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Mporpamma ovcumnnnHel "Teopus konebaHuin n BonH"; 01.03.03 "MexaHuka u MaTeMaTMyeckoe MoaenMpoBaHme".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ovcumnnnHel "Teopus konebaHuin n BonH"; 01.03.03 "MexaHuka u MaTeMaTMyeckoe MoaenMpoBaHme".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (noueHT) Skywes P.C. (Kadgenpa TeopeTnyeckoin MexaHuku,
oTneneHne mexaHukn), Rinat.Yaqushev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH ncnonb3oBatb (oyHOAMEHTaNbHbIE 3HAHKS, NOMyYeHHble B 0bnactu

MareMaTtnyeCkmnx n eCteCTBeHHbIX Hayk, B I'IpO(*)eCCVIOHaJ'IbHOVI 0eATeNnbHOCTH

MK-5 CnocobeH MateMaTU4eCcKn KOPPEKTHO CTaBUTb ECTECTBEHHOHAYYHbIE 3a4a4u
MaTeMaTnkm U MEXaHWKN

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbI€ MONOXEHUSI HAayK €CTECTBEHHOMO U F'yMaHWTapHOro LnKna, COBPEMEHHON MexaHuKu, Teopum
9M1eKTPMYEeCTBa M MarHeTU3Ma, TePMOLMHAMUKN, KBAHTOBOW MEXaHWKU 1 CrieunanibHOM TeOpUM OTHOCUTENIbHOCTH,
XUMUW 1 BUONOTNN, MBIWAEHUS U KOMIMBIOTEPHBIX TEXHOMOTMIA, Pa3BUTUS YeNloBeka 1 LIMBUAN3ALVIA.

JonxeH ymeTb:

NPUMEHSATL METOObI MAaTEMATUYECKOrO U anropUTMUYECKOr0 MOLENMPOBAHMS NPY PELIEHNN TEOPETUYECKNX U
npvKnagHbiX 3a0ay AMHAMUKN CUCTEM M BOMTHOBBIX MPOLIECCOB

HonxeH snagertb:

TEOPETMHECKMMM 3HaHMSIMU 06 UCTOPUM Pa3BUTUSI NPEACTaBIEHN OCHOBHbBIX €CTECTBEHHOHAYYHbIX N FYMaHUTapPHbIX
TEopwii, 06 NCTONKOBAHNM COOTBETCTBYIOLUMX OCHOBHbIX MOHSITU U 3aKOHOB.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

I'Ipm n3y4yeHunn 9TON ANCUMUNANHBI CTyOoeHTbl NoNy4akT BO3MOXHOCTb:

- MOHUMaTb OCHOBHbIE€ MOJIOKEeHNA HAayK eCTECTBEHHOIo U ryMaHMTapHOro uukna, COBpeMeHHOI7I MeXaHWKKn, Teopun
JneKkTpunyecTea U MmarHeTn3ma, TepmMoaonNHaMmKN, KBAHTOBOW MEXAHMKWN 1 creumanbHOm Teopnn OTHOCUTE/IbHOCTHN,
XUMUN N 6I/IOJ'IOFI/II/I, MbIWIEHNA N KOMIMbIOTEPHbIX TEXHONOrnm, pPa3BnTNA YeENnoBeKa n UMBUIN3ALINIA.

- obnapatb TeopeTn4eCKkMMn 3HaHNAMN 06 NCTOopUKN pa3BnNTUA I'Ipe,D,CTaBJ'IeHVIVI OCHOBHbIX €CTECTBEHHOHaY4HbIX A
r'yMaHUTapHbIX Teopvn7|, 06 nctonkoeaHun COOTBETCTBYHOWNX OCHOBHbIX MOHATUIA N 3aKOHOB.

- OpneHTnpPOoBaTbCA B XPOHONIOINM4YECKNX N3SMEHEHUAX €crnocoboB UCTONKOBaHUS npnpoaHbIX nNpoueccoB HAay4YHbIM
co006LEecTBOM COOTBETCTBYHOWMNX NCTOPUYECKNX 3MOX;

- NprobpecTu HaBblky PaboTbl C COOTBETCTBYIOWEN HAYYHOW U TEXHUYECKON NUTEPATYPOIA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.08.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatenspHoi nporpamMmbl 01.03.03 "MexaHuka 1 MmateMatudeckoe Moaenmposarme (MexaHuka
U MaTeMaTMYeCKOe MOAENMPOBAHNE)" U OTHOCUTCS K AMCUMNANHAM MO BbIGOpY.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMMNHBI cocTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 55 yaca(oB), B TOM 4yncne nekuum - 36 4aca(oB), npakTnyeckume 3aHsaTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 53 yaca(os).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLUMNHDI: 3a4€T C OLLEHKOW B 7 CEMECTpE.
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Mporpamma ovcumnnnHel "Teopus konebaHuin n BonH"; 01.03.03 "MexaHuka u MaTeMaTMyeckoe MoaenMpoBaHme".

