE 3HAHWS IO OOIIEH
¢du3MKe, MaTEeMaTHYECKOMY aHaJIM3y, MEXaHHWKE CIUIONIHBIX Cpell, TeopuH ymnpasieHus. Kypc mpeamiectByeT
W3YYCHUIO AMCLUIUIMHBL «AKTyajbHbIe MPOOIEeMbl MEXaHWKH W MPOLIECCOB yIMpaBieHUs». B pesymbrare
oOyueHHs MPHOOPETAIOTCS TEOPETHUECKUE 3HAHUS B 00NMacT (YHKIHMOHAJIBHOTO aHAJIM3a CTATHYECKUX M
JMHAMMYECKHX XapaKTePHUCTUK MEXaHHYECKHUX CHCTEM, OCBAMBAIOTCA 0a30Bble HABBIKM MHCIOJIB30BAHUS
anmapara BapUallMOHHOTO WCYUCICHHS, M3y4YalOTCSs METOAbl YHCICHHOTO pPEIICHUS KpPaeBbIX U
Ha4YaJIbHO-KPAeBbIX 3371a4 MEXaHUKHU CIIOMIHBIX CPEJ], OCBAUBAIOTCS PA3HOOOpa3HbIE aJrOPUTMBI HAXOKICHHS
NPUOTHKSHUH 1 OIICHKH MX Ka4eCTBa.

1. leau u 3apauu

eap AUCUMNIMHBI

- U3yYeHHE OCHOBHBIX MOHATUH U MOCTAHOBOK 3a/1a4 B MexaHuke crutomHbix cpen (MCC), a Taxxke
3HaKOMCTBO C BapHallMOHHBIMU IIOAXOJAaMH K PELICHHI0 33Ja4 C pPa3IMdYHBIMH KpPaeBbIMH U
Ha4YaJIbHBIMU YCIOBHSIMH JUISI MEXaHUYECKUX CUCTEM C PacIpele/IeHHBIMU ITapaMeTpaMH.

3axayu QUCHUNIHHBI
- MpUOOpETeHHE TEOPETUYEeCKNX 3HAaHWKH B 00NacTH (PYyHKIIMOHAILHOTO aHall3a CTaTUYeCKHX |
JMHAMHYECKHX XapaKTePHCTHK MEXaHHYECKHX CUCTEM;

- OCBOEHHE 0a30BBIX HABBIKOB MCIIOJIL30BAHUS arrapara BapualiliOHHOTO UCUUCIICHUSA

- HW3Yy4YCHHUC MCTOJAbl YHUCIICHHOI'O pPCHICHHA KpAaCBbIX MW HAYaJIbHO-KPACBBIX 3a1a4 B MCXAHUKC
CILIOIIHBIX CPEI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOM
JEATEIIbHOCTH U Ha B3aMMOOTHOLICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | MPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluKM HAYYHBIX CTAaTEH U y4acTusi B KOH()EPEHIUSIX




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

YMETb:

- KJIACCUYECKUE MOCTAHOBKM KPAEBBIX U HAYaJIbHO-KPAEBBIX 3a/1a4 MEXaHUKH CIUIOIIHBIX CPET;
- OCHOBHBIC BapHALMOHHBIC METOBI PEIICHHS 3a/1a4 Ul MEXaHHUECKUX CHCTEM C PacIpeeIeHHBIMU
napameTpamy;

- YHCIICHHBIC TIOIXOABI K IOCTPOCHHIO aNIPOKCHMAIIMK PELICHUS JHHEHHBIX 3a]a4 B MEXaHUKE
CIUIOIIHBIX CPE.

