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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Mopenn MexaHuKH OHOTIOTHYECKHX JKUAKOCTEH U TKaHeH
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBaHUS B reo(hU3UKe U

onoMareMaTHKe
Kypc: 1
KBauuKanus: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBuiIu:

T.M. T'amunoB, kaua. pu3.-MaT. HAYK
B.1O. CanamaroBa, kanj. (u3.-Mar. HayK

[Mporpamma obcyxneHa Ha 3acefjaHny Kadeapbl BEIMUCIUTEILHBIX TEXHOJIOTHI U MOACTUPOBAHUS B TEOPHU3UKE U
onomaremaruke 15.03.2024



AHHOTANMA

Kypc 3anmsruit mo mpeamery «Monenmn MeXaHHKH OHOJNIOTHYECKUX S>KUAKOCTEH M TKaHEH» HMEET LEeNbIo
¢dopmupoBaHrue 0a30BBIX 3HaHMK TIO0 OHWOMEXaHWKE, (OPMUPOBAHHE WCCIEAOBATEILCKUX HABBIKOB U
CIIOCOOHOCTH NPUMEHATh 3HAHWS Ha INpPAaKTUKE. 3aJadaMu Kypca sBISIeTCS, BO-TIEPBBHIX, (opMHpOBaHHE Yy
CTYy€HTOB CIIOCOOHOCTEH CaMOCTOATENFHO (OPMYIMPOBaTh MPOCThIE 3aayd O CTPOCHUU H
(YHKIIMOHMPOBAaHUU CEPICYHO-COCYUCTOH CHCTEMBl M TKaHEW OpraHu3Ma, MPHUMEHEHUE 3S(PPEKTUBHBIX
BBIYMCIIMTEJIBHBIX METOJIOB, IOIy4YeHHE PEIIeHNs B BUe rpaduKkoB. Bo-BTOPHIX, 03HAKOMIICHHE C pealbHBIMU
3a7a4aMyl  MEIUIMHBlL M OWOJOTWH, /i PEUICHUS KOTOPHIX MPUMEHHMBI METOABI MAaTeMaTHYeCKOTO
MOZAEIMPOBaHMA. B-TpeTbMX, u3ydeHHE IMOAXOMOB K MHOTOMAaclITaOHOMY  MOJEIHPOBAHHIO U
KOMOWHHPOBAHHIO PAa3IHYHBIX MOJIEIICH.

1. leau u 3apauu

eap AUCUMNIMHBI

- U3y4YeHHUE CTYJCHTaMH COBPEMEHHBIX JOCTHKCHHUI B OOJIACTH MAaTeMaTHYECKUX W BBIYHCIUTEIBHBIX
METOJ/IOB MOJICJIMPOBAHUS CEPACYHO-COCYIUCTON CHCTEMbI, MEXaHUKH OMOJIOTHYECKUX TKAHEH.

3agauu AU CHUIIHHBI

- tdbopmupoBanre (yHIAMEHTAJIbHBIX MPEICTABICHUH O CTPOCHUM | (QYHKIMOHUPOBAHHUH
CEPACYHO-COCYIUCTOM CUCTEMBI U TKAHEU OPraHu3Ma;

- H3Yy4YCHHUC OCHOBHBIX IMPUHIIUIIOB MOCTPOCHUA MATCMATUUICCKUX MO,I[eHeﬁ (1)I/I3I/I‘IGCKI/IX mponcccoB B
OHOJIOTHYECKHUX KUIOKOCTAX U TKaHAX,

- Ppas3sBUTUC HpeIlCTaBJIeHI/Iﬁ O IIpUHOUIAX THAPOANHAMUKNU U MEXaHUKU TBEPAOTO TEJIa, IPUMCHUMbBIX
B OMOJIOrMYECKHUX 3agadax;