4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocTtosaTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHAaATUSA paboTbl

Tema 1. BBegeHune B TeOpUto BOSH U
konebaHuit. OCHOBHbIE MOHATUS.
UcTopusa passutng Teopun

1 konebaHwin n BonH. Bpen v nonb3a ot 7 > 1 0 5
" [konebaHuii u BonHo. Knaccudukaums
konebaTenbHbIX NPOLECCOB.
KonebaHus v BOMHbI B IMHENHBIX
cucTemax.

Tema 2. CBoboaHble konebaHus
TOYKM C OOHOW CTeneHblo cBodOObI.
KonebaHns Mmatematnyeckoro
o |MasiTHuKa. HenvHenHbln ocuunaTop. 7 o 1 0 2
" [IKonebaHne macchbl Ha ynpyroi
ynpy
nonsecke. Paza, 4acToTa,
amnnuTyna konebaHmii. Cuneol,
BbI3blBalolMe KonebaHus.

Tema 3. MNepemelueHuns, CKOpoCTb U

yckopeHwue npu konebaTtenbHOM
OBUXeHuK, onpeneneHvne

8. KWHETNYeCKOn aHepruu. / 2 1 0 3

BbiHyX aeHHble konebaHus un

pe30HaHC.

Tema 4. Yyet cun TpeHus.
4 3artyxatowme konebaHus, 7 5 1 0 5

" InorapudoMuyecknii LeKpeMeHT
3aTyxaHus.

Tema 5. CnyyaiiHble konebaHus.
3aBNCUMOCTb OT ClyHariHbIX

5. [HaYanbHbIX YCNOBWIA 1 NapameTpos 7 2 1 0 3
ClydainHoro xapakrepa ans
KonebaHuin CTePXHS.

Tema 6. NMapameTpunyeckne
konebaHus. MNepuoanyeckoe
N3MeHeHne Macchl, ynpyroctu un
6 napameTpu4eKkon Harpysku. 7 5 1 0 3
" |YpaBHeHns Matbe n Xunna.
[MapameTpuyeckuin pesoHaHc.
Iwnarpamma AiiHca-CtpatTa.
Teopema dnoke. MaaTHuk Kanuvubl.

Tema 7. ABTokonebaHus. Meton

a30BbIX NOBEPXHOCTENA.

v KayecTBeHHOe nuccnenoBaHme v 5 y 0 3
" |9BneHu WMMK 1 conatrepa.

YCTONYMBOCTb N HEYCTONHNBOCTb

konebaHui.

Tema 8. KonebaHuve cuctembl
8. |HeB3aumooencTByoWmMX 7 2 1 0 3
OCLIMNSITOPOB.

Tema 9. KonebaHus cuctemsl
CBsI3aHHbIX ocuMnATopoB. lNMepexod K
9. [cnnowHon cpege. JmucnepcnoHHble 7 2 1 0 3
XapakTepucTukn cpel. BonHel B
NeproanyYeCcKux CTpykTypax.
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Mporpamma ovcumnnnHel "Teopus konebaHuin n BonH"; 01.03.03 "MexaHuka u MaTeMaTMyeckoe MoaenMpoBaHme".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 10. KonebaHue ynpyroii
10.|cTpyHbl. BonHOBOE ypaBHeHNE. 7 2 1 0 3
Crosume 1 Gerywume BOMHbI.

Tema 11. OCHOBHbIE NOHATUSA W
NCTOPUYECKNE KOPHU NCCneaoBaHmns
11.|HennMHenHbIX BONMHOBBIX MPOLECCOB. 7 2 1 0 3
Bknag MaHgenbwama v AHOPOHOBA B
TEOPUIO HENNHENHBIX KonebaHwi.

Tema 12. YpaBHeHus KopTtesera ne
12.|dpwusa, conuToHbl. Berywue BonHbI B 7 2 1 0 4
HenvHenHol cpene 6e3 nucnepcuu.