- TPUMEHSITh HAa TMPaAKTHUKE MATEMAaTHYeCKH  ammapaT BapUAlMOHHOTO  HCYUCICHUS U
(YHKIIMOHATILHOTO aHaJK3a JUTsl PEIICHHs CTATHYECKUX U IMHAMHYECKHX 32/1a4 MEXaHHKH,

- BeIOMpaTh HamOonee 3(hGEKTUBHBIA METON PEIICHHS B 3aBUCHMOCTH OT KOHKPETHON MOCTaHOBKH
3a7a4u;

- CTABUTh M PelIaTh BapUAI[HOHHBIC 3a1a4H JJIs PA3JIUYHBIX TPAHUYHBIX YCIOBHIA;

- OCBaWBaTh HOBBIC IPEIMETHBIC OOJIACTH, TEOPETUYECKHE TOAXOIbl M METOJAWKH B MEXaHUKE
CIUTOIITHBIX CPE]T .

BJIAJIETh:

- HaBbIKAMH OCBOEHUS O0IBIIOT0 00beMa HHPOPMAIINY;

- KyJIBTYpO# IOCTAaHOBKHM M MOJICIIMPOBAHUS (PH3MYESCKHX 3a/1a4;

- HaBBIKAMHU PEIICHUS TUIOBBIX 33Jad W 3a]a4 MOBBIIIEHHOH TPYAHOCTH TEOPETHYECKOIo IUIAHa C
UCIIOJIb30BaHMEM METO0B (PyHKIIMOHAIBHOTO aHAJIN3a M BAPUAIIMOHHOTO HCYUCIICHHS;

- IPaKTUKOM MCCIICIOBAHUS U PEILICHUS TEOPETUYECKUX U MPHKJIAJHBIX 33/1a4.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHOBHBIEC TIOHSTHS U TIOCTAHOBKH 3a7a4 10 10 10
MEXaHUKU CILIOLIHBIX CPEL
bazoBbie KOHLEINLNN TEOPUU
) (YHKIHOHATBHBIX MPOCTPAHCTB u 10 10 10
BapHallMOHHBIE (bopMyIHPOBKH B
MeXaHHUKe CIUIOLIHBIX Cpejl
Bapuanuonssle TpHHLOWINBL  JTMHEHHOU
3 TEOpUH YNIPYTOCTH U YUCIEHHBIE METOJBI 10 10 10
pEIIeHUS CTaTUYECKUX 3a/1a4
MeTtonr  KOHEYHBIX  JJIEMEHTOB  AJIA
4 pelieHus] 3aJady MEXaHUKH CIUIOMIHBIX 8 6 3
cpen
PopMynHpoOBKa JIMHENHBIX
5 JUHAMUYECKUX 3aJlauMEXaHUKH 8 6 18
CIUIOIIHBIX cpell 1 MeTox Dyphre
Ocobennoctu JUHAMHUYECKUX u
6 HEJIWHEHHBIX 3amad IS CHCTEM C 8 10 13
pacnpezne’eHHbIMU TapaMeTpaMu
AKTyanbHbIE BapHallMOHHBIE TOIXOIbI B
7 CTaTU4ECKMX W JUHAMUYECKUX 3ajadax 6 8 11
MEXaHUKH CILIOLIHBIX CPel
Nroro gacos 60 60 75




[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

225 ygac., 5 3au.eq.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. OCHOBHEIC TTOHSATHS U TIOCTAHOBKH 3a1a4 MCXaHUKU CIUIOHUIHBIX CPCIa

OcHOBHBIE MOHATHS MEXaHUKHU CIUIOMIHBIX cpell. [ 'unore3a HenpepbiBHOCTH. Onncanue Jlarpanxa u
Otinepa. Ognomepnsie 3aaaun MCC. YpaBHeHHS NPOJOJIBHO HArpy>KEHHOTO YIPYroro CTEpKHS Ha
ynpyrom ocHoBaHuu. MuoromepHbie 3amgaun MCC. O6mactu ¢ rpanuneit Jlunmwuna. Ympyras
MeMOpaHa.

I'eomerpuueckue u cunosble nepeMeHHble. KuHeMaTHueckue COOTHOILEHHsI. YPaBHEHUE COCTOSIHUSL.
YpaBHEHUE paBHOBECHS.