- OBJIAJICHUE METO/MOJOTHEH peIIeHHs 3a/7ad HMICHTU(PHUKAIUK ONTHUMAJIbHBIX MOJEICH
Cep/IeUHO-COCYIUCTON CUCTEMBI;

- W3YYCHHE TOJAXOJI0B K MHOTOMACIITAOHOMY MOJIEIMPOBAHUIO M KOMOWHHMPOBAHUIO Pa3ITHYHBIX
MoJeIIeH;

- 03HAKOMJICHHE C PEaThbHBIMU 3a]]auaMy MEJIUIMHEBI U OUOJIOTHH, IS PEIIESHUS KOTOPHIX TPHMEHUMBI
METOJIbI MaTEMATUYECKOTO MOJIETHPOBAHUSI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOMN
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIEIOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbIH

[IK-2.2 YMeeT NMpUMEHATH MOMyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TEeNFHOCTH

MaTeMaTHU4eCKUI arrmapar u aJlrOpuTMbI,

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNBb30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
O6ubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11IN-3 DBJIdACCT HABbIKAMMU y4dC1UiA B HAY4HbIX
TMCKYCCHUSIX, BBICTYTUICHUS C COOOIECHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

I/IH(i)OpMaI_II/IOHHBIX TeXHOJ'IOl"I/T,I/I 3aaBaTb BOIIPOCHI

pabotbl

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH

OTB€YAaTb Ha IIOCTABJICHHBLIC BOIIPOCHI IIO TEME Hayv‘IHOI/I

MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HUCCIEeN0BaHUN

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,

3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'oTOB K BKIIIOUEHHIO B

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA

npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH Ha PYCCKOM 1 AHTIHHCKOM SI3BIKE

IIPOBOJUTH I10]] HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE UCCIIEZIOBAHNS HA OCHOBE
CYLIECTBYIOILUX METOIOB B KOHKPETHOM

o0mactu mpoeccruoHaTbHON NesTEBHOCTH . .
LIEThI0 U B COOTBETCTBUU C BHIOPAHHON METONHUKOM

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM

npodecCuoHanbHON e TENHHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI
3HAThb!

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M

- METOJAMKY M3BJICUCHUS M aHAJIN3a UHTEPECYIOUIel HayYHO-TeXHNUECKOH HH(OPMAIH 110 MEXaHHUKE
OMOJIOTMYECKUX )KUIKOCTEH U TKAHEH;

- 00mIMe METOAbI PELICHNUS Pa3InYHBIX 3a1a4 MEXaHUKH ONOJIOTNYEeCKUX KHUIKOCTEH U TKaHEeH;

- po()eCCHOHATBHYI0 TEPMUHOJIOTHIO, CIOCOOBI MYONMYHOTO TPENCTABICHUS MOCTaHOBKHU
¢bu3nuecKoil 3a1a4n, COOTBETCTBYIOICH MaTeMaTHYECKOM MOEIH U MOTY4YEHHBIX PE3yJIbTaToOB;

- OCHOBHBIE MaTe€MaTH4YE€CKHE MOJAEIH M METOIbl MEXaHHKH OMOJOTHYECKHX XHIKOCTEH M TKaHEH,
pE3yNBTaThl COBPEMEHHBIX MCCIIC0OBAHNIA B JAHHOM MPEIMETHON 001acTu.

- CaMOCTOSITEJIbHO OCYIIECTBJISTH IIOMCK CIIEUUAIBHOW JUTEparypsl W BeIOMpaTh 3(deKTuBHBIC
METO/Ibl PEILIEH!s] CONNIACHO II0CTABJIEHHBIM IIPUKIIAHBIM 3a/1auaMm;

- CTaBUTb M pelIaTh THUIHWYHBIE 3a4a4d MEXaHWKH OHOJOTMYECKUX >KUAKOCTEH M TKaHEeH c
UCTIONIb30BaHNEM 0a30BbIX AUCIMIUIMH BBICIIEH MaTeMaTHKH;

- aHaTU3UPOBATh JOCTOBEPHOCTH MONYUYECHHBIX PE3YIBTATOB C TOUKH 3pEHUS] PU3UKU U MATEMaTHKH;

- BbIOMpaTh (PU3NYECKYIO0 MOZIETb M3y4aeMOoro SIBJICHUS WK MIPOIecCa U CTPOUTH COOTBETCTBYIOLIYIO
MaTeMaTHYECKYI0 MOJEINb.