Tema 13. lMpocTbie BOMHbI 1

13 obpaszoBaHue paspbia. CTpykTypa 7 5
‘|paspbiBa. YenumHeHHbIe BOMHbI.

Cnabble yoapHble BOMHbI.

Tema 14. BonHbl Manon aMnavTyapl B
14 |cnnOWHbIX cpenax. YpasHeHus 7 > 1 0 3

‘[rmopoanHaMmnkn. SnekTpoMarHuTHble
BOJIHbI.

Tema 15. ucnepcroHHbIe

15.|YPaBHEHMS ANSA 3BYKOBbIX BOMH. 7 5
"(CTpaTndomumpoBaHHas XnoKocTb.

3BYKOBbIE BOMHbI B OKEAHE.

Tema 16. 'paBUTALMOHHbBIE BOMHbI B
HECXMMaeMOW XUIOKOCTU.
16.|BHYTpeHHMe BOMHbI. BonHbl Poccobu. 7 2 1 0 4
BonHbl B CBEPXTEKYYEN XNOKOCTU U
nnasme.

Tema 17. CkopocTb
17 [PacnpocTpaHeH1s BonH. PasnuyHble 7 5

‘lcnocobbl onpeneneHusy hasosoit u
rpynnoBoi CKOPOCTEA.

Tema 18. SHeprua n UMNynbC BOMH.
18.|BonHoBOM nakeT B AncneprupyoLen 7 2 1 0 3
cpene. imnynbc BONHOBOroO NakeTa.

Ntoro 36 18 0 53

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BeepneHue B Teoputo BonH u konebaHnin. OcHoBHble NOHATUSA. UcTopusa pa3BuTtusi Teopumn konebaHuin n
BOnH. Bpen 1 nonb3a ot kone6aHui u BonHo. Knaccudpukaums konebarenbHbix npoueccoB. KonebaHus u
BOJIHbI B IMHEMHbIX CUCTEMaX.

BeeneHve B Teopuio BoNH 1 konebaHuii. MpuyrHbl BO3HUKHOBEHUS konebaHwin. MatemaTtuieckuii MasTHUK 1 ToyeyHas
macca Ha ynpyron nogsecke. [ocTpoeHue MaTemMaTuyeckol Moneny konebaHuii: BbiBOL ypaBHEHWUIA U oOpMyMpoBKa
HayanbHbIX ycnoBuii. OCHOBHbIE MOHSTUS: aMNINTY A, YacToTa, nepuoa, gpasa. MNMoHsTne cobCTBEHHbIX KonebaHwui.
Knaccudpmkauus konebaHwuii: cBo6oHbIe, rapMOHMYECKUE, BbIHYXAEHHbIe, NapameTpuyeckme u aBTokonebaHus.
WcTopust passutns Teopun konebaHuii n BOSH.

Tema 2. CBo60aHbIE KONle6aHUA TOUKUN C OQHON cTeneHblo cBob6oabl. KonebaHna matemarnyeckoro masiTHMKa.
HenuHenHbi ocumnsaTop. KonebaHne macchbl Ha ynpyrovn nogsecke. ®asa, yactora, amnnuTyna KkonebaHun.
Cwunbl, Bbi3blBaloLye KonebaHus.

MNMoHsTME cTeneHn cBOOOAbI MEXAHNYECKOMN CMCTEMBI. [TOHSTUE MAaTEMATMHYECKOrO MasiTHUKA. BbiBog ypaBHeHWi
konebaHus TOUKM C OLHOIN CTeneHbo cBobOabl. AHANM3 BANSHUS HAYaNbHbIX YCNOBUIA HA XapakTep konebaHuii. MNoHsTue
NIMHEHOrO U HENWHEHOro ocumnnsitopa. BelBog ypaBHeHNI konebaHnii Macchbl Ha ynpyroi noasecke. BnvsiHne
HayanbHbIX YyCNOBUIA HA ¢oasy, 4acToTy U amnnuTyay konebaHui.

Tema 3. NepemelLleHUs1, CKOPOCTb M YCKOPEHUe Npu KonebaTtenbHOM ABUXEHUU, onpeaefieHne KUHeTUYecKomn
3Heprun. BoiHyXaeHHble KonebaHust u pe3oHaHcC.
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Mporpamma ovcumnnnHel "Teopus konebaHuin n BonH"; 01.03.03 "MexaHuka u MaTeMaTMyeckoe MoaenMpoBaHme".