2. ba3oBble KOHIENIIUU TEOPUH (PYHKIIMOHAIBHBIX MPOCTPAHCTB U BapHALMOHHbBIE ()OPMYIUPOBKHU B
MEXaHHKE CIUIOLIHBIX CPex

CkanspHoe mpou3BeAcHHEe M HopMma GyHKUMH, paccrosHue. CobOoneBckue (IHEPreTHUECKHE)
npoctpancTBa. Kiaccudukanus (yHKIMOHAIBHBIX HpocTpaHCcTB. [loHsATHE KiaccHyeckoro
00o0menHoro pemenus. O6oOmenHas ¢opmynupoBka 3agad MCC. Ilpumepsl BapuUaMOHHBIX
(bOpMYIHPOBOK ISl CTEPXKHS U MeMOpaHBbl. [ TaBHbIE M €CTECTBEHHbIC TPAHUYHBIE YCIIOBHSL.

3. BapuauuonHble NpPUHLMIIBI JMHEMHOM TEOpUM YIPYIOCTHM M YHUCICHHBIE METOIbl PELCHUS
CTaTMYECKHX 33]a4

['panuuHbIe 3a7a4M TMHEWHOM TEOPUH yNPYrocTH. TeH30pbl fedopMaunii ¥ HANPSKSHUH.

Tenzop monyneir ynpyroctu. 3akoH ['yka. Tumsl rpaHumuHbix ycnoBuid. IlpuHIMN BUpTyanbHOM
paboThl U MPUHIIUIT MUHUMYMA MMOTEHIIHAILHOW dHepruu. [IpuHIUI AOTOIHUTENBHON BUPTYaIbHON
paboThl U IPUHIUI MUHUMYMa JOTIONHUTENbHON sHeprun. O0001meHHble TpUHIUIBI Xy—Bacuazy n
Xemnnunrepa—Peiiccuepa. Hucnennsie MeTonbl perienus craruaeckux 3agad MCC.

ATTIpOKCUMAIIWY TT0JIeH iepeMenieHnid. bazucHbie GpyHKInu. OpTOroHaNBHBIN Oa3uc.
KycouHno-nonrHoMuanbHple anpoKCUMaluy (CIUIaHHb) JUIsl OIHOMEPHOIO U MHOI'OMEPHOI'O ciIydasl.
Perynsipaast TpuanTysnsims odnacreil.

Cemecrtp: 2 (Becennuit)

4. MeTo/1 KOHEUHBIX AIIEMEHTOB JIJISl peUIeHHs 3a7ad MEXaHUKHU CIUIOIIHBIX CPEJ

Bapuanmonnsle ¥ TNpPOEKIMOHHBIE TOAXOABl K 4YHCIeHHOMY pemieHuto 3amad MCC. Metozast
bybnoBa—Ilanepkuna u Penes—Putiia. MeToq KOHEYHOTO dlIeMEHTa. ATIPHOPHBIC U allOCTEPUOPHBIE
OILICHKA TOYHOCTHU TPUOIIIKEHHOTO peIleHUs. YTOdHeHHe pemieHus. M3menvuenne W aganraius
CETOK.

Bnoxennocts pemenuii. [lonstue p- u h-cxogumocTtw.
5. @opMynMpOBKa TMHEWHBIX TUHAMUYECKUX 3aa9MEXaHUKHN CIUIONIHBIX cpen U MeTog Dypbe

Jluneitnpie aunammueckue 3amaun MCC. IloctaHoBka HadaibHO-KpaeBoW 3amadu. [lpuHIun
Iamunbrona—Octporpanckoro. CBoOOAHBIE M BBIHYXACHHBIC KOJEOAHUS YHPYTHUX CHCTEM C
pacnpeneneHHbIMU apameTpamu. Meton @ypbe U ero CBsi3b C IPOESKIIMOHHBIMU ITOJXOJAMHU.

CobcrBeHHble 4acTOThI 1 (hopMBbI KosieOaHuid. [IpuMepsl 3a1a4 Ha cOOCTBEHHBIE 3HAYCHUSI.
Konebanus crepxus, MeMOpaHbl. HeHyneBble rpannyHbie yeiioBus. Meton ['punbepra.