BJIAJIETh:

- TEOPETUUECKUM MaTepHajoOM JUIl IOCTAaHOBKM W PpEIICHHS pa3JIMYHBIX 3a/ad MEXaHUKHU
OHMOJIOTUYECKHX KUJKOCTEH U TKaHEeH U HEOOXOMMOTO ISl CAMOCTOSTEIBHON paboThI;

- METOJaMH MaTeMaTHYeCKOTO MOICTHPOBAHMS Ul PELICHUS NPHUKIAJHBIX 33734 MEXaHUKU
OMOJIOrMYECKHX KHUIKOCTeH M TKaHEeH M HaBBIKAMM aHAJIM3a MOTy4YEHHbIX Pe3y/IbTaToB,;

- HaBBIKaMH cOopa, 00pabdOTKH M aHaIM3a HEOOXOIUMOI WH(POPMAIMU YIS PEHICHHs MOCTaBICHHOMN
3a1a4u;

- HaBBIKAMH AaHAJMTUYECKOTO W YUCICHHOTO PEIICHHH Pa3IMYHBIX 3a]a4 MEXaHUKHA OUMOJIOTHYECKHUX
JKHUJIKOCTEH M TKaHEH;

- MeToaMH (U3MYECKOTO M MAaTEeMaTHYECKOTO MOJCIHPOBAHHS JUISI KOPPEKTHON MMOCTAaHOBKH 3alauH
B paMKaX MEXaHHKH CIUIOLIHOM Cpeibl.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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



TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI MEXaHUKU KUIKOCTH 6 15
) MonenmupoBanue TeMOJMHAMHUKH: 3 15
OCHOBHBIE TIOIXOIBI.
3 OCHOBBI MeXaHHMKH JAe(opMHPYyeMOro 10 15
TBEPAOTO TeJa
[laccuBHOE MexaHMUYECKOE IOBee-HHE
4 OMOJIOTHYECKUX TKaHel (rumnepynprue 6 15
MOJIEJIN)
Uroro wacos 30 60
[ToaroroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. OCHOBBI MEXAHUKH KUIKOCTH

OCHOBHBIC TIOHATHS, MCIIONB3yEeMbIC JUI OMMCAHUS JBIKCHHS W JeQOpMaIui CIUIONIHON CpEJbl.
OOmue 3aKkoHBI W YpaBHEHUS MEXaHWKH CIUIOIMIHBIX cpea. Ompenensionue COOTHOIISHHUS.
HproToOHOBCKasI KUAKOCTb, HEHBIOTOHOBCKAs JKUIKOCTb. Bs3KOCTh KpoBH. MeTOApl H3MEpPEHHS
BSI3KOCTH JKHUJIKOCTH. Teuenne [Tyazeitnsa B TpyOe: JKECTKHE/YIIPyTHE CTCHKM;
HBIOTOHOBCKAsI/HEHBIOTOHOBCKAS KHUIKOCTD

2. MonenupoBaH#ie TeMOAMHAMHUKHN: OCHOBHBIE TIOAXOIBI.

Oco0OCHHOCTH CTpPOCHHUsSI KPYMHBIX aprepuil. MexaHuueckoe moBelneHue aprepuii. OcoOeHHOCTH
MOJZIETTUPOBAHUS KPOBOTOKA B KPYIIHBIX apTEPHSIX.