KnHematnyeckue n guHamm4eckme XapakTepucTmkun Konebniouenca Touku. XapaKTep M3MEHEHNA nepemeLleHns,
CKOPOCTU N YCKOPEHNA TOYKHN, cosepmarou.lem konebatenbHble OBUXEHUN. Orlpe,ueneHme KNHEeTUYeckom 3Heprun,
NoTeHUManbHOM 1 NMosHON SHeprun MaTepmaan0|7| TOYKN COBGpLIJB.IOI.LI,GVI konebaTtenbHble OBUXEHUs. BinsHue Ha Hux
aMnnnTynbl 1 4aCTOThI konebaHwiA.

Tema 4. Yuet cun TpeHus. 3atyxatouime konebaHus, norapucoMmyeckuin feKpeMeHT 3aTyxaHus.

Buabl cun TpeHns. Cyxoe TpeHve, NUHENHAS 1 HENUHENHAS 3aBUCUMOCTb CU TPEHWS OT CKOPOCTMW OBUXEHMUS. YUeT cun
TpeHus B cnyyae konebaHuii TO4eYHOM Macchl Ha yrnpyroi NnoaBecke B BO3ayxe U B Xuakoctu. OnpeneneHne
napameTpoB, BNUSIOLLMX HA XapakTep 3aTyxaHus konebaHuii. NMoHSTME norapngMUIECKOro AEKPEMEHTA 3aTyXaHUs 1
yCTaHOBNEHWE €r0 3aBUCKMOCTUN OT MEXAHNYECKMX CBOMCTB OcumnsTopa.

Tema 5. CnyyaiHble Koneb6aHusi. 3aBUCUMOCTb OT C/Ty4YalHbIX HavyalbHbIX YC/IOBMIA U NAapaMeTpoB C/Iy4anHOro
XapakTepa ansi KonebaHun cTepXxHs.

dakTopbl Bbi3biBAKOWME CNyvaliHble konebaHus. BrmsiHne Ha konebaHns HauyanbHbIX YCIOBWIA N BO3MYLLEHWIA, HOCSLMNX
crnyyaiHbix xapaktep. O6beKTUBHbIE NapaMeTPbl A1 XapaKTEPUCTUKM CyYaiiHbIX KonebaHnii: MaTeMaTmyeckoe
oxXxupaHve, gucnepcus n cnektp. ViccnenosaHue BIMSHUS CnyvaiiHbiX UBMEHEHWI HAYaNbHbIX YCNOBWIA Ha kKonebaHus
CTEP>XHS Ha WaPHMPHbBIX Oropax.

Tema 6. Mapametpuyeckue konebaHus. Nepuoanyeckoe U3ameHeHNe Maccbl, yNpyroctu U napameTpuyeKkon
Harpy3ku. YpasHeHns Matbe u Xunna. NMapametpuyeckum pesoHaHc. unarpaMmma AnHca-CtpaTtra. Teopema
dnoke. MasaTHuk Kanuupbl.

MpWYMHbBI BOZHMKHOBEHUSI NapaMeTpryeckmx konebaHunii B MexaHnamax - epruoandyeckne N3MeHeHNs Nx MHePLMOHHbBIX
CBOWICTB, XeCTKOCTM U "napameTpuyeckon” Harpysku. Boisog 1 aHanns ypaeHeHuin Matbe n Xunna. MNoHsitue
napameTpuyYeckoro pe3oHaHca 1 ero otanyme ot 06bl4HOro pe3oHaHca. Juarpamma AitHca-CTpatta. Teopema ®noke.

MasaTHuk Kanuubl.

Tema 7. ABTOoKOne6aHus. Meton cpa3oBbix NnoBepxHocTel. KauecTtBeHHOe UccnenoBaHue SBIeHUNA LUIMMMA U
chnarrepa. YCTOMUMBOCTb N HEYCTOMUYMBOCTb KONebaHuiA.

MpriMepbl BOZHMKHOBEHMS aBTokonebaHuii B 4acax (XpanoBblii MEXaHU3M NMOATANKVBAET MASITHYK B TAKT C €ro
konebaHusmMu), B AyXOBbIX MHCTPYMEHTAX U OpraHHbIX Tpybax (konebaHws BO34yxa, NOLAEPXMBAEMbIE BO3LYLIHO
CTpyeit), ABMraTensix BHyTPEHHErO CropaHusl, NapoBbIX TypbuHax 1 T.4.

