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1. Ilen ocBOEHMS AUCHMIIIMHBI
[MenssMu IHUCLMIUIMHBL SBIAETCA HAY4YUTh CTYACHTOB JlarpaHkKeBy M KOHOHUYECKOMY
dopmManu3My TEOPETUYECKON MEXaHUKU M NOKa3aTh KAaK OHU NPUMEHSIOTCS K KOHKPETHBIM 3aJadaM.
HayuuTtsb cTyIeHTOB HCTIONIB30BaTh 3TH (OPMATU3MBI, pelias KOHKPETHbIE 3a1auu. [lomydeHHbIe 3HAaHHS
OyAyT Tak)e UCIOJIb30BaThCs B Kypcax «KBaHTOBast MexaHuKa» U «TepMonHMaMUKa.

2. MecTo qucuuminHbl B cTpykType OIT

JucuuniauHa «Teopernueckas MEXaHUKa» OTHOCHUTCS K 00s3aTeIbHON JacTHu
obpazoBarenbHoii mporpammbl (b1.0.25) B cootBeTcTBMM ¢ HampamiaeHueM moarotoku: 03.03.02
dusuka. Jlist OcBOEHHUS TUCHUIUIMHBI HEOOXOIUMO 3HAHWE BEKTOPHOTO M TEH30PHOIO aHaIn3a,
MaTeMaTHUYeCKOTO aHain3a, OOBIKHOBEHHBIX IU(p(epeHInalbHbIX YpaBHEHUH U Kypca MEXaHUKU W3
UKJa oomas Gus3mka.

Jl1s ocBOGHUS JTaHHOW JUCHMILTUHBI 00YyUaOLIUICS TOJKEH:

3HaTh: MEXaHUKy U3 oO0med  (u3uKu, MaTeMaTHYeCKWd  aHaiuu3, OOBIKHOBCHHBIC
muddepeHIranbHble YpaBHEHUS, BEKTOPHBIN 1 TEH30PHbBIN aHAU3.

YMeTh: pematsh OOBIKHOBEHHBIC U depeHIMaTbHbIC YpPaBHEHHS, B YAaCTHOCTH YpaBHEHUS
Heiotona, auddepeHunpoBarb, BBIYHCIAT, HHTErpaibl, packiansiBaTh (GyHKIUH B psg Teitnopa,
OTIEPUPOBATH BEKTOPAMH U TEH30PAMHU.

VIMeTh NpakTUYECKUM OMBIT: TEXHUKU BHIYUCIICHHUM, YKA3aHHBIX B . «YMETh.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, popMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

0) oobmenpodeccuonansubie (OIIK):

OIIK-1 CIIOCOOHOCTh  HCIOJIB30BATh B MpOoQecCHOHANBHON JesSTeNbHOCTH 0a30BbIe
€CTECTBCHHOHAYYHbIC 3HAHMS, BKJIIOYAas 3HAHUA O TIPeAMETe W OOBEKTaX W3YYEeHHs, MeTojax
MCCJIEI0BAHMS, COBPEMEHHBIX KOHIENIUSAX, TOCTHKEHUSAX U OTPAHUYEHHUSIX €CTECTBEHHBIX HAYK.

OIIK-2 crmocoOHOCTB UCIIOIB30BaTh B MPOGECCHOHATBHON EATETFHOCTH 0a30BbIe 3HAHUS
dbyHIaMeHTalbHBIX Pa3eoB MAaTeMaTHUKH, CO37aBaTh MaTeMaTHUYECKHE MOIETTU THITOBBIX
MpoeCCUOHANIBHBIX 3a71a4 U UHTEPIPETUPOBATH IMOTYUYEHHBIE PE3YIbTAThI C YIETOM IPAHUI]
MPUMEHUMOCTH MOJIeen

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO AUCHUILUINHE, COOTHECEHHBIX ¢
HHAUKATOPAMHM T0CTUKeHUsI (POPMHUPYEMbIX KOMIIETEHIIUI

B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00 YJArOIITHICS JOTIKEH:

3unarb: HproToHOB, JlarpanxeB 1 KaHOHUYECKHM (OpMaTu3Mbl

YMmerp: Pemars 3agmaun 6 Ttumos: 1, OgHomepHoe nBuxkeHue; 2. CocTaBileHHWE ypaBHEHUN
Jlarpamxka: 3. CoOcTBeHHBIE 4YacTOThl Maibix KojeOanwit: 4. llentpanpHoe mone; 5. CkoOku
[Tyaccona; 6. YpaBuenue ['amunbroHa-SAko0u.

HmeTh HaBBIK: pabOThI C MATEMAaTUYECKUM amapaToM TEOPETHUYECKON MEXAHUKH.

4. O0beM U coiepsKaHue TN CHUTITIHHBI
€M JUCIUILIMHBI COCTABIISACT 2 3a4CTHBIX ¢AUHUIL (72 aKaJeMUYSCKHX YacOB).

4.1. Conep:xaHue AUCHUIVIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHJIAMHU U
TPYA0EMKOCTbIO 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSITENBHONH pabOThI 00YUYAIOMIETroCs MO TUCIUILUINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHOM MPOTPAMMEI.
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Ne Buaer 3amsaThii, ux @OpMBI TEKYILETO
/1 Paznensr (Temsbn) = 00BEM (B ak.qacax, 1o KOHTPOJISI YCTIEBAEMOCTH (110
JTACHUTUIMHBI 3 ouyHO# hopme 00ydeHus) ouHOH popme 0OyueHns)
é 3ansTus 3aHsaTus o .
JNeKIHOH- ceMuHap- OPMBI TIPOMEKYTOUHOM
HOT'O THIIa CKOT'0 THUIIa aTTrecranuu
1. | Tpu dopmanusma TeopeTHUECKON 3 1 BxonHasg IMarHoCTHKA: TECT C
MeXaHUKH. OCHOBHbBIC TOHSATHS MOCIICAYIOUINM  06CYKICHHEM
Jlarpamxesa hopManuzma. pE3yILTATOB.
Cnucok BOIIPOCOB,
HMHTEPECYIOIIUX CTYIAEHTa II0
COJZIEPKAHUIO JYCLIUAIIJIMHBI
(cmaercst B MICBMEHHOM BHJIC)
2. BapuannonHnslii MIPUHIIUIT 3 1 OnopHBIN KOHCTIEKT
HAUMEHBIIIETO NEeNUCTBUS Oryer
I'amunbToHA. YpaBHeHUs
Jlarpanxa.
3. | IlpuHIHATIBI OTHOCUTEIBLHOCTHA 3 1 2
lanumnes.
4. | Tlocrpoenue pynkiun Jlarpanxa. 3 1
5. | OgHOMEpHOE JIBIKEHUE 3 2
6. | [lonaTust wHTEerpana ABIKEHHS. | 3 1
Teopema Hérep. AnautuBHbIE
3aKOHBI COXpAHEHUsS: DHEPIuH,
HMMITYJIbCa, MOMEHTa HMIYJIbCa,
IIEHTpa Macc.
7. | CocraBnenue ypaBHeHHH | 3 1
Jlarpanxa.
8. | Manele konebaHus: CBOOOIHEIE, 3 1 2
3aTyxarouue, MHOT'OMEpHBIE,
BBIHY)KJICHHBIC.
9. | Beruucnenue COOCTBEHHBIX | 3 1
4aCTOT MaJIbIX KOJICOaHMIl.
10. | 1-1  koHTponbHas pabora mo | 3 2 1-s1 koHTpONIBEHAs paboTa
TeMaM: OJHOMEpPHOE JBIKCHHE,
COCTAaBJICHHE ypaBHEHUM
Jlarpanxa, BBIYHCIICHHE
COOCTBEHHBIX  YacTOT  MaJbIX
KoJIeOaHUH.
11. | Henrpanpaoe mnone. Keruepossr | 3 1
3a/1a4Hu.
12. | JIBmwxeHue B IICHTPAIBLHOM IOJIC. 3 2
13. | [MonsaTus (Ha3oBBIX MEPEMECHHBIX, | 3 1
(azoBoro mpocTpaHcTa, hazoBon
TPadKTOPHH.
14. | KaHoHHWYecKHEe ypaBHEHUS 3 1
15. | Cko6ku Ilyaccona 3 1
16. | Berancnenue ckob6ok ITyaccona 3 1 2
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17. | Beruucnenue cko0ok Ilyaccona 3 1
18. | Kanonnueckue npeoOpazoBaHuUs 3 1
19. | YpaBuenuss [ammnbrona-Skoom. | 3 2
Paznienienue nepeMeHHbIX.
20. | Perrenue KaHOHUYECKHX | 3 1
YpaBHEHHH c TIOMOIIIBIO
ypaBHeHus ['amunpToHa-Ako0u.
21. | 2-1  KOHTpOJbHas pabora 1O | 3 2 2-51 KOHTPOJIbHAs paboTa
TeMaM:  LEHTpaJIbHOE  IIOJIE,
CKOOKH [TyaccoHna, METOJ
ypaBHeHuil ['amunpToHa-Ako0u.
22. | 3auer 3 2
HToro 3a cemectp: 18 18 OKk3ameH
Hroro mo mucturimge: 18 18