6. OcobOeHHOCTH JWHAMHUYECKMX W HEJIMHEHWHBIX 3ajad Il CUCTEM C paclpeielCHHBIMA
rapameTpaMu

VYpaBHeHUs! JBHXKCHHS YNPYrod Oalkud M IJIACTUHBL. THITBI TpaHUYHBIX yciaoBuid. OmpeneneHue
coOCTBeHHBIX (OPM M 4YacTOT KoseOaHud. Pemenwe 3amad st GasikM W TUIACTHHBI METOAOM
KOHEYHOIO 3JIeMEHTa. MeX3JIeMEHTHBIE YCIIOBUS CTHIKOBKU peleHus. [T1aakue annpokcuMarum.
leomerpuueckrn W (Qu3Mueckn HENUHEWHbIE YpaBHEHUs YHPYroctH. TeH3opsl nedopmarimii
Koum—Ipuna n I'puna—Cen-Benana. Tenzopsl Hanpsoxennit Ko u [nonsi—Kupxroda. YpaBuenue
paBHOBecus. OCOOCHHOCTH 3aJaHusl TPaHUYHBIX ycioBuil. Bapuaronnas ¢opMyiaupoBKa 3aaadu
HEJIMHEWHOU TEOPUH YIIPYTOCTH.

7. AKTyaJ'ILHBIC BApHUAIIMOHHBIC TOAXOAbI B CTATHUYCCKUX W AWUHAMHWYCCKHUX 3aJadaX MCXAaHUKHU
CILIOIIHBIX CPEA

3amauun ynpapieHHs JBHKEHUSIMHI MEXaHUUYECKUX CHCTEM C PacIpe/IeICHHbIMU TTapaMeTpamMH.
Pacnipenenennsie ynpapmusiomue Bo3aercteud. Metoa nekoMno3uiinu. ONTUMHU3AIUS ABHKEHUH.
CocpenoTodeHHbIE YITPaBIeHHS. AJTOPUTMBI TOCTPOCHUS IPUOTMKEHHBIX 3aKOHOB YITPABICHMUSL.
Meton wuHTErpo-AuQhepeHINATBFHBIX COOTHOIICHNH B JmHEHHBIX 3amadax MCC. CewmelicTBa
HEOTPHIIATEILHBIX SJHEPTETHUECKUX (PYHKIIMOHAIOB. Bapuaiimontsie GopMyTHpOBKH IUHAMHYECKHUX
3a1a4 yIpyrocTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe o6opynoBaHue /ISt JICKIHNA U MPAKTHUECKUX 3aHITHN: KOMIBIOTED U MYJIBTUMETHITHOE
o0opynoBaHue (MPOEKTOP, MapKepHasi I0CKa, CBA3b ¢ MIHTepHETOM).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. BapuarnnonHssie 3ajjauu MexaHuKy U ynpasienus [ Texct], Yucnennsie metonbl/®. JI. UepHoychko,
H. B. bannuyk, -M., Hayka, 1973
2. MeToj KOHEUHBIX 3JIEMEHTOB JjIs djumnnTudeckux 3anad [ Texcr] = The finite element method for
elliptic problems/®. Cespie , -M., Mup, 1980
3. BapuannoHHbIe TPUHIUITEI MEXaHUKHU cIuTonTHOHN cpensl [ Teker]/B. JI. bepaudeBckwuii, -M., Hayka,
1983
1. BapuaruoHHbIe METONBI B TEOPHUH YIIPYTOCTH U miacTuaHocTH. Bacuazy K. , M.: Mup, 1987.