Wummn 1 donaTTep B aBraumn. Matematudecknii annapar nay4eHusi aBTokonebaHuii. MpumeHeHvie MeToa gpasoBoii
NOBEPXHOCTW 4SS UCCNefoBaHWsl aBToKonebaHuii.

Tema 8. Kone6aHue cucteMbl HeB3aMMOAEMCTBYHOLLLUX OCLIUNIATOPOB.

WccnepoBaHve konebaHusi CMCTEMbI HEB3AMMOAENCTBYIOWMX OCLMNNSTOPOB. Teopust HopManbHbIX KonebaHuii B
NUHENHBIX CUCTEMax C MOCTOSIHHbIMK napameTpamu. [onyyeHre pelweHns ons ypaBHeHUs MMHEHOW KOHCepBaTMBHbIE
cuctembl. HopManbHble konebaHusi B HeNMHeHbIX KOHCepPBaTUBHbIX cucTeMax. KonebaHus B KBa3vkoHCEepBaTUBHbIX
cuctemax.

Tema 9. Kone6aHusi cucteMbl CBsi3aHHbIX OCLUNSATOPOB. I'Iepexo.u. K CnnowHoMn cpene. ﬂ,MCﬂePCMOHHbIe
XapakTepucTtuku cpea. BonHbl B nepunoaony4yeckux CTpykrtypax.

WNccnenosaHue konebaHus cucteMbl CBS3aHHbIX OCLMNNATOPOB. MNepexon K cnnowHoi cpene. BoiBoa 1 pelwerve
ypaBHeHWi NpoAonbHbIX konebaHuii ynpyroro ctepxHs. MoHATUE BONHLI. Y paBHEHUE 3BYKOBbIX BOMH B rase. MNoHsaTue
aucnepcvn. Oucnepcus BonH. MNakeTt BonH. 3akoH 3aBUCMMOCTY (ha30BOW CKOPOCTY BOMHbI OT €€ 4acToTbl. Teopus
aucnepecun.

Tema 10. KonebaHue ynpyrow ctpyHbl. BonHoBOe ypaBHeHue. CTosiune u 6eryLume BOMHbI.

BbiBoL ypaBHEHUIA NonepeyHblX KonebaHuii ynpyroli cTpyHbl. MiccnenoBaHue pelieHunst BONHOBOIO YpPaBHEHWS CTPYHbI.
Berywas n ctosyas sonHa. CkopocTb pacnpocTpaHeHust BonHbl. CnoxeHne BonH. MNoHaTne uyra BonH. OnpenenexHve
rpynnoBO CKOPOCTM BONH. [NepeHoc aHepruv BonHamu. [oHATME NAOTHOCTM NOTOKA 3Hepruv BonH. BekTop
YmoBa-loHTuHra.

Tema 11. OCHOBHbIe MOHATUS U UCTOPUUYECKME KOPHU UCCeA0BaHUS HeJIMHENHbIX BOSIHOBbIX MPOLLECCOB. BKNang,
MaHpenbwaMa u AHAPOHOBA B TEOPUIO HENIMHENHbIX KonebaHnn.

OCHOBHblE MNOHATWSA Y UCTOPMYECKUE KOPHW UCCNEO0BaHNS HENMHENHbBIX BOMTHOBLIX MPOLECCOB. MPUYNHbI
BO3HVKHOBEHUS BOSIH B ras3ax 1 XmakocTsax. AKyctudeckmne BonHbl. Bknag Mangenbwama n AHOpOHOBA B TEOPUIO
HenunHeiHbIx konebaHuii. YpasHeHus Broprepca. Berywuit dopoHT (berywas cteHka). NoHsTMe uHBapuaHTa OBUXEHNS.
Ldwnccunaums n ee ponb.

Tema 12. YpaBHeHus KoprteBera e ®pu3sa, conutoHbl. Beryline BonHbl B HENMHeHoW cpene 6e3 aucnepcuu.

Bsanmopeiicteue avccunaumm u gucnepcuu. CootHoweHns Kpamepca-Kporura. BeiBog ypaBHeHns KopTtesera ae
dpuza 1 aHanna ero peweHus. MepBas 1 BTopas KOHCTAHTbl UHTErpupoBaHnsl. PUHUTHOE aBuxeHwue. MoHsTre
cTauvoHapHoi 6erywei BonHbl. Mictopusi conutoHa. MaHxaTTeHckuii npoekT SHpuko Depmu. Pewermne [xoHa nacTa u
CraHucnasa YnbMa 3amnaqv o TennonpoBOAHOCTY TBEPAOrO TENa, PacCMaTpPBAEMOro Kak 0LHOMEPHOM LIENoYKM
KOHEYHOr0 Y1Ca OAMHAKOBBIX TOYEYHbIX MAacC.