4.2. Pa3BepHyTO€ ONMUCAHME CO/IEPKAHNUS TUCHMILJIMHBI 0 pa3aejaM (TeMaMm)

1. Tpu ¢popmanusma mexanuku. OcHoBHbIe noHsTHS JlarpanixkeBa ¢popmanusma
PaccmarpuBarorcss HeroToHOBCKUH, JlarpanxkeB u kaHoHWYeCKui (popmanu3Mmel. Jlaercs ux

TreOMETPUYECKOE U aHATMTHYECKOE TPEICTABICHUE B TPEX MEPHOM (PU3NIECKOM, KOH(PHUTYPAITHOHHOM H
(a30BOM MPOCTPAHCTBE COOTBETCTBEHHO. J[at0TCsi OCHOBHBIE MOHATHUS JlarpankeBa popmanu3ma: 4ucio
cTerneHen cBo0o/Ibl, 0000IIEHHbIE KOOPAUHATHI U CKOPOCTH, (pyHKIMHU Jlarpanika, KOHPUTypalmOHHOTO
IPOCTPAHCTBA, TPACKTOPUN B KOH(PUTYPALIMOHHOM MTPOCTPAHCTBE.
2. BapuannoHHblii NPUHIKUI HanMeHbIero Aelicteust [amuibToHa. YpaBHenue Jlarpanxka
Jaercs nonsaTHE ASWCTBUA U (HOPMYIUPYIOMUI NPUHIKI HauMeHbIuero aeictsus ['amunbrona. C ero
ITOMOIIBIO BBIBOJSTCS YpaBHEHHUs Jlarpanska. IlepednciaroTess U JOKa3bIBalOTCS CBOMCTBA ITUX
ypaBHeHuii: 1. UHBapuaHTHOCTH Mpu YMHOXKeHUH (pyHKIMHK Jlarpanka Ha MOCTOSHHYIO. 2.
KoBapuantHocTs ypaBHeHuit Jlarpanka npu TouedHbIX npeoOpa3oBaHusx. 3. IHBapuaHTHOCTD
ypaBHeHuii Jlarpanka npu go6aBinenuu K GpyHkuuu Jlarpanxka rpaneHTa Ipou3BOIbHON QYHKINH. 4.
AnautuBHocTh QyHKIMM Jlarpanka u pacnajgeHue ypaBHeHu Jlarpanka Ha HECBSI3aHHBIE MTOACUCTEMBI
JUISL MEXAHUYECKOM CUCTEMBI, COCTOSAIIEH U3 HEB3aUMOAEHCTBYIOLIUX TIOICUCTEM.
3. [Ipunuun oTHocuTeAbHOCTH [Nanuies
BBoauTcs NOHATHE HHEPLUUAIBHON CUCTEMBI OTCYETA, KAK CUCTEMBI, B KOTOPOU MPOCTPAHCTBO
OJTHOPOJHO M M30TpONHO. [Toka3pIBaeTCs, 4YTO B 3TOM ClIydae CKOPOCTh JIBUKEHUS Tella oTcueTa Oyaer
nocTOsTHHOM. BBOIMTCS MpeoOpazoBanue ["anmuies: B mpocTeiiieM OJTHOMEPHOM CiTydae. ITOT Clydai
00o011aeTcst Ha MPOU3BOIBLHOM MpeodpazoBanuu ['anumnes. [loka3piBaeTcst 4To OHO 3aBUCHUT OT 10
MapaMeTpoB, YTO TaKue MpeoOpa30BaHUs MOYKHO BBITIOJIHSATH MOCIEI0BATEIbHO U COOTBETCTBYIOIIAS
JyarpaMma Juist TpeX MHEpLUAIbHBIX CHCTEM OTcueTa OyAeT KOMMYTaTUBHOM, a 3HAUUT,
npeoOpazoBanue ["anmies o6pasyer 10-Tu mapaMeTpUIECKyIO TPYIITY, MAaTEMAaTHIECKH PEATU3YIOTIYIO
cnenyromue cummeTpun: 1. OqHOpOoAHOCT BpeMeHU. 2. OMHOPOJHOCTh IPOCTPAHCTBA. 3.
N30TponHOCTh MPOCTpaHCTBA. 4. DKBUBAJIEHTHOCTh MEXaHUYECKOTO JABMKEHUS B TI000H MHEPIIHAIIBHON
CUCTEME OTCUETa.
4. ITocTpoenue pynkuuu Jlarpanxa
W3 npuHImna oTHOCUTENbHOCTD [ anuet BeiBoauTes BUA pyHKmU Jlarpanxa ams cBOOOAHOTO
JBIDKCHUSI OJTHOM YacTUIbI. DTa GYHKIIUS COBITAIAIOT C KHHETHYECKOM dHEepruei yactuipl. M3 cBoiicTBa
aJATUTUBHOCTH (yHKIMHU Jlarpanika 1jsi HeB3aMMOICHCTBYIOIIMX MOACUCTEM MEXaHUYECKOIM CHCTEMbI
BbIBOUTCS BUA QpyHKkuuu Jlarpanska A IpoOM3BOJIBHOTO YMCIIa HEB3aUMOACHCTBYIOUINX YacTUIl. JTa
(GyHKIUS ecTh CyMMa KHHETUYECKUX SHEPTUil OTIAIEHHBIX YacTUll. BBOIUTCS MOHATHE MOTEHIIMATEHON
SHEPTUU U JIeNaeTcs TUIoTe3a, 4to GyHkuus Jlarpanka B3auMOJeHCTBYIOIMX YaCTHUI] €CTh Pa3HOCTh
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KHHETHYECKOMW M IMOTEHIIMAILHON SHEPrUuil. JTa TUIOTE3a IMIPOBEPSETCS MOJCTAHOBKOW ATOW (PYHKITUN
Jlarpanka B ypaBHeHue Jlarpanxa, koTopasi JaeT aaet ypasHeHus: Herotona.

5. OnHoMepHOe NBUKEHH e

[Toka3bIBaeTCsI, YTO B CIIy4ae CUCTEMBI C OJTHOM CTENEHBIO0 CBOOOIBI ypaBHEHUS JlarpaHxka MOXKHO
IIPOMHTETPUPOBATH B KBAJpaTypax Mpu 000N NOTEHIIUAIBHON SHEPTUH.

6. Illonsitue nHTerpaJa aApu:keHus. Teopema Hérep. AiauTHBHBIE 3aKOHBI COXPAHEHHUS: JHEPTUM,
HMIIYJIbCa, MOMEHTA UMIIYJIbCA, IEeHTPa Macc.

JlaeTcst MOHATHE MHTETpaia IBMKEHUS U MOKA3bIBACTCS, YTO MEXaHMYECKAst CUCTEMA C S CTEMEeHSIMU
CcB0O0OIbI MMeeT 2S uHTEerpaioB aBwkKeHUs. [loka3zpiBaeTcs, 4To ecTh 10 aauTHBHBIX HHTETPAJIOB
JBIKEHUSI, KOTOPbIE MOKHO HAWTH, HE MHTErpUpysl ypaBHeHHe Jlarpamxka. @opMmynupyeTcs: Teopema
Hérep nns rpynnel ['anueil u nokaspiBaeTcsi, 4To 3TH 10 aAIUTUBHBIX UHTETPAJTIOB JIBHXKCHUS —
caencteue 10-Tu cCUMMETPHI IPOCTPAHCTBA U BPEMEHU. DHEPTHSI CIIEICTBUE OJHOPOJTHOCTD BPEMEHH.
NMiynbC — 0OAHOPOAHOCTD MPOCTPAaHCTBA. MOMEHT UMITYJIbCa — U30TPOMHOCTD NMPOCTpaHcTBa. LleHTp
Macc — 9KBUBAJICHTHOCTh MHEPIIUAIBHBIX CUCTEM OTCUETA.

Hcnons3yto Teopemy Hérep nokasbiBaeTcst U3 3TUX CUMMETpUid Bce 3T 10 aJIUTUBHBIX UHTETPAJIOB
JBY>KEHUU. [{aeTcst NOHATHE HMIMHAPUYECKON KOOPAMHATHI U ITOKA3bIBAETCS YTO COINPSKEHHBIN C HEX
MMITYJIbC — UHTErPaJl ABUKECHUS.

7. CocTraBienne ypaBHenuii Jlarpan:ka

[To npuHIMIY, H300paka0IIeMy MEXaHMUYECKYIO0 CUCTEMY COCTaBIIseTCSl ypaBHeHus Jlarpanxka.
CrynenTam noapoOHO MOKa3bIBACTCS OJIHA 3a/laya, a IIOTOM JaeTcs 5-6 3a1a4 1711 CaMOCTOSITEIIBHOTO
pemeHus. YacTp pemaercs B ayJMTOPUH, OCTAIbHBIE — CAMOCTOATENBHO JOMA.