JomnonHurenbHas aureparypa
1. Bapuannonssie MeTo/ibl B MaTeMaTruecko ¢pusuke u texuuke [ Tekcr]/K. Pekropuc , -M., Mup,
1985
1. Maremaruueckast Teopus ynpyroctu.Cospie @. , M.: Mup, 1992. 472 c.
2. Schwab C. H. p- and hp-Finite Element Methods: Theory and Applications in Solid and Fluid
Mechanics. Oxford: Clarendon Press, 1998.
3. Mertonp! ynpaBieHHs HEIMHEMHBIMU MEXaHUYeCKUMHU cucteMamu. YepHoycbko @.JI., AHaHbEBCKUI
UM., Petimun C.A. , M.: DU3MATIJIUT, 2006, 328 c.
4. Integrodifferential relations in linear elasticity. De Gruyter Studies in Mathematical Physics 10
[Teker]/G. V. Kostin, V. V. Saurin, -Berlin, De Gruyter, 2012

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

1. http:/lib.mipt.ru/ — snexTponnas 6ubnmorexka Ousrexa

2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHUE).

3. http://benran.ru —OubaMOTEKA IO €CTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.
4. http://eqworld.ipmnet.ru/ru/library/ — snexrponHnas Oubiauorexa noprana Eqworld



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonnmoe nporpammuoe obecnedenue: Microsoft Office (Word, Excel, PowerPoint),
porpamMMHbIi koMIieke Maple.

Obecrieuenne caMOCTOSTETLHON paOOThI: TEKTPOHHBIE pecypchl, B ToM uncie Beo-caiiT MIMex PAH
(https://ipmnet.ru/), 6a3sl KypHanoB nzgarenbeTB Springer, Elsevier, AMS

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlMid AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIUM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IOUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

— MOATOTOBKY K ITU(dEpEeHINPOBAHHOMY 3a4ETy H SK3aMEHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylaeHTa ocyuecTBisercs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadeapa MEXaHUKH U TPOTIECCOB YIIPABICHUS
Kypc: 1
KBaJupuKaAnus: MarucTp

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

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: I'B. KocruH, 1-p ¢us.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3MYHBIX 001aCTAX HAYKH (TEXHUKH)

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe UieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUSA NUCTTUIINHBI <(BapI/IaLII/IOHHI>Ie MCTOAbI B MCXaHHUKC CIUIOIIHBIX CPCI» 06yqa}0mnﬁc51

JOJIKCH:

3HATb:

- KITAaCCUYCCKHUEC IMTOCTAHOBKHU KPACBBIX U HAYAJIbHO-KPACBBIX 3a1a4 MCXaHUKU CIIJIOIIHBIX CPEI;
- OCHOBHBIC BApHUAIIMOHHLIC MCTOAbI pCHICHUA 3a4a4 JIA MCXAHUYCCKUX CUCTCM C paCpCACICHHbBIMU

napameTpamy;

- UYHCJICHHBIC NOAXOAblI K HOCTPOCHHUIO AaIlllIPOKCUMAIMU PCHICHUA JIMHESHHBIX 3aaa4 B MCXAaHHUKC

CIUIOIIHBIX CPE.
yMeThb:
- NPUMEHSTH

Ha IMIPAKTHUKE

MaTeMaTH4eCKHUI

arrapar BapHUallMOHHOTO HCYUCJICHUA n

q)YHKI_II/IOHaJ'IBHOFO aHaJin3a 4Jid peuICHUS CTaTUYCCKUX U JUHAMUYCCKUX 3a1a4 MCXaHUKU,
- BBI6I/IpaTB HauOoJee 3(1)(1)CKTHBHLIﬁ MCTOJ pCUICHUA B 3aBUCHUMOCTU OT KOHerTHOI\/’I IIOCTAaHOBKH

3a1a4u;

- CTaBUTH U PpCIIATh BApUAITMOHHBIC 3a/1a4U IJI PA3JIMYHBIX I'PAHUYHBIX YCJ'IOBI/II\/’I;
- OCBaMBaTb HOBBIC MPECAMCTHBIC 06nacm, TCOPCTUUCCKUC TMOAXOAbI W METOAUKH B MCEXAHUKE

CIUIOLLIHBIX CPEJ .
BJIaJeTh:

- HaBbIKAMH OCBOEHUS 00IBIIOT0 00beMa HHPOPMAIINY;