Tema 13. MpocTble BonHbI U 06pa3oBaHne pa3pbiBa. CTPyKTypa pa3pbiBa. YeAUHeHHble BONHbIL. Cnabble
yAapHble BOJHbI.
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OnHoMepHbIE BOMHbI B HENMHEHBIX 0OHOPOAHBIX cpenax 6e3 amcnepcuu. MpocTeie BONHbI (BOMHbI PuMaHa).
MunoobpasHble 1 yaapHbie BOMHbI, ONUCEIBAaEMblE ypaBHeHUeM Broprepca. YcpenHeHHas nokanm3oBaHHas BOMHa -
conuTtoH. OTnnYme connToHa oT Beryilen CTeHkM ypaBHeHnsl Broprepca. SdodoekT onpokuabiBaHUs BomHbI. [pocTele
BOJIHbI 1 06pa3oBaHue paspbiBa. CTpykTypa paspbiBa. YeauHeHHble BonHbl. CTpykTypa cnabblx yaapHbIX BOJH.

Tema 14. BonHbl manon amnauTyabl B CMIOLWHBbIX cpepax. YpaBHEeHUS ruapoauHaMuKn. dneKTpoMarHUTHble
BOJIHbI.

YpaBHEHNS OMHAMUKI LS CRNOWHOM cpelbl. YUYeT MatepuanbHbiX COOTHOLWEHWA ON1si CNNOWHBIX Cpel, opMynupoBka
rPaHNYHbIX M HAYanbHbIX YCNoBWiA. BonHbl B CniowHbIX cpefax. AKyCTUHECKME 1 3NEKTPOMArHWTHbIE BOMHbI. Y paBHEHUS
rmopoamHamuki. BonHbl B AechopMmpyeMblx TBEpLbIX TeENax. Teopus pacnpocTpaHeHUs FPaBUTaLVOHHBIX BOSH.
BsavmoneiicTare NoBEPXHOCTHbIX FPABUTALMOHHBIX BOSH.

Tema 15. [lucnepcuoHHbIe YpaBHEHUS1 A1l 3BYKOBbIX BOJH. CTpaTtucpuumMpoBaHHas XUAKOCTb. 3BYKOBbIE BOJHbI
B OKeaHe.

WcecnenoBaHns pacnpocTpaHeHns 3BYKOBbIX BOJH B XXUAKOCTY U 1edDOPMUPYEMBIX TBEPAbIX Tenax. BnnsHue ceoincts
CpefLbl HA CKOPOCTb PacrnpoCTpaHeHus BorH. [ponopuroHanbHOCTh KBaapaToB CKOPOCTEN BOMH MOAYN0 06 beMHOM
yrNpyrocTy B cnyyae NpoaofbHbIX KonebaHuii u MOSynio CABMra - ANs nonepeyHblx. CKOpPoCTy pacnpocTpaHeHus
MOPCKUX 1 KannunssipHbIX BOMH . JlncnepcuoHHble ypaBHEHNS 4N 3BYKOBbIX BOMH. CTpatucuumMpoBaHHas XULKoCTb

Tema 16. MpaBMTaLMOHHbIE BONHbI B HECXXUMaEMON XnUaKocTu. BHyTpeHHue BonHbl. BonHbl Pocc6u. BonHel B
CBepXTeKy4yen XUOKOCTU U nnasme.

rpaBI/ITaLI,I/IOHHbIe BOJIHbl B HECXKMMAEMOW XNIOKOCTW. BHYTpeHHI/Ie BOJIHbI. 3aKOH aouncnepcun ona BHYTPEeHHUX BOJTH.
BonHbl Poccbu 1 nx BaXXHOCTb NS n3y4eHns CMHONTUYECKNX OKkeaHN4YeCKnx BI/IXpGI7I. Y4yeT ouHamukn B3anMoOencTemns
OoKeaHa Tu aTMocdpepbl Npu NOCTPOEHUN KOppeKTHOIZ maTemaTnyeckom Mogenu. I'Ipmqlea pacnpocTpaHeHns BONH
Poccbu Tonbko ¢ BocToKaHa 3anag.

Tema 17. CkopocTb pacnpocTpaHeHusi BOJIH. PaanuuHble cnocobbl onpeaeneHusy ¢pa3oBoi U rpynnoBom
cKopocCTeW.