Oco0OeHHOCTH CTpPOCHHSI W MEXaHWYeCKoro ToBeneHuss BeH. (OCOOCHHOCTH MOACIMPOBAHUS
KpOBOTOKa B BEHaX
[Tonxonpr MogenMpoBaHUe TEMOAMHAMUKH B COCYaX Majioro JUameTpa.

Crpoenune cepaeunHoi MbImIbpl. OCOOEHHOCTH pabOTHI CepAla M TOAXOABI K MOICIHPOBAHUIO.
KopoHnapHbIil KpOBOTOK.

3. OCHOBBI MEXaHUKH Ae(HOpMUPYEMOTO TBEPAOTO Tela

Mepsi aedopmaruii. Mepsl Hanpspkenuit. Onpenenstonie cootHomenns. OTHOOCHOE pacTsKEHHE.
HByocHoe pactskeHue. Pasnytue wmemOpanbl. OCHOBHBIE TPEATIONOXKEHHS NpH  00paboTke
IKCIIEPUMEHTAJIbHBIX JaHHBIX.

4. [NaccuBHOE MEXaHUYECKOE TOBEJIe-HIE OMOIOTHIECKUX TKaHEeH (TUTIEpyprue MOJCIIH )

l'unepynpyras monens. ®deHomeHonorndeckue mozpenu. «CTpyKkTypHble» Moaenu. H3orporHbie
MOZIEJIM; aHU30TPONHBIE MOJeNU. AKTHBHOE HampspkeHue. AkTuBHas aedopmanus. OCHOBHBIE
YpaBHEHUS 3JIEKTPOMEXaHUYECKON MOIETT MUOKApAA.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Hocka, HOyTOyK 1 MyJIBTUMEIUITHOE 000pya0BaHue (IPOEKTOP UM IJIa3MEHHAS TTaHETIh ).
OOecnieueHne caMOCTOSTENbHONW pabOThI: OTKPBITHIE 0a3bl JaHHBIX, HAYYHBIE KYPHAJIBI 110 MOATNCKE
NBM PAH, cneunanusuposannas oubnnorexka UBM PAH o ¢usuke armocdepsl u okeana,
AIIEKTPOHHBIE KYPCHI JIEKIIUH ¥ dyieKTpoHHas oubiaroreka UBM PAH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. Kommbrotrepasie Mojienu U nporpecc Menununel: / Poc. AH ; mox pea. O. M. BenonepkoBcko-ro .—
Hayunoe n3n. — M. : Hayxka, 2001 .— 300 c¢. — (KubepHeTrka: HeorpaHU4YE€HHE BO3-MOKXHOCTH U
BO3MOXHBIE orpaHnueHust). - budmuorp.: c. 299-300. - 640 sk3. - ISBN 5-02-008371-2 (B niep.)) .

2. B. b. Komenes, C. 1. MyxuH, H. B. Cocuun, A. I1. ®aBopckuii Maremarnueckune MOIeIn
KBa3H-0JTHOMEPHOI remonmHamuky: Metonndeckoe nmocodue / — MAKC IIpecc Mocksa, 2010. — 114
c. http://vmbak.cs.msu.ru/prep/MathModeQuas%201Dhemodin.pdf

3. Xomnonos A. A., Ytkus I1. C., Xononos A. C. MOHOTOHHBIE Pa3HOCTHBIE CXEMBI BRICOKOTO MTOPAIKA
anmnpoKCUMAIIMH JJIs1 CUCTEM YpaBHEHUH runepOonnyeckoro tumna: yaeonoe nocoone. MOTH, 2015 —
69 c.