- KyJIBTYpO# IOCTAaHOBKHM M MOJICIIMPOBAHUS (PU3MYESCKHX 3a/1a4;

- HaBBIKAMHU PEIICHUS TUIOBBIX 33Jad W 3aJa4 [OBBINIEHHOH TPYAHOCTH TEOPETHYECKOIo IUIaHa C
UCIIOJIb30BaHMEM METO0B (PYHKIIMOHAIBHOTO aHAJIN3a M BAPUAIIMOHHOTO HCYUCIICHHS;

- IPaKTUKOM MCCIICIOBAHUS U PEILICHUS TEOPETUYECKUX U MPUKJIAJHBIX 33/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TCKYIJ_[I/Iﬁ KOHTPOJIb OCYHICCTBJIACTCA B (bopMe CaMOCTOATCIIbHBIX pa60T WM TECTOB B IIMCHMCEHHOI

¢dbopme, yCHBIX OIPOCOB 110 KaXJI0H TeMe.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Ipumepusle 3ananus st qudGepeHIMPOBaHHOTO 3a4eTa:

BapunanTt Ne 1
1. Cobonesckue npoctpancTsa. Kitaccudukanus QpyHKIHOHAIBHBIX IPOCTPAHCTB.
2. Kyco4yHo-noimHOMUaNbHbIE alIPOKCUMALNH (CIUIAHHBI) TSI OMHOMEPHOTO CIIy4asl.

Bapuant Ne 2
1. Onucanue Jlarpamxa u Diinepa.
2. AnnpoxcuManuu nosei nepemenieHnid. bazucasie pyHkun. OproroHanbHbIH Oa3uc.

Bapuant Ne 3
1. YpaBHeHMs IPOAOJIEHO HATPYKEHHOTO YIIPYTOTO CTEPXHSI HA YIIPYTOM OCHOBAHHH.
2. IIpumepsl BapualiioHHBIX (HOPMYITHPOBOK AJISi MEMOPAHBL.

Bapuant Ne 4
1. Cuctema ypaBHEHMH AJ1s1 33a41 HATPY>KEHUS YIIPYyTroil MeMOpaHsbI.
2. I[Ipumepsl BapuaiioHHBIX (POPMYITMPOBOK AJISI CTEPIKHS.

Bapuant Ne 5
1. O6nactu ¢ rpanwuiei Jlummmura.
2. IlonsTHe KIaccuueckoro u 006001meHHoro pernenns 3aaad MCC.

Bapuant Ne 6
1. OCHOBHBIE IOHATHUSI MEXAHUKH CIUIOIIHBIX CPEI.
2. 'mnp6epTOBO MPOCTPAHCTBO.

Bapuant Ne 7
1. Cuctema ypaBHEHHI AJ1s1 33a41 HATPY>KEHUS YIIPYyTroil MeMOpaHsbI.
2. CxansipHOE MPOU3BEACHUE U HOPMa (PYHKLIUH, PACCTOSHUE.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

Ox3amMeHalMOHHBIN OmeT Ne 1
1. I'paHnuHBIE 3a1a4X TUHEWHON TEOPUH YIIPYTOCTH. THUIIBI TPAaHUYHBIX YCIOBUM.
2. OnpeneneHure cOOCTBEHHBIX (POPM U 4ACTOT KoJICOaHUN YIIPYToi Oaliku.

OK3aMeHallMOHHbIN OmieT Ne 2
1. Tenzopsl nedopmannii 1 HanpspKeHUH. TeH3op Moayne ynpyroctu. 3akoH ['yka.
2. YpaBHEHUS IBWXKCHHUS yNPYroil 0anku. THUITbl IpaHUYHBIX YCIOBUH.

OK3aMeHallMOHHBIN OmieT Ne 3
1. IIpyuHIMT MUHUMYMa NOTEHIIMATBHON SHEPTUU B TUHEUHON TEOPUH YIIPYTOCTH.
2. CoOcTBeHHBIC YaCTOTHI U (hOPMHBI KoJieOaHuit yripyroro crepxHs. Meron dypse.