CKopocCTb pacnpocTpaHeHust BoNH. AKyCcTUYecKmne BonHbl. PaanuyHble cnocobbl onpeaeneHust goa3oBoii 1 rpynmoBoi
ckopocTen. BnnaHme Ha dha3oBy0 CKOPOCTb CBOMCTB CaMol cpenbl (Moayns ynpyroctv u MOgyns cAsura), B cnyyae
XWOKOW cpefbl OT OTHOWEHUS ryOUHbI XUAKOCTM U ANUHBI BOMHBI U APYruX Xxapaktepuctuk. OnpeneneHne rpynnoBoi
CKOpOCTM Kak

Tema 18. SHeprus u umnynbc BONH. BonHOBOW nakeTt B aucneprupyowen cpene. UMnynbc BONHOBOro nakera.

OHeprusa n nMnynbc BonH. BonHoBo nakeT B ancneprupytoweii cpene. CBsiab MeXy BOMHOBBIM Y/CIIOM W YacTOTOW.
OBontouns BONHbI co BpeMeHeM. MonynuposaHHas BonHa. OrpaHWY4eHHOCTb 06nacTvi MPUMEHVIMOCTU MOHSTUS
TPYMNMoBOM CKOPOCTU B Clydae cpefbl ¢ amcnepcueii. KnHeTnyeckas v noTeHUManbHas sHeprum eAMHMYHOro obbema
cpelnbl. COOTHOLEHWE, CBS3bIBAOLLEE SHEPTMIO B ABUXYLIENCS cpene. VIMnynbc BONHOBOMO nakeTa.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06yyalLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTosiTenbHas paboTta obyyatoWwmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOAMYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAMHDI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA N HABLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMmeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLmm 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BhiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpenst 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboTbl CTYAEHTOB BbICIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpEXaeHNs
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHbIe akThl KazaHckoro (MpuBomXckoro) goeiepanbHoro yHuBepcmTeTa
AnpowwuH . T. Teopusi NHeRHbIX N HENMHERHBIX KonebaHuii - https://e.lanbook.com/book/4640#book_name

AHpapoHoB A.A., Butt A.A., XaitkuH C.9. Teopusi konebaHuii. 2-e n3g., nepepab. n ncnp. - M.: Hayka, 1981. - 918 c. -
http://books.alnam.ru/book_atk.php

Neinbosunu C., Cubacc A. (pen.) HenvHeHble BonHbl. M.: Mup, 1977. - 320 ¢ - http://books.alnam.ru/book_nw.php
Yynuykos A./. MaTtemaTtnyeckme Mmogenm HennmHenHon anHamunky - https://e.lanbook.com/book/59325#book_name
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLLEHOYHbIX cpencTs nNo gucunninHe HaxoanTcs B I'IpvmoerMM 1K nporpammMe gucumnianHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS OUCLUMANHBI (MOAYNS)
OcBoeHMe ancLMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/IEKTPOHHOM BUAE - YepPe3 3NEKTPOHHbLIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIX KDY noroBopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA

norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

LopowwuH A.B. MaTtematnyeckoe MoaenupoBaHue B HENMMHENHOM auHaMuke : yuebHoe nocobue -
http://www.bibliorossica.com/book.html?currBookld=8971

AnpowwuH I". T. Teopust NNHERHBIX U HENUHEHbIX KonebaHuii - http://e.lanbook.com/view/book/4640/

Barpoes A.l'. Epodbees B.W. LekosiH A.B. JInHenHble 1 HeNWHEenHble BOMHbI B AUCMEPrupyowWwmx CriowHbIX cpejax -
http://e.lanbook.com/view/book/2665/

Kapnoe H.B., Kupuuenko H.A. KonebaHusi, BonHbl, CTpykTypsbl - hitp://e.lanbook.com/view/book/2192/

KonebaHus. BonHbl. Ontuka. KonebaHus v BonHbl. Y.1/CaprHaM.ll. - Hosocu6.: HITY, 2013. - 100 c.: ISBN
978-5-7782-2355-4 - http://znanium.com/bookread2.php?book=548309

Cky6oe [.1O. OcHoBbl TeOpUM HenMHenHbIX konebaHuii - http://e.lanbook.com/view/book/30203/

Tumodbees A.B.,.. MexaHnyeckue konebaHns U pe3oHaHcbl B OpraHnu3Me 4enoseka -
http://e.lanbook.com/view/book/2337/

9. MeToguyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumnu Ha nekumsax nsnaraetcs 0CHOBHOE coepXaHue kypca.

CTyeHTy peKkoMeHyeTCsl FOTOBUTBLCS K KaXX OV NPeacTosiein nekuum no KoHcnekTam, y4ebHblM
nocobusimM, ykasaHHbIM NpenonasatesneM, U, B ciydae HeobxoanmocTtu, obpallasich K n1ekTopy 3a
KOHCyNnbTauMeN.