8. MaJsbie koj1e0aHus: CBOOOAHBIE, 3aTyXaK0llMe, MHOTOMePHbIE, BO30Y K/1eHHbIE.

[TokasbIBaeTCsi, YTO B MPOCTEHIIIEM CiTydae OJHOMEPHBIE Mallble KoJieOaHus OyayT MPOUCXOIUTH B
OKpPECTHOCTH MMHMMYMa MOTEHIMAILHON dHEPrun. BeIBoAsATCS U3 ypaBHeHul Jlarpanxka ypaBHEHHs
HrtoToHa. BBomuTCs mOoHATHE COOCTBEHHON YacTOTHI M CTPOUTCS PEIlIEHUE 3TOTO YPaBHEHUS B TPEX
dopmax:1. Cyneprno3uiuu AByX rapMOHUYECKHUX KoJebanuit, 2. OgHo rapmMoHnueckoe kojebanue. [lpu
STOM BBOJMTCS MOHATHE aMITUTYbI KoeOaHui, Ppa3pl U HauaabHOU (ha3bl. 3. DKCIIOHEHIHATbHAS
KoMIUTeKCHas ¢popma. Beraucisiercst sHeprus oqJHOMEPHBIX KoJieOanuii. BBonuTcs mousarue o cuie
TPEHUs, KAK MEXaHMYECKOM CHUJIE U TOHATUE O JUCCUIIALIUA MeXaHnyecKor sHepruu. [lokazano, uto
ypaBHEHHUE JIBMKEHUS 3aTyXalOUUX KOJIeOaHW MOXKHO MOJYyYUTh ABYMS CITIOCOOaMU B paMKax
JlarpanxeBa hopmanusma: 1. BBoas siBHyr0 3aBUCUMOCTh QyHKIMK Jlarpanxa oT BpeMeHu 6e3
U3MeHeHus ypaBHeHul Jlarpanxa. 2. Moauduuupyio ypaBHeHus Jlarpanika BBOJIs JUCCUTTATUBHYIO
¢dbynkmuto. [loka3eiBaeTcs, 4TO ypaBHEHUE 3aTYXAIOMINX KOJIeOaHUI MEHSETCs TPH MHBEPCUHU BPEMEHHU.
OTO MO3BOJISIET BBECTH CTpeNly BpeMeHu. PaccmaTrpuBaercs S crpen Bpemenu: 1. TepMoanHamuyeckast.
2. OnexkrpomarnutHas. 3. Kocmonoruueckas. 4. KBantoBo-mexanuueckas. 5. CBsi3aThbCs C HApyILICHUEM
3aKOHA COXpaHEHUs KOMOMHUPOBAHHOMN YE€THOCTH.

Ctpourtcs pelieHrue 0JHOMEPHOTO YPaBHEHHUS 3aTyXalOIIUX KOJeOaHU U TIOKAa3bIBACTCS, UTO MPU
CHUJILHOM TPEHHUH KoJieOaHU He OYIEeT — 3TO ClIydail anepuoaIuIecKoro 3aTyXaHusl, a MpH, ciradom —
YMEHBIIIAETCS 4acTOTa KoJeOaHU, a aMITUTY/a SKCIIOHEHITUAIBHO CTPEMUTCS K HYITIO.
PaccmarpuBaroTcst MHOTOMEpHBIE KosieOaHus. [Toka3pIBaeTCst WIIH B 3TOM CITy4dae BBECTH
JTUCCUTIATUBHYIO (DYHKIIUIO U YTO, B CHITY MTOJIOKUTEIHHON OMPEAeIEHHOCTH 3TON (QyHKITHH,
MEXaHWYECKast SHEPTHS CUCTEMBI MOXKET TOJIBKO YMEHbINAThCA. CTPOUTCS pEIIeHne YpaBHEHUN
MHOTOMEPHBIX KOJICOAHUH U JAaeTCsl alTOPUTM BBIYUCIICHHSI COOCTBEHHBIX YacTOT TaKUX KOoJIeOaHUH.
[Tomryuaetcs, uTo 6e3 3aTyxaHus cOOCTBEHHOM YaCTOThI — Kosie0aTeNbHbIE U BEIIECTBEHHbBIE YHCIA.
PaccmaTtpuBaroTcs BRIHYKIEHHBIE OTHOMEpPHBIE KonieOanusi. [loka3piBaeTcs 4To B cliydae
MEPUOIUYECKON TApPMOHUYECKON BBIHYK/IAlOIIEW CUIIbI BO3HUKAET, SIBJICHUE PE30HAHCA U aMILTUTYAA
KoseOaHuit pacTeT MUHEHHO co BpeMeHeM. C MOMOIIbIO HHTerpasia [[roaMens cTpouTces pemeHue
YpaBHEHUH BBIHYKJICHHBIX KOJICOAHU TTPH MPOU3BOJIBHON 3aBUCUMOCTH BBIHYXIAIOIIEH CHIIBI OT
BpPEMEHU.
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9. Beruncienne cOOCTBEHHBIX YaCTOT MAJIBIX KOJIeOaHU I

CrynentaM noJpoOHO pemaercs 3ajada O BBIYUCICHUH COOCTBEHHBIX YacToT. [locne aToro onn
HOoJIy4aroT 5-6 3a/1a4 U1 CaMOCTOSTENLHOIO peleHns. YacTh 3THUX 3a/1a4 pelaeTcs B ayAUTOpUH, a
OCTaJIbHBIE — CAMOCTOSTENBHO A0MA.

10. 1-s1 koHTpOJILHAsI padoTa:

CryneHThI IOIy4aloT OAHY 3ajauy u3 Tpex TeM: 1. OqHomepHoe aBuxkeHue. 2. CocTaBleHUE ypaBHEHUM
Jlarpanka. 3. BeruucieHue coOOCTBEHHBIX YacTOT KOJICOAHMIA.

Ha pemenue 3anau naercs 4 akagemudeckux yaca. [Ipu periennn Mo>XHO MOJIb30BaThCSl KOHCIIEKTAMU U
yuyeOHHMKaMU. 3a/1aya CYMTACTCs PELICHHOM, eClIi OHA JI0BE/IeHa /10 KOHIIA U PELICHNE HE COACPKUT
omunOoK. 3auTeHHas 3aa4a o 1-oif KOHTPOJILHOHM Ha 3a4eTe HE JacTCs.

11. /IBu:keHHE B IEHTPAJIBLHOM I0JIe

[Toxa3bIBaeTCs KaK UCIOJIB3YSl MHTETPaJIbl JBUKEHUS SHEPTUU U LIEHTPA Macc MOJIyYUTh HHTETpall
JBYDKEHUS MOMEHTa UMITyJibca. M3 cylecTBOBaHMs 3TOrO HHTErpaia clieAyeT YTo ABHKEHHE B
LEHTPAJIbHOM I10JI€ — IIJIOCKOE, a 3HAUUT YUCIIO CTENEHEN CBOOObI Ui BYX B3aUMOAECHCTBYIOLINX
LEHTPAJIbHO YaCTHUI] COKpaIaeTcs ¢ 6-Tu 10 2-X. Micnoab3ys nHTEerpa IBUKEHUS SHEPTUU U MOMEHTa
UMITYJIbCA JJIS1 IPOU3BOJIbHON OTEHIIMAIBHO YHEPTUH LIEHTPAIBLHOTO 10JIS1 CTPOUTCS pELICHHE
YpaBHEHMI JBM)KEHUS B KBaJpaTypax. DTH KBaJIpaTyphl Aal0T TPAEKTOPHUIO IBUKEHUS U 3aBUCUMOCTb
paauanbHOM KOOpAUHATHI OT BpeMeHH. PaccmaTrpuBaeTcs yacTHbIN ciaydai KemiepoBoil 3agaum.
[Tony4aercst ypaBHEHHE KOHUYECKUX CEYEHUH, TUII, KOTOPBIX ONpeAEseTcs SHEPrueil YyacTULbl UITH
AKCLUEHTPUCUTETOM ITOr0 ceueHus. HaxoauTcs 3aBUCMMOCTD painaibHON KOOPAUHATHI OT BpeMeHU. B
ciyuae sKkcueHTpucurera u3 uarerpana (0, 1) apuwxenus 6yaer GuHUTHBIM. M3 KBajpaTyp BBIBOAUTCS
Tpu 3aKkoHa Kemepa: 1. Kaxkas miianera coaHeuHOM cucTeMbl 00paniaercs mo 3JUImmcy. 2.
CekropuanbHas cCKOpocTb coxpansercs. 3. KyObl 00bInx mosyocei mponopuuoHaIbHbl KBaJpaTaM
NEepPUO0B OOpaIICHHUS.

12. /IBusKeHne B HEHTPAJIBHOM I0JIe

CryneHTtaM aaercs AeTalbHBIM aHaIN3 IOCTPOEHUS (pEeIIeH)s) ypaBHEHUH IBH)KEHUHN B [IEHTPAIbHOM
T10JI€, €CIIU 3aJaHbl MacChl YaCTHUIIbl, TOTEHLIMATIbHAS DHEPTUs U 4 HadanbpHBIX yciaoBus. Ilocie aToro
OHM TOJIYYalOT OHM MOIYYaroT 5-6 3a/1a4 ISl CaMOCTOATEIBHOTO perieHus. YacTb 3Tux 3a/1a4 peraercs
B ayJIMTOPUH, & OCTAJILHBIE — CAMOCTOATEIBHO JJOMA.