Ok3aMeHalMOHHBIN OueT Ne 4
1. TIpyuHUIMT MUHUMYMa AOTIOIHUTEIBHON SHEPTrUU B TUHEUHON TEOPUH YIIPYTOCTH.
2. CBOoOONHEIC U BEIHYKJCHHBIE KOJICOaHUS CUCTEM Ha MPUMEPE YIIPYTOTO CTEPIKHSI.

OK3aMeHallMOHHEIN OmieT Ne 5
1. Annpoxcumanuu mosneit nepemeniennii. bazucueie pyHkuu. OproroHanbHbIH Oa3uc.
2. lMpunnun I'amunsrona—OcTporpaackoro s 3a1a41 O JBHXKEHUH YIPYTOro CTEPKHSI.



DK3aMeHaIMoHHbIH 6uiet Ne 6
1. Kyco4HO-oTMHOMHUAIIbHBIE alpOKCUMAIMH (CTUIANHBI) /IS OJJHOMEPHOTO CITydasl.
2. IlocTaHoBKa HaYaJIbHO-KPAEBOH 3a/1a4y JMHAMHKH JJIS1 YIPYTOTO CTEPKHSL.

DK3aMeHaIMOHHbIH ouet Ne 7
1. Perynsipuast rpuanrymsiius obnacteit. CrutaiiHbl It MHOTOMEPHOTO CITydasl.
2. MeToj; KOHEUHBIX AJIEMEHTOB JIJISl pEeLIeHHs 3aa4 JINHEHHON TeOpUn yIpyTroCTH.

Kpurepun onennBanus

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HaHUS Y4YeOHOH NporpaMMbl AWCLUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO OwyieTa M OTBETE Ha BONPOCHI IO IMPOrpaMMe IUCLUIUIMHBI, a TaKkKe 10
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITENILHBIX PadOT U TECTOB;

OLIEHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, IIOKAa3aBIIEMy CHUCTEMaTU3UpPOBaHHbBIC, TIIyOOKHE
3HaHUS Y4eOHOM NPOrpaMMbl JUCHHMIUIMHBI NPU OTBETE SK3aMEHAIIMOHHOIO OWJieTa W OTBETEe Ha
BOIIPOCHI 10 TPOTpaMMe JUCLUIUIMHBI, a TaKXKe 0 pe3ylbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT U TeCTOB;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3MPOBAHHBIC, 3HAHUS
y4eOHOH IporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMJeTa M OTBETE HA BOIPOCHI 110
porpamme JUCHUIUIMHEL, a TAKXKE TI0 pe3yJbTaTaM KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX paboT U TECTOB;

OLICHKAa «XOpoImo (7)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT W TECTOB, €CIM OH TBEPJO 3HAET Marepuall SK3aMEHAIMOHHOTO OwiieTa, TPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOTyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPhle HETOYHOCTH;

OLICHKAa «XOpOoIIo (6)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIIM OH 3HAeT MaTepuas SK3aMEHAIMOHHOTO OmieTra, MO CYIIECTBY M3Jaraer ero,
yMeeT MPUMEHSTH TOJTy4YeHHBIC 3HAHUS Ha MPAKTHUKE, HO JOIYCKAaeT B OTBETE MHOTO HETOUYHOCTEH;

OLIEHKa «Xopoulo (5)» BBICTaBIAETCS CTYAEHTY IO pe3ysbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHbIX
paboT U TeCTOB, €CIM OH 3HACT MaTepual SK3aMEHAIMOHHOTO OHMJIeTa, U3JIaraeT ero, yMeeT IpUMEHSTh
MOJTy4eHHbIe 3HAaHHUS Ha MPAKTHKE, HE I0IyCKAeT B OTBETE I'PYObIX OMNOOK;