4. Payan, Yohan, and Jacques Ohayon. Biomechanics of living organs: hyperelastic constitutive laws
for finite element modeling. World Bank Publications, 2017.
https://www.sciencedirect.com/book/9780128040096/biomechanics-of-living-organs

JononaurtensHas IuTEparypa
5. Kapo K., Ilenymu T. Mexanuka kpoBooOpamienus.- MUP, Mocksa 1981 - 624 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://dodo.inm.ras.ru/
2. http://vmbak.cs.msu.ru/prep/MathModeQuas%201Dhemodin.pdf

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. http://www.inm.ras.ru/library/direct2/

2. http://www.ocean.ru/

3. lloanucka UBM PAH Ha oTredecTBeHHBIE 1 HHOCTPAHHbBIE HAYYHBIE KYPHAIIBI 10 MPOQUITIO Kypca.
4. CBoOOIHO pacnpocTpaHseMble JaHHBIE 110 COCTOSHHUIO OKEaHa.

5. CBobOonHO pacmpocTpaHseMble JaHHBIE peaHan3a COCTOSHUS aTMoc(epsl 1 OkeaHa.

6. JlaHHBIE MEXIYHAPOIHOTO IPOEKTa CpaBHEeHUs KiuMaTrnueckux moneneid CMIP4 u CMIPS,
YY9acTHHKOM KoToporo siBisiercs UBM PAH.

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus IUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsDKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIBHO HEOOXomuMoe Bpemsl [uis paldoThl CTylIeHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;



— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOATEJIILHOTO  M3Y4EHHS,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHUI, CBOICTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcst B (opme
HUHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 1oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu

3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYJIbTalUAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa BEIYMCIUTEIbHBIX TEXHOJIOTHI U MOJICIIMPOBAaHUS B reo(hU3UKe U

onomareMaTHKe
Kypc: 1
KBaTuuKanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT
PazpaGoTunkm:
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaoB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEI0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKWH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MU3Yy4YCHHUA JUCHUIIIAHBI <(MOI[CJ'II/I MEXaHUKU OUOJOTHYECKUX )KI/I,Z[KOCTGI\/’I M TKaHCH»

00yJaromuiics JOKeH:

3HATb:

- METOJAMKY M3BJICUCHUS M aHAJIN3a UHTEPECYIOUIel HayYHO-TeXHNUECKO HH(OPMAIIH 110 MEXaHHUKE

OMOJIOTHYECKHUX )KHI[KOCTCi/'I n TKaHeﬁ;

- 00mIMe METOAbI PELICHNUS Pa3INYHbIX 3a1a4 MEXaHUKH ONOJIOTNYEeCKUX KHUIKOCTEH U TKaHEeH;

- po(eCCHOHATIBHYI0 TEPMHUHOJOTHIO, CIOCOOBI MYONMYHOTO TPENCTABICHUS MOCTaHOBKHU
¢bu3nuecKoil 3a1a4n, COOTBETCTBYIOIICH MaTeMaTHYECKOM MOEIH U MTOTY4YEHHBIX PE3yJIbTaToOB;

- OCHOBHbIE MaTe€MaTH4YE€CKHE MOJAEIH M METOIbl MEXaHHKH OMOJIOTHYECKHX KHIKOCTEH M TKaHEH,
pE3yNBTaThl COBPEMEHHBIX MCCIICOBAHNI B JAHHOM MPEIMETHON 001acTy.




YMeThb:
- CaMOCTOSATEJIFHO OCYWIECTBIISATh IHOWCK CIIEIMaJIbHOM JHUTEpaTypsl M BbIOMpaTh 3(QeKTUBHbBIC
METO/IbI PEIIEHUS COTVIACHO NIOCTABICHHBIM MTPHUKIIAIHBIM 3a/1a4aM;
- CTaBUTh M pelIaTh THUIIMYHBIC 33/1aud MEXaHUKH OHOJIOTMYECKUX MKHIKOCTeH M TKaHEeH ¢
WCIOJIb30BaHUEM 0a30BBIX JUCHUIUIMH BhICIIEH MAaTEeMAaTHKH;
- aHAJIN3UPOBATH JOCTOBEPHOCTH MOMYUYEHHBIX PE3YJIbTATOB C TOUKH 3pEHUS (PU3UKH U MaTEMaTHKH;
- BBIOMpaTh (PU3UUECKYIO0 MOJIENb U3Y4aeMOro SIBIICHHUS WM MPOLECCa U CTPOUTH COOTBETCTBYIOIIYIO
MaTeMaTUYEeCKYI0 MOJEIIb.