13. IlonsaTHue (pa30BbIX epeMEHHBIX, (PA30BOr0 MPOCTPAHCTBA, (PaA30BOI TPAEKTOPHUM.

BBoauTcs moHATHE UMITYIIbCA, COMPSKEHHOTO ¢ 0000IEHHONH KOOPIMHATOM KaK ypaBHEHHH CBA3H,
MO3BOJISIONIMX BBIPa3uTh 00O0OUIEHHYIO CKOPOCTh uepe3 (ha30Bble IepeMeHHbIE — KOOPIUHATHI U
UMITYJIbC, KOTOPBIE U €CTh (pa30BbIe UM KaHOHMUYECKHE NepeMeHHbIe. BBOaITCS MOHATHS 2S-MEpHOTO
($a30BOro NMpOCTpaHCTBA U FTEOMETPUUECKOE OMMCAHUE IBUKEHUS B HEM — ()a30BOI TPACKTOPHUHU.
CocraBistoTcs 3a1a4u 3TOM TPAEKTOPHUU B TapaMETPUUECKOM BUJE, I/I€ TAPAMETPOM CIIYXKHUT BpeMs, U
€CTh 3aKOH JIBI)KEHUSI B KAHOHHMUYECKOM (opManu3Me, T.€. 3aBUCUMOCTD (Da30BbIX IEPEMEHHBIX OT
BpEeMEHH U 2S HayambHBIX ()a30BBIX MepeMeHHbIX. J[aeTcs MoHATHE 0 HEOOXOIMMOCTH KAaHOHHUYECKOTO
dbopmanuzma a5 u3ydeHus B OyayniemM nucuuruinabl «KBaHToBasg MexaHuka» U «TepMoIuHaMUKay.
14. Kanonu4eckue ypaBHeHH

Brruncnsercs nonusiit auddepenunan ot pynkuun Jlarpanxka, nomyyaercs pynkuus ['amumibToHa —
MeXaHUYeCKasi JHEPrusi CUCTEMBI KaK (GyHKIUs (a30BbIX epeMeHHbIX. OOCY)Aat0TCsl JTOCTOMHCTBA —
ypaBHeHue |-ro nmopsiaka.

15. Cxo0ku Ilyaccona

W3 noHATHS UHTErpasa IBUXKEHUS IPOU3BOJIBHON (PYHKIMH (Pa30BbIX IPOU3BOIHBIX U BPEMEHU —
BBOJATCS MOHATHE cKOOKM [Tyaccona, oOpa3oBanHoi n3 pyHKIMK ["'aMIIIBTOHA B paccMaTpUBAEMOM
dbyakuun. Broasitces monstus ckoook Ilyaccona, o0pa3oBaHHOM 13 2-X IPOU3BOJIBHBIX (QYHKITUN
(a30BbBIX NEpeMEHHBIX U BpeMeHH. DopMyTupyIOTCs U J0Ka3bIBAIOTCs cBOicTBa ckoOok [lyaccona, B
TOM 4HcIIe, TOXAECTB SIkoOu 1 Teopemsl IlyaccoHa, NO3BOJISAIOIINE 110 ABYM U3BECTHBIM HHTErpaiaM
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JIBYDKEHUS CTPOUTH HOBBIE 0€3 MHTErpUPOBaHMs YPaBHEHUM JBM)KEHUS. DTU CBOMCTBA UCHOIB3YIOTCS
npu BeuUcIeHnH ckoOok [lyaccona.

16. Boruuciienue ckodok Ilyaccona

Crynenram Beruucisitorcst ckoOku Ilyaccona. Ilocie 3Toro oHM nosiy4aroT OHU IOIy4aroT 5-6 3aaa4
JUISL CaMOCTOSTENBHOrO pemenus. YacTh 3TUX 3a/1a4 pemaercst B ayJUTOPUH, a OCTAJIbHBIC —
CaMOCTOSITENILHO JIOMa.

17. UuBapuant Ilyankape-Kaprana. BappaumoHHbIH NPUHIKI JJI51 KOCMOJOTHYECKHUX MOJIeJIeil.
PaccmarpuBaroTcest AelicTBUS Kak (GyHKINS KOOPIAMHAT U BpEMEHH. BBIUUCIIAIOTCS YaCTHBIE
IIPOM3BOJIHBIE IEUCTBUS 10 BpEMEHHU U KoopauHaTtaM. [Toka3bpiBaeTcst 4TO 3T0 MUHYC QYHKIIMU
['aMuIbTOHA ¥ UMITYJIBCA, COTIPSKEHHBIE ¢ 0000IMIEHHBIMI KOOPIMHATAMU. 3Has 9TH MPOU3BOIHEIC
MOYKHO IIOCTPOMTD MOJHbIN quddepenuan neictsus. B3ss oT Hero uHrerpai no ¢pa3zoBoi TpaeKTOpUU
MOJYYUM JIEVCTBHE 111 KAHOHUYECKUX YPaBHEHUM — TO ecTh MHBapuaHT Ilyankape-KapraHna.
DopmynupyeM NPUHLIUI HAUMEHBILIEr0 ACUCTBUS Ul 3TOr0 MHBapuaHTa. Mcronb3ys 3TOro NpuHUMI
MOJIyYUM KaHOHMYECKHE YPABHEHUS.

18. Kanonuyeckue npeodpa3oBaHus

BBoauTcst moHsATHE KAHOHUYECKHX MPe00pa3oBaHMid, Kak, BOOOIIE rOBOPs HECTAI[MOHAPHBIX
npeoOpa3oBaHusIX (pa30BbIX IEPEMEHHBIX, OTHOCUTEILHO KOTOPbIX KAHOHWYECKHUE YPaBHEHUS
KoBapHaHTHBI. [loka3bIBaeTCs Kak UCIOJIb3Yysl IPUHILIMIT HAUMEHBIIIETO JEHCTBUS 1151 KAHOHUYECKUX
ypaBHEHMH 3aJjaTh HAaMEHbIINE IPeoOpa30BaHus ¢ HOMOIBIO IPOU3BOIHBIX (pyHKIMH. PaccMaTpuBas
4 TakuX MPOU3BOAHBIX (PYHKIIUH, OTIUYAIOLINXCS HA0OPOM CTaphIX U HOBBIX ()a30BHIX IEPEMEHHBIX.
19. YpaBuenune I'amunbrona-Axko0u. Pa3nesienne nepemMeHHBbIX.

Hcnonb3ys noaydyeHHbIE paHee IPOU3BOIHBIE JEHCTBUS 10 BPEMEHU U KOOPAMHATAM U 3aMeHSs
NOCJIEeTHUE U3 HUX Ha UMIYJIbC NOy4yaroT ypaBHeHUs ['amuibroHa-Ako0u. BBoaurcs nonsten oo
001IeM U MTOJIOHOM MHTErpaiax 3Toro ypaBHeHus. [lokas3piBaeTcsi Kak 3Hasi MOJIHBIA HHTETpall
ypaBHeHMs ['aMnibToHA-SIKOOM MOCTPOUTH pellieHre KaHOHNYEeCKUX ypaBHeHui. [loka3aHo, uTo B
Clly4ae KOHCEpBaTUBHOW MEXaHUYECKOM CIIUpad BpeMsl OIPeesieTcsl OT NPOCTPAHCTBEHHBIX
KOOpJMHAT, JeMCTBUE TMHEWHO 3aBUCUT OT BPEMEHH, IPUYEM KOHCTAHTOM pa3[IENEeHUs CITYKUT
CoXpaHsitolIasicst SHeprusi. BBoasTCs MOHATHS yIPOIIEHHOTo ypaBHeHus [ 'aMuinbToHa-AKk0o0u 1
YIPOILEHHOTO eHCTBUA. PaccMaTpuBaroTCs BO3MOXHOCTH OTAEJIEHUS KOOPAUHAT APYT OT APYTra, €CIIN
€CTh IMJIMHAPUYECKHe KoopaAnHaThl. [loka3pIiBaeTCs, YTO KOHCTAaHTAMU pa3ZesieHUsl B 3TOM Cllydae
CIIy’KaT COXPaHSIOLINECS] UMITYJIbChI, CONPSKEHHBIE ¢ WIMHIPUYECKUMU KOOPANHATAMH, a IEHCTBUE
OyJeT TMHEHHO 3aBUCUMO OT IIJIMHIPUIECKUX KOOpAUHAT. PaccmaTpuBaeTcst Ooyee oOmuii cimyya,
KorJa J1Be (pa3oBble EpeMEHHbIE — KOOPIUHATHI U CONPSKEHHBIE ¢ HEM MMIYIbChI, BXOJAT B (DYHKITHIO
["amunpTOHA B onpezienieHHON koMOuHau. CTPOUTCS alIrOpUTM MOCIIEI0BATEILHOTO pa3ieIeHHs
IIEPEMEHHBI, & TEM CaMbIM U IOCTPOCHMS MOJTHOTO MHTEerpasa ['amuibToHa-koou.