OLICHKA «YHOBICTBOPUTEIBHO (4)» BBICTABISCTCS CTYAGHTY 10 pE3y/lIbTaTaM KOHTPOJIBHBIX,
CaMOCTOSTEIFHBIX PadOT M TECTOB, @ TAaKXKe, €CIM BO BPEeMs OTBETa SK3aMEHAIMOHHOTO OmieTa OH
nokazay (parMeHTapHbBIN, XapakTep 3HAHHA, HEIOCTATOYHO MpaBWIbHbIE (HOPMYIUPOBKH 0a30BBIX
TIOHSITHI, HO TIPY 3TOM OH BJIaJIC€T OCHOBHBIMH pa3/iellaMi Y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMU IS
JalbHEHIIero ooyueHus;

OLIEHKA «YIOBJIETBOPUTENBbHO (3)» BBICTABIACTCS CTYACHTY 1O pe3yJbraTaM KOHTPOJBbHBIX,
CaMOCTOSATENIBHBIX paboT U TECTOB, a TAaKXKe, €CIM BO BpeMs OTBETa HK3aMEHAIMOHHOTO OHiieTa OH
MoKa3aJl Pa3pO3HEHHBI XapakTep 3HAHWH, HEIOCTATOYHO MpaBHIbHBIE (POPMYIHPOBKH 0a30BBIX
[IOHATUHN, HAapyIIEHUE JIOTUUYECKON MOCIEN0BaTENbHOCTH B U3JI0KEHUU IIPOTrPaMMHOIO Marepuasia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiaMH y4deOHOH mNporpamMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2-1)» BBICTABISIETCA CTYIEHTY IO pe3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TaKXke, €CIM BO BpeMs OTBETa HK3aMEHAI[MOHHOIO OWiieTa, OH
MoKa3aJ, YTO HE 3HaeT OOJIbLIeH YacTH OCHOBHOIO COAEpKaHHs Y4eOHOH MpOorpaMmbl TUCLMILIMHEI,
JO0IycKaeT rpyOble ommMOKM B (HOPMYIMPOBKAX OCHOBHBIX IOHSATHH IUCHUIUIMHBI M HE YMEeT
HCIOJIB30BaTh MOyYEHHBIC 3HAHUS IIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

HuddepeHurpoBaHHBI 3au€T MPOBOAUTCS IO HMTOraM TEKyIIEH YCIEBAaeMOCTH: IO pe3yjbraTam
KOHTPOJIBHBIX, CAMOCTOSITEIbHBIX pabOT/TECTOB MO Ka)KA0H TeMe.

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs mnpepoctasisercss 60 MUHYT Ha HOATOTOBKY.
Ompoc ofyuaromerocs 1o OujeTy Ha YCTHOM OJK3aMEHE HE JIODKEH TMIPEBBbIIATh JIBYX
ACTPOHOMHMYECKHUX YacOB.

Bo Bpemsi mpoBeneHHMs 53K3aMeHa MpU IOJATOTOBKE OTBETOB HA OWJIETHI, OOydaromuecss MOryT
MOJIb30BATECSl MPOTPAMMOM  TUCHMIUIMHBI, KOHCIIEKTAMH JICKIUH, CEMHUHApOB M JI000H Ipyroi
JINTEPATYPOM.

Bo BpeMs mpoBemeHus 3K3aMeHa NpHU OTBETE OOydaIOLIErocs Ha BOIPOCH MO OWIETy WM IO
IporpaMme JUCHUIUINHBI, OH HE MOXKET I10JIb30BaThCsl KOHCIIEKTAaMM JICKIIMH M CEMHHApOB M JIH000M
JpyTroi JINTEpaTypoi.

DK3aMeH NPOBOAMTCS B YCTHOU (opMme.

TpaauumonHas ¢popma OueTa COOSPKUT JBa TEOPETHUECKUX BOIPOCA 110 MPOrpaMMe Kypca.

Ilepen HawamoM S5K3aMEHAIMOHHOW CECCHUM CTYACHTHI MOJYYalOT IEpPEeYeHb BOIPOCOB, OTBETHI Ha
KOTOpbIe HEOOXOANMO 3HATh JUIS YyCICIIHON cjauy K3aMeHa.

OtBer cTyaeHTa onleHnBaeTcs 1o 10-0amuibHOM miKae.