BJIA/IETh:
- TEOPETHUECKUM MaTE€pHajoM JUIi IOCTAaHOBKM U PpEIIEHHsS pa3IMYHBIX 3a/ad MEXaHUKH
OMOJIOrMYECKHX KHUIKOCTEH U TKaHEeW M HEOOXOAMMOTO JUTS CAMOCTOSITEIbHON paboTHI;
- METOJaMH MAaTeMaTH4YeCKOTO MOAEIMPOBAHMS Ui PELICHUs NPHKIAAHBIX 3a1ad MEXaHUKHU
OMOJIOTMYECKHX KHUIKOCTEH U TKaHEeW M HaBBIKAMH aHaJIM3a MOJTYYECHHBIX Pe3yIIbTaToB;
- HaBbIKaMH cOopa, 00pabOTKH U aHaju3a HeOOXOAMMON MH(pOpPMAIUU JIJISl PEIICHUS TOCTaBICHHON
3aj1a4u;
- HaBBIKAMM aQHAJMTUYECKOTO U YUCICHHOTO PEIICHUH Pa3lWYHBIX 3a1a4 MEXaHWKH OMOIOTHYECKUX
JKHUIKOCTEH M TKaHEH;
- MeTtoziaMH (U3MUECKOTO M MAaTeMaTHYeCKOr0 MOAEIMPOBAHMS U KOPPEKTHON MMOCTAHOBKHU 3a/1auH
B paMKaX MEXaHHKH CIUIOLUTHOH CPeJIbl.

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

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. OCHOBBI MEXaHUKH CIIJIOIIHBIX CPET

2. VYpasuenue HaBwe-Ctokca. bespasmepHslii Buj

3. Bsskocts. Peonorus kposu

4. KpoBooOpamienue. KposenocHsbie cocynbl. Cepaiie

5. Tlocrpoenue moseneit kpoBooOpamieHus. Knaccudukamnum Moaeneit

6. Bunnkeccenb-monenu.

7. OxHOMEpHBIE MOJEIIN KPOBOTOKA

8. Kputuueckuil aHanu3 M H3JIOKEHHE HAYyYHOM CTaTbU IO MOJEJIMPOBAHUIO B OMOJIOTMYECKUX
KHUIKOCTSX WM TKAHSX.

9. I'panuent nedopmauuii. [lonspaoe paznoxenue rpaguenta gegopmanuii. Mepsl gedopmanuii.
10.Meps! Hanpspxenuid. Tenzopsr [Tuonsi-Kupxroda. Tenzop Kommn.

11. DxcrnepuMeHTalbHbIE METOAbl HCCIENOBAHUS MATKMX TKaHed. OCHOBHBIE MPEATIONIOKCHHUS.
O0paboTKa SKCIICpUMEHTAIILHBIX JJAHHBIX.

12. Omnpenensroniyie COOTHOIIEGHUSA JUIsI TUIEPYNpyroro warepuana. M3oTpomHbiii MaTepual.
AHM-30TPOIHBIN MaTepHall.

Kpurepun oneHuBaHus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MNporpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NMpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.



Ouenka ommuyHO 8§ OawioB - BBICTABIISICTCSl  CTY/AGHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yaoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeneHus auddepeHIMpPOBAHHOTO 3a4eTa OOydaroluecss MOTYT —IO0JIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, @ TakKXkKe CHPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.

JudepeHnrpoBaHHbIN 3a4eT MPOBOAUTCS MyTEM OpPTaHU3AaLUH CHENUAIBFHOTO ONPOCa, IPOBOIUMOIO
B YCTHOH (hopMme.