20. PeieHue KAHOHMYECKUX YPAaBHEHHH € IOMOIIbI0 ypaBHeHuil I'amuinbToHa-AKko0u.
CryneHtaM noJpoOHO pelaeTcs oJ{Ha 3a/1a4ya o MOCTPOSHUIO PellIeHHsI KAHOHUYECKHX YpaBHEHUH ¢
MOMOIIBI0 ypaBHEeHHs ['amMuiibToHa-AAk0o0u. [Tocne 3Toro oHM MoTydaroT OHU MOTYYaroT 5-6 3a1a4 J1st
CaMOCTOSITENILHOTO peieHusl. YacTh ATHX 3a7a4 pelaeTcs B ayJUTOPUH, a OCTaIbHBIE —
CaMOCTOSITENILHO JIOMa.

21. 2-s1 KOHTpOJIbHAs padoTa:

CTyneHThI IOTY4aloT OAHY 3ajauy u3 Tpex TeM: 1. JIBuxkenue B eHTpaabHoM mouie. 2. CKkoOku
ITyaccona. 3. YpaBHenue I'amunbroHa-Skoou.

Ha pemenue 3ana4 naercs 4 akagemudeckux 4yaca. [Ipu permennn MoXHO MOIb30BaThCS KOHCIIEKTAMHA U
yuyeOHHMKaMU. 3a/1a4a 3a4UTHIBACTCS €CITU OHA JIOBEJIeHa /IO KOHIIA U PeIIeHUE HE COACPIKUT OLIMOOK.
3auTeHHas 3a7a4a 1o 2-0i KOHTPOJbHON paboTe Ha 3a4eTe HE 1aeTCs.

22. 3auver:

3ayeT CTaBUTCS, €CIIM B TEUEHUH CEMECTpa 3aYTEHbI 3a/1a4M 10 00eUM KOHTPOJIbHBIM paboTam. He
3aYTEHHBIE 33J]aUy CTYJICHT pelaeT Ha 3aueTe JI0 TeX, Op MoKa OHMU He OyayT 3auTeHbl. Takum
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00pa3zoM, CTYICHT JIOJDKEH MOTYYUTh PEIICHHE 3a/1a4H 10 CISAYIOIMM 6-Ti TeMaM: 1. OqHomepHoe
nsmwkenue. 2. CocraBnenue ypaBHeHuit Jlarpamka. 3. Beruncienue coOCTBEHHBIX YacTOT KoseOaHuit. 4.
JIBmxeHue B IEHTpaIbHOM moJie. 5. Beraucienue ckobok [lyaccona. 6. Pemenne kaHOHMYECKHX
ypaBHEHUI ¢ IOMOIIBIO ypaBHeHHs ['amuiibToHa- Ak0o0wH.

5. O6pa3zoBare/ibHbIe TEXHOJIOTHHI

Kypc TeopeTnueckoil MEXaHUKH YMTAETCS YXKE HECKOJIbKO BEKOB B CTe€Hax yHHMBepcuTeToB. Ilo
HEMY HaIMCaHbl U M3JIaHBl COTHU CaMBIX pa3HbIX y4yeOHUKOB. [ '7aBHO# 3amaudeil mpu oOydeHHUH STOU
JUCLHUIUIMHE SIBJIE€TCSI HAayyuTh CTYAEHTOB pellaTh 3anadd. [loaToMy HHKakuX oOpa30BaTeNbHBIX
TEXHOJIOTHI KpOME TPAAULIMOHHBIX — JIEKLIMU, CEMUHAPBI C ITOKAa30M 00pa3LioB pelIeHUs 3a/1a4 110 BCEM
TeMaM, KOHTPOJIBHBIX paboT M 3aueTa He HYXHO. UTo KacaeTrcs MH(POPMALMOHHBIX TEXHOJOTHH, TO
€IMHCTBEHHOE, YTO HY)KHO — 3TO HAalTH 3JIEeKTpOHHYI0 Bepcuto yueonuka JI. . Jlanmay, E. M. Jluduuig
«MexaHuka» B HMHTEpHETE, T.K. LleHa OyMaxxHOM (OpMbl 3TOM KHUI'M NPHOIMXKAETCA K IO0JIOBHHE
CTYAEHYECKOUW CTUIICH/IUH.

6. YueOHO-MeTOANYECKOEe 00ecTieYeHe CAMOCTOSITEILHOIH PadoThl 00yYAI0IMX sl
1. Yuebnuk JI. /1. Jlannay, E. M. Jludgmun «Mexanuka». M. Hayka 1973 ron unu nro0bie apyrue
A3TaHUsL.
2. KOHCIIEKTHI JIEKIIUH.
3. 3ajaun, KOTOPHIE COCTABJICHBI MTPEIOIaBATENIEM U JIAI0TCS HA CEMUHapaXx.
4. 3agauu u3 6-TU TUIOB MO 2-M KOHTPOJIBHBIM paboTam.

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeACTB /UIA TeKYLIero KOHTPOJISI YCIeBaeMOCTH H
NPOMEKYTOYHOM ATTeCTAMHN 00y4aIOIUXCS M0 JMCIUIITIHHE
1-1 koHTpOJILHASA padoTa:

CryneHTsl ONTy4aloT OAHY 3a7auy U3 Tpex TeM: 1. OgqHomepHoe aBmxenue. 2. CoctaBieHue
ypaBHeHMi Jlarpanka. 3. BeranciaeHne cOOCTBEHHBIX YacTOT KOJIeOaHUH.
Ha pemenue 3anau naercs 4 akanemudeckux yaca. [Ipu perennn Mo>XKHO TOJIb30BaThCS KOHCIIEKTaMU U
yuyeOHHUKaMU. 3a/1a4a CYMTAETCs PELICHHOM, eClIi OHA JI0Be/IeHa /10 KOHIIA U PELIeHNe HE COACPKUT
omuOOoK. 3auTeHHas 3a7a4a 1o 1-oif KOHTPOJILHOM Ha 3a4eTe HE 1aeTCA.

CryneHTsl ONIyyaroT OJHY 3a/1auy U3 Tpex TeM: 1. JIBikeHue B eHTpabHOM MoJie. 2. CKOOKH
[Tyaccona. 3. YpaBaenue ['amunbrona- Axoou.
Ha pemenue 3anau naercs 4 akanemudeckux yaca. [Ipu pemennn Mo>kHO MOJIb30BaThCS KOHCIIEKTAMU U
yueOHMKaMU. 3ajjaua 3a4UTHIBAETCS €CJIM OHA JIOBE/IEHA 10 KOHIIA U PEIlIeHUE HE COACPKUT OIIHOOK.
3ayTeHHas 3a/1a4a 1o 2-0i KOHTPOJILHOW paboTe Ha 3a4eTe He AaeTcs.

3aueT cTaBUTCSA, €CJIM B TEYEHUH CEMECTpa 3a4TeHbI 3a7jaui 10 00eUM KOHTPOJIbHBIM paboTtam. He
3aYTEHHBIE 33J]aU CTYJIEHT PEIIaeT Ha 3a4eTe /10 TeX, IOp MoKa OHU He OyIyT 3a4TeHbl. Takum
00pa3oMm, CTyJIEHT J0JKEH NOJMyYUTh pelIeHHe 3a/1aut 1o cleAyomuM 6-tu temam: 1. OnHomepHoe
nsmkenue. 2. Cocrapnenue ypaBHeHui Jlarpanka. 3. Boruncnenue coOCTBEHHBIX YacTOT KosebaHuit. 4.
JIBukeHue B LeHTpajbHOM Mouie. 5. Beruncienue ckobok Ilyaccona. 6. Penienne kaHOHUYECKUX
ypaBHEHMH ¢ MoMolIbio ypaBHeHUs ["amuinbToHa-SAK00u.

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecniedeHne TUCIUTITUHBI
OcHOBHas nuTeparypa:
1. (JL 4. Jlangay, E. M. JIupmmn «Mexanuka». M. Hayka 1973.
2. JIroOwie npyrue u3aHus KHUTH U3 11. 1.
JononuurenbHas yueOHas nutepatypa: He HyxHa.
Pecypcrol nH(pOpManmoHHO-TeIeKOMMYHUKAITMOHHON ceTn « HTEepHEeTY!
1. DnextponHas Bepcus yueOHUKA U3 1. «OCHOBHAs yueOHas TUTEpaTypa.
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Cucrema 5SIEKTPOHHOM MOAJCPKKH 00pa3oBaTeNbHOTO mporecca «MoW — YHUBEPCUTET»
https://uni.ivanovo.ac.ru

[TpodeccnonanbHble 0a3bl JAaHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIC CHCTEMBI:

ObC «YHuBepcuterckas Oubanoreka onnaitn»y Www.biblioclub.ru

DnexkTponnas 6ubnuoreka MBI'Y _http:/lib.ivanovo.ac.ru

Onextponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker oQUCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, unrepuer-Opaysep Microsoft Edge u(mmn) Yandex
Browser.

9. MaTepuaibHO-TeXHHYECKOe o0ecnieyeHne T CUUIIMHbI

Y4eOHble ayAUTOPUH:

- IS IPOBEJCHUS 3aHATUN JICKIIMOHHOTO THUMA C KOMIUIEKTOM CIEHUATU3UPOBAHHON Y4eOHOM
MeOenn W TEXHHYECKUMH CpEACTBAMH OOYYEHHs, CIYXKAIUMH JUIsI TPENIOCTABICHUS y4eOHOM
uH(pOopMaluu O0IBIION ayIUTOPUH;

- JUId TPOBEICHUS 3aHATHH CEMUHApCKOrO THIMA, KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M
MPOMEKYTOUHOM aTTeCTAllMU C KOMIUIEKTOM CHEIHaTU3UPOBAHHON y4eOHONW MeOenu U TeXHUYEeCKUMU
CpeACcTBaMu O0YYCHUS;

[Tomemenue aJis CaMOCTOSITENILHOM pPabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3UpOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetn «HTepHeT» n
obecnieuenueM nocryna B SUOC.

ABTOp(BI) pado4eil NporpaMMsbl AMCUHMILIMHBI: 10o1eHT ToncronsaTos A.A., toueHT Munees
JILN.

I[IporpaMMa pacCMOTpEHa M yTBEpIKJIeHa Ha 3aceJaHuy Kadenpsl QyHIaMeHTaIbHO
DUBHKH H HAHOTEXHOJIOTHH « <3 O» & Grojcia 2020 1., mporokon N Z

[/

L

[TporpamMmma oOHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:
PykoBogurens OI1 /

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceiaHus Kadenpbl No OT « » 20 T
CormacoBaHo:
PykoBonurens OI1 /

[TporpamMmma oOHOBIIEHA
MIPOTOKOJ 3acenanus kadeapsr Ne OT « » 20 1.
CornacoBaHo:

PykoBoautens OI1 /
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PabGouyasi nporpaMmma Iy CHUIIMHBI
MexaHuKa CIUTOIIHBIX CPEL

YpoBeHb BBICIIETO 0Opa30BaHUSA: OakanmaBpuaT

KBanudukarus BbITyCKHUKA! OakanaBp

Hamnpagnenue noaroToBku: 03.03.02 dusuka

HamnpaBnennocts (mpoduins) dyHaamMeHTanbHas U NpuKIagHas Gusnka

00pa30BaTeIbHOI NPOrpamMMBbl:

1. et ocBOEHMS UCHMIIIMHBI

LenssMu OCBOCHMS TUCHUILIMHBI «MeXaHHWKa CIUIOIIHBIX Cpely SBISIOTCA (HOPMUPOBAHHE Yy
CTYACHTOB IpPEACTaBICHUNA 00 OCHOBHBIX HJESIX U METOJaX MEXaHWKM CIIOUIHOHM Cpeibl; HadaabHBIX
IIPEACTABICHUM THAPO- M a’POMEXAHUKH, THIPABIMKH, TEOPUHU YIPYTOCTH, TEOPUM IUIACTUYHOCTH,
TEOPUM IOJI3YyYEeCTH M CONPOTUBIICHUS MAaTE€pPHaJOB; IPEJICTaBlICHHE (PU3MUECKUX OCHOB MEXaHHMKH
CIUIOIIHBIX Cpell B aJeKBAaTHOH MaTeMaThdyeckod Qopme, oOydaromiel CTYIACHTOB HCIOIb30BATh
TEOpeTUYEeCKHE 3HAHMS JUId peIleHUs NpPaKTUYEeCKUX 3a7ay, Kak B 00JacTH (QHU3MKH, TaKk M Ha
MEXIUCUUIUITMHAPHBIX TpaHUIax GU3UKH ¢ JPYTUMHU 00JIaCTsIMU 3HAHUH.

2. MecTo aucuuiuinHbl B cTpykrype OIl

Hucuumimbaa  «MexaHuKa CIUIOIIHBIX Cpel»  OTHOCUTCS K 00s3aTeNbHOM — yacTu
obpasoBarenbHoi miporpammbl (b1.0.25) B cootBercTBUM ¢ HampaBieHueM mnoarotoBku: 03.03.02
@usuka. EE ocBoeHue OazupyeTcs Ha 3HAHUAX, YMEHHMSIX M HaBbIKax, MOJYYEHHBIX B pe3yibTare
U3YYEHHUs KypcoB oOuIeil (pU3HKHU, TEOPETUUECKON MEXaHUKH U BBICIIEH MaTeMaTHKU B 00bEME MEepPBbIX
JIBYX KypcoB OCBO€HHUs1 oOpazoBarenbHOil nporpaMmel 03.03.02 ®usuka. HeoOXoqumMbIMi yCIOBUSAMHU
OCBOEHUSI JTMCUUIUIMHBI SBJSIOTCS KaueCTBEHHBIE MPEACTABIEHUS 00 OCHOBHBIX 3aKOHAX W METO/ax
oOmiell M TEOpeTHYeCKOH MEXaHWKM, a TaKKe yMEHHe IPHUMEHSATh OCHOBHBIE METOJIbl BhICIIEH
MaTeMaTHKH JJIs pelieHus] PU3nYecKuX 3a1ad.

J51s1 0cBOGHHUS JAHHOM JUCHIUIUIMHBI 00y4YaroIIUHACs TOJIKEH:

3HaTh: OCHOBHBIE IMOHSTHS, 3aKOHBI W METO/Abl MEXaHUKH B 00bEME, NpPeayCMOTPEHHOM
00pa3oBaTeNbHON MPOrpaMMOI; OCHOBHBIE METO/BI BBICIIEH MaTeMaTUKU B 00bEME, IPEAYCMOTPEHHOM
o0pa3oBaTesbHOI MPOrpaMMoH.

YMeTb: Ha KaueCTBEHHOM YpPOBHE OINUCHIBATH JBMKEHHE MAKPOCKOIMHMUYECKUX Ie(POPMHPYEMBIX
TeJl; MPUMEHATh 3HAaHUA OOILIeH M TEOpPeTHUECKON MEXaHWKH, BbICIIEH MaTeMaTHKU NpPHU peIIeHUU
y4eOHBIX TEOPETUUECKUX 3a]1aU.

HMeTh HaBBIKM pelieHHus y4eOHBIX TEOpPEeTHUYECKHUX 3ajad oOIed M TeopeTHueckoil (usmkwy,
BBICIIEH MaTeMaTHKH; HaBbIKaMM AU(QepeHINpOBaHUS U MHTETPUPOBAHUS DIIEMEHTAPHBIX (YHKLUH,
OTIEpUPOBAHUS TEH30PHBIMH BETUUMHAMHU.

OcBoeHue AUCHUILUHBI «MeXaHuKa CIUIOMIHBIX Cpe» HEe0OXOAMMO Kak IMpeIIecTBYIoLee Ipu
U3y4eHUM JUCHMIUIMH «OJeKkTpoauHamuka» U «TepmonmHamuka. Cratuctuueckas —(HU3HUKa.
dusnueckas KHHETHKa» Moayis «O0Imas 1 TeopeTnyeckas Gpusnkay U AUCHUIUINH «/{ndpakmoHHbIIH
CTPYKTYpHBIN aHanu3» U «Du3znueckre CBOWCTBA KPUCTALIOBY» MOAYJS «OKCIEPUMEHTAIbHAsA |
TeXHUYecKas (pu3mka», a TaKKe OTIACNIBHBIX O00SA3aTENbHBIX AMCUUIUIMH M JUCHUIUIMH 10 BBIOOpY
IpPYTHX MOXyJIEH BapHMaTHMBHOM 4YaCTH, TAKUX Kak, Hampumep, «Pu3HKa >KUIKUX KPHUCTALUIOB» H
«Pu3nKa peaTbHOTO KPUCTAILIAY; VI IPOXOXKICHHS YUeOHOM U IPEIUIIIOMHOM PaKTHK.
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3. [InanupyemMble pe3ybTaThl 00yUeHHs 0 TUCHHUILINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA

0) oomenpodeccuonansubie (OIIK):

OIIK-1 CIOCOOHOCTh ~ UCIIOJIb30BaTh B NpoEeCCHOHATBHONW AEATENbHOCTH 0a30BbIe
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKJIIOYAas 3HAHUS O IMpeAMeTe U OO0BEKTax HW3Y4YEeHHs, MEeToAax
UCCJIEJOBAHMSI, COBPEMEHHBIX KOHLENIMIX, JOCTH)KEHNUAX U OTPAaHUYEHUAX €CTECTBEHHBIX HayK.

OIIK-2 crtocoOHOCTB HUCITOIB30BaTh B MPOGECCHOHATBHON EATEILHOCTH 0a30BbIC 3HAHUS
(byHaaMEeHTaNBHBIX pa3esioB MAaTEMAaTHKH, CO37aBaTh MATEMaTHYECKHE MOIETH TUIIOBBIX
npodecCHOHANBHBIX 3a7]a4 U UHTEPIPETUPOBATH MOJYUYEHHBIE PE3YIbTaThl C YYETOM I'PAHUI]
IIPUMEHUMOCTH MOJEIIEN

3.2. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB O0Y4YeHHS] MO AUCHUILUINHE, COOTHECEHHBIX ¢
HHAUKATOPAMM J0CTHKeHUs1 (POPMHUPYEMbIX KOMIIETeH NI

B pe3synbprare ocBOCHUS AUCITUIUIMHBI 00YJarOITUICS JOJIKEH:

3HaTh: OCHOBHBIC TIOHATHS W 3aKOHbI MEXaHHMKH CIUIOIIHBIX Cpel, MOHATHE (U3HUYECKU
0ECKOHEUHO MAaJIOM YaCTHIBI, MOHATHE HACAILHOM KHIKOCTH; IIOHSITHE BSI3KOHM >KUIKOCTH, IOHATHE
UJeaNbHO YIPYIroro Tena.

YMeTh: onuchBaTh JAedopMaIlii MajoOld YacTHIIBI, JUHAMUKY WICATLHON M BS3KOW >KUIKOCTH,
JUHAMUKY U CTaTUKY UJ€aIbHO YIPYroro Tea.

NmeTp HaBBIKM: NMPUMEHEHUS 3aKOHOB COXPAHEHUS M TEPMOJUMHAMHUKH, ONUCAHUS JBUKCHUS

U7CabHOM U BA3KOM KUIKOCTH, AOCOITIOTHO YIIPYroro Teja B paMKaX MEXaHUKH CIIJIOIIHBIX CPe].

4. O0beM U coep:kaHue TUCHUTITHHBI
OO0beM TUCIHIIIMHBI COCTABIISET 2 3aUETHBIX eUHUI] (72 aKkaJIeMUYEeCKUX YacoB

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU WU
TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4aroUerocs 1o JUCHUIUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Buapl 3anatuid, ux @DOpMBI TEKYILETO
/1 Paznenst (TeMsr) e 00BEM (B ak.uacax, Mo KOHTPOJISl yCIIEBAEMOCTH (1o
JIUCLUIUIAHBI 3 ouHO# popme 0OydIeHus) ouHOH GopMe 0OyUeHH)
E 3aHATHS 3aHATHSA
© JIeKIIMOH- ceMUHap- ®opMBbI TPOMEXKYTOUHOM
HOTO TUIIA CKOT'0 THUIIa arrecraluu
1. | OcHOBHBIE IOHATHSA U 3aKOHBI 5 4 6 mpakr. | [lucbmeHHblii ompoc, perueHue
MEXaHUKH CIJIOIIHBIX CPE 3aHsTHE 3ajaq
2. HneanbHas sKUIKOCTD 5 6 4 mpakt. | [TuceMeHHBIH oOmpoc, pelieHue
3aHIATUE 3aJa4, KOHTPOJIbHAs pa60Ta
3. Bsizkast )kuaKoCcTh 5 4 4 mpakrt. | IlucbMEHHBIH ONpPOC, pELIEHHE
3aHATHE 3a1aq
4. | UpeanbHO ynpyroe Teno 5 4 4 mpakr. | [lucemennwit ompoc, peeHue
3aHIATUE 3ajJia4y, KOHTpOJIbHAs paboTta
Hroro 3a cemecTp: 18 18 3auér
Wroro no aucruiuinge: 18 18

4.2. Pa3BepHyTO€ ONUCAHME COJEeP:KAHUS TUCIHHUIIMHBI M0 pa3aesam (TeMmam)
OCHOBHBIE ITOHITHSA U 3aKOHBI MEXAHUKHU CILIOIIHBIX cpea
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Ouznyeckn O6eckoHeYHO Manasi yactuna. Jedopmanusa manoi yacTHilbl. 3aKOHBI COXpaHEHUs
Macchl, U3MEHEHMS] UMIYJIbCAa U KHHETUYECKOIO MOMEHTA. YpPaBHEHHUE HW3MEHEHUs KUHETHYECKOM
SHEPIruu. 3aKOHbI TEPMOJUHAMUKH.

WneanbHas :KUIKOCTH

VYpaBHEHHUsI JBH)KEHHSI HJI€ATbHOM >XUJAKOCTH. (OCHOBHBIE TEOPEMBbl JTMHAMHMKU HICAITbHOU
*kuakoctu. llotoku ummynbca u sHepruu. Hecxmmaemast KUIKOCTb. 3BYKOBBIE BOJHBI. YJapHbIC
BOJIHBL. MarHUTOrUAPOAMHAMUKA UACATBHON KUAKOCTH.

Bs3kast :kuakocTb

Tenzop HanpspkeHUW W ypaBHEHUs ABWXKeHUS. YpaBHeHne HaBbe-CTokca. Manble koneOaHuUs.
MarauToruipoAuHaMHuKa BI3KOM HKUJKOCTH.

WneansHo ynpyroe teno

3akoH ['yka u ypaBHEHUs U3MEHEHUs UMITyJIbca. PaBHOBeCHE M30TPOMHBIX TEJ. YTIPYryue BOJIHBI.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

OO6pa3oBarenbHble TEXHOJOTHHU: MPOOJIEMHOrO OOYYEHHMsI, TEXHOJOTHS PA3BUTHUS KPUTHUECKOTO
MBIIIJICHU .

[lepeueHp  WHPOPMALMOHHBIX  TEXHOJOTHMM,  HMCIOJB3YEeMBIX  IPH  OCYIIECCTBICHUHU
00pa3oBaTeNFHOTO TpoIecca IO IUCIHIUIMHE: TEXHOJOTHH CMEIIAaHHOTO OOydYeHUs, MyJIbTHMEIHa
TEXHOJIOTUH, TEXHOJIOTHH BU3YaJIU3alluH — IIPE3CHTAIIMOHHAS TpaduKa.

6. YueOHO-MeTOAMYeCKOe 00ecneYeHne CaMOCTOSITeIbHOM padoThl 00y4aroLIUXCst
CamocrosaTrenbHass paboTa CTYIEHTOB OpraHusyercss B (opmMax MHpOpadOTKU JIEKIIHOHHOTO

MaTepHala U pelieHus yuyeOHBIX 3a/1a4.

VY4eOHble 3a/1a4u IPEICTaBICHbI B IEPBOM M BTOPOH YacTsax yueOHoro nmocobust A.B. Xanedra
«OCHOBBI MEXaHMKH CIUIOIIHBIX Cpe€J B IMpUMepax U 3ajadax», AoCTynHbIXx B DBC mo cceuikam,
MPUBEIEHHBIM B CIIHUCKE OCHOBHOM JINTEPATYPHI.

7. XapaKkTepHCTHKA OLEHOYHBIX CpPeICTB /UIA TeKyllero KOHTPOJISI YCIeBAeMOCTH H

NPOMEKYTOYHOM aTTecTANMU 00y4AIOIIMXCS 10 JMCHHUILIMHE
OneHouHble cpeAcTBa MJIi TNPOBEACHHUS BXOAHOIO, TEKYIIET0O W HWTOTOBOTO KOHTPOJIS:
KOHTPOJIbHBIE pabOThI, MMCHMEHHBIN ONPOC, MPOBEPKA TOMAILITHUX PadoT.

KonTponbHbie paboThl MPOBOASTCS B MUCbMEHHON (hOopMe MO 3aBEpLICHUH M3YYE€HHsS BTOPOTO U
4eTBEPTOro pas3zaenoB Kypca. CTyleHTaM Npeasaraercs B TEUEHUE ABYX aKaJEMHUYECKHUX YacOB PELIUTh
HECKOJIBKO Y4eOHBIX 3a/1a4, MPaBUIbHOE BBIMOJIHEHHE Ka)KOW M3 KOTOPBIX OLIEHMBAETCA B OJMH Oasll.
KonrponbHas paGora cunmTaercs 3a4TEHHOW B Cilydae, €ClIM CTyJeHT HaOpay Oosee HOJOBHUHBI OT
MaKCHMaJbHO BO3MOXKHOTO KOJMYECTBa OaioB, NPEIyCMOTPEHHOTO TMpHU BBHIMOJIHEHUH JaHHOU
KOHTPOJIbHOM paboTHI.

B Hauane kaXJ0ro CEMHUHApCKOTO 3aHSATUS MPOBOJUTCS MUCHBMEHHBIH OMpPOC MO MaTepuaiy,
M3JI0)KEHHOMY Ha NPEJIIECTBYIOUIEH TaHHOMY 3aHATHIO JIeKIUH. CTyJeHTaM MpeajiaracTcs B TEUEHUE
MSTH MUHYT KPaTKO OTBETUTH Ha JIBa TEOPETHUUECKUX BOMpOca. 3a/laHue CUUTAETCS BHIMIOJIHEHHBIM, €CITN
CTYACHT OTBETHJI XOTsI OBl Ha OJIMH U3 JIBYX HPEJIOKEHHBIX BOIPOCOB.

IIpoBepka TeTpaael ¢ pelieHUsIMU JOMAITHUX 3aJaHUM MPOU3BOAUTCS HA KaXJOM CEMHHAPCKOM
3aHATUH. [loMaliHee 3a/JaHUEe CUYUTAETCSl BBIIOJHEHHBIM, €CIIM CTYAEHT pemmui Oojiee IOJIOBHHBI
MPEIIOKEHHBIX 33]1a4.

[Tpu mpoBeneHNH 3auyéra HUCIONb3YeTCS HAKOMHUTENbHas (opMa OIEHKH. 3a4€T CTaBUTCS NPHU
YCIIOBUH YCIEIIHOTO BBIMOJIHEHUSI 00€UX KOHTPOJIbHBIX paboT u HanucaHus Oosnee 50 % MUCBMEHHBIX
ONPOCHBIX PabOT Ha MOJIOKUTETbHBIE OTMETKH.

8. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI
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OcHoBHas uTeparypa:

1. Xanedr, A.B. MexaHuKa CIUTOMIHBIX cpefl: yaeOHoe mocodue / A.B. XanedT; MunuctepcTBo
oOpa3zoBanus u Hayku Poccuiickoit @enepanmu, PenepalibHoe rocy1apCTBEHHOE OI0IKETHOE
o0pa3oBaTeNbHOE yUpeKIeHHEe BbIcIIero oopa3zoBanus «KeMepoBCKHii rocy1apCTBEHHBI YHUBEPCUTETY. -
Kemeposo: KemepoBckuii rocynapctBeHHblil yausepeurert, 2018. - U. 1. ['upponunamuxka. - 123 c.: ui.,
Tab1., cxeM. - bubmuorp. B kH. - ISBN 978-5-8353-2283-1; To ke [DnekTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=495208.

2. Xanedt, A.B. Mexanuka CIUIOIIHBIX cpell: yaeOHoe mocodue / A.B. XanedT; MuHHCTEpCTBO
oOpa3oBanwus 1 Hayku Poccuiickoit @eneparyn, OenepaibHOE TOCYIapCTBEHHOE OF0KETHOE
o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIEro oOpa3zoBanus «KeMepoBCKHil TOCYyIapCTBEHHBIH YHUBEPCUTETY. -
Kemeposo: Kemeposckuii rocynapctBennsiii yuusepeuret, 2018. - Y. 2. Teopus ynpyroctu. - 104 c.: u.,
TalJI1., cxeM. - bubmmorp. B kH. - ISBN 978-5-8353-2284-8; To xe [DnekTpoHHBIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=495214.

3. Xanedt, A.B. OcHOBBI MEXaHUKHU CIUIOIIHBIX CPEJ] B MPUMEPAX U 3a/1a4ax: yueOHoe ocoodue /
A.B. Xanedrt. - Kemeposo: Kemeposckuii rocynapctsennslii yausepeutert, 2010. - Y. 1. 'mapoaunamuxka. -
98 c. - ISBN 978-5-8353-1058-6; To »xe [DnekTpoHHBII pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=232317.

4. Xanedt, A.B. OCHOBBI MEXaHUKH CIUTOLIHBIX CPEJ B IPUMEPAX U 33/a4ax: yueOHoe mocodue /
A.B. Xanedt. - KemepoBo: KemepoBckuii rocynapctBennsiii yauepeutet, 2011, - Y. 2. Teopus ynpyrocTu.
- 104 c. - ISBN 978-5-8353-1134-7; To xe [DneKTpoHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=232318.

JononHuTenpHas TuTEpaTypa:

1. Yepnsik, B.I'. Mexanuka crumomHsix cpea: yueonoe nocoodue / B.I'. Uepnsik, IL.E. Cyetun. -
Mocksa: @usmataur, 2006. - 352 c. - ISBN 5-9221-0714-3; To e [DnexTpoHHsIii pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=69276.

2. TeopeTnueckast MexaHuka. MexaHHKa CIUIOIIHBIX Cpell: y4eOHOe ocoOue / aBT.-COCT.

JILM. Kyneruna; MunuctepcTBo 00pa3oBanusi u Hayku Poccuiickoit deneparuu, OenepanbHoe
rocy/1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE BhICILIEr0 TPO(PECCHOHATBHOIO 00pa30BaHUs
«Cesepo-KaBkasckuii ¢penepanbhblil yauepceute». - CtaBponons: CKOVY, 2014. - 193 c.: ni. - bubauorp.
B kH.; To xe [DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=457759.

3. Kopabenbuukos, [I.B. [IpakTukyMm o ocHOBaM MEXaHHUKH CIUIOIIHBIX cpell: yueOHoe nmocodue /
J1.B. Kopabensuukos, A.B. Xanedr. - Kemeposo: KemepoBckuii rocyiapctBeHHslil yausepcuret, 2011. -
103 c. - ISBN 978-5-8353-1135-4; To ke [ D1eKTpOoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=232408.

4. I'eopruesckuii, J{.B. OCHOBBI MeXaHUKHU CIUIOIIHOM cpeabl: Kypc nekuuii / J[.B. ['eopruesckuit,
B.E. TToGenps. - Mocka: @usmariut, 2006. - 272 ¢. - ISBN 5-9221-0649-X; To xe [DaeKTpoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=82605.

5. PacoBckuii, M. TeopeTrnueckasi MEXaHWKa ¥ MEXaHUKA CILTONIHBIX CPEJl: KypC JEKIINH /

M. PacoBckuii, A. PycunoB; MunucrepctBo oopa3oBanus u Hayku Poccuiickoit denepanny,
['ocymapcTBeHHOE 00pa30BaTEIbHOE YUPEkKIAEHUE BBICIIETO MPOPECCHOHATBHOTO 00pa30BaHuUs
«OpeHbyprckuii rocyiapcTBeHHbIN yHUBepeuTeT», Kadenpa paanodusuku u snexkTpoHuku. - OpeHoypr:
HUIIK TOY OI'Y, 2011. - 152 c.; To e [DaeKTpoHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=259346.

Pecypcrol nH(pOpManmoHHO-TeIeKOMMYHUKAITMOHHOM ceTn «HTEepHEeT:

Cucrema »5SIEKTPOHHOM MOAJCPKKH o0Opa3oBaTeNbHOr0 mporecca «MoH — YHHUBEPCHUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 0a3bl TaHHBIX U HHPOPMAITMIOHHO-CIIPABOYHBIE CHUCTEMBI:

OBbC «YHuBepcuTeTckas Oubanorexa ommam» Www.biblioclub.ru

Onekrponnas oudnaunorexa MBI'Y _http://lib.ivanovo.ac.ru

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
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[IporpammHoe obOecnedyeHue: ormnepanuoHHas cuctema Microsoft Windows, maker odgucHBIX
nporpamm Microsoft Office u LibreOffice, unrepuer-opaysep Microsoft Edge u Yandex Browser.

9. MaTepunajbHO-TeXHHYeCKOe o0ecneyeHue T CIUTITHHBI

YueOHble ayIUTOPUHU:

- JUIA TIPOBEJCHUS 3aHATUH JIGKIMOHHOTO THUIA C KOMILJIEKTOM CIEIHAIM3UPOBAHHONW yueOHOM
MeOenM M TEXHUYECKUMH CpEACTBAaMHM OOYYEHHUs, CIYXallUMH JUIsl [pEelOCTaBiIeHUs Yy4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHMS 3aHATHUM CEMUHApCKOrO THIA, KOHCYJIbTALMM, TEKYIIEro KOHTPOIA H
POMEKYTOYHOW aTTECTAIlMH ¢ KOMIUICKTOM CHEIMAIHN3UPOBAHHON ydeOHON MeOenn U TeXHUYECKHUMHU
CpeAcTBaMu O0y4EHHS;

[Tomenienue mJis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaIN3UpOBAaHHON
yueOHOIl Mebenn, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» H
obecnieuenuneM gocryna B QOC.

JleMoHCcTpanoHHOE 000pYJOBaHUE W Y4E€OHO-HAIVIAJHBIE MOCOOUS Ul 3aHATHH JIEKIIMOHHOTO
TUNA, OOECHEeUnBAOIIME TEMaTUUECKUE WJUIIOCTPAIlMU:  DJIEKTPOHHBIE  IOCOOUSI-TIPE3ECHTAINH,
ayIMoBH3yaJbHbIE TOCOOUS (BUAEOMATEPUAIIBI).

ABTOp(BI) padoueil MporpaMMsbl JMCUMIIMHBI: JOLEHT, KAHAUIAT TEXHUUECKUX HAYK
Kenesnos A.T".

[IporpaMMa paccCMOTpeHa ¥ YTBEpIXKIeHa Ha 3acelaHuy Kadeapsl QyHIaMeHTAIbHOMI
(DU3UKY U HAHOTEXHOJOTHI K <3 Oy & Goej@ic 202/( 1., mpotokon Ne __ Z_
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[TporpamMmma oOHOBIIEHA

IPOTOKOJI 3aceiaHus Kadeapbl No OT « » 20 T
CornacoBaHo:
PyxoBonurens Ol /

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceiaHus Kadeapbl No OT « » 20 T
CormacoBaHo:
PykoBonurens Ol /

[Tporpamma oOHOBIIEHA
MPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 1.
CornacoBaHo:

PykoBogurens OI1 /