KoHcnekT cnyXxuT Kak ang noBTOpeHMs Matepuana nepel KaxabiM npakTuiyeckuM 3aHATUEM, Tak 1
NS NOArOTOBKM K 9K3aMeHy. 3anmcum Ha NeKunn CTYAEHT AOMKEH NPOBEPATb U LOMOMHATbL MO
y4ebHuKy.

CrpaHnua 8 n3 12.




Mporpamma ovcumnnnHel "Teopus konebaHuin n BonH"; 01.03.03 "MexaHuka u MaTeMaTMyeckoe MoaenMpoBaHme".

Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

BaxHoli cocTaBHOM YacTblo y4ebHOro npouecca SBASOTCS NPakTUYecKne 3aHaTmS.

MpakTnyeckune 3aHATUS OONXHbI OblTb NCNOMb30BaHbI CTYAEHTOM AN1S1 YCBOEHUS METOLO0B U HaBbIKOB
B PELeHNM KOHKPETHbIX 3a4a4 U 415 3aKpenneHnsl TEOpeTMYeckKoro coaepXaHns Kypca.

K o4epenHoMy npakTuyeckmne 3aHaTUIO HeobXx0AMMO NOBTOPUTL COOTBETCTBYIOWMIA MaTepman 1
pewnTb JOMalWHNe 3a8ayn.

3apayn nonbupatoTcsl Tak, 4To Npu TBEPAOM YCBOEHUM TEOPETUYECKOro MaTepmana, N3noXeHHoro Ha
nekuun, nx peweHns notpebytot 1-1,5 yaca.

camocTos-
TeNbHas
paboTa

K nekumsm n npakTMyeckoMy 3aHsTMI0 HEO6X0MMO NOBTOPUTb COOTBETCTBYIOLWMIA MaTepuan u
pewnTb JOMalHWe 3a8ayn.

3apaHns nonbupaloTcs Takum 06pas3oM, YTO NMPU YCNoBUM TBEPLOIO YCBOEHUS TEOPETUYECKOTO
MaTtepuana, U3noXeHHOro Ha nekuuu, ons nx pewexHuns tTpebyetcs, B cpefHeM, 1-2 yaca.

CTyLEHTY PEKOMEHOYETCS FOTOBUTBLCS K KaX OV NpencTosiwen nekuum, nabopaTtopHoMy 3aHATULO MO
KOHcrekTaMm, yuebHbiM MOCobMsiM, yka3aHHbIM NpernoaasaTtenem, 1, B cnyyae HeobxoammMocTy,
0bpalLasicb K NeKTopy 3a KOHCYNbTaUMEN.

3a4eT C
oL EeHKoM

JaHHoe Ha nekumsx 1 NpakTU4YecKnx 3aHSTUSX OCHOBHOE CoAepXaHue Kypca HeobxoamMo
caMocTosITeNbHO NpopaboTaTh.

Lns 3a4eta CTyleHTy peKoMeHOyeTcsl MOBTOPUTb MaTepuan, NCNonb3ys KOHCMEKThI, y4ebHble
nocobusl, peKoMeHO0BaHHYI0 NMTepaTypy 1 obpaliasich 3a KOHCyNnbTaumel K npenonasaTento.

Bo BpeMsi caMoCToATENbHbBIX 3aHSTUIN CBOEBPEMEHHO MOBTOPHO NpopaboTaTte BOMPOCH!, BBIHECEHHbIE
Ha 3a4er.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOIO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCcKoe obecneyeHne 06pa3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNI0) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITENbHOM PaboThl 0B6YYaAIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp ons pacneyaTkn pa3gaToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apantauumumv npenopgasaHus gucUNNNIUHbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepylowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+oumxc;| BOCMpUHUMATb O4HY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOpMaLnio BU3yanbHO, C HAPYLLEHUSAMU 3PEHUS -

aynnanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEUYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMM/IMHON, 3a CYET anbTepHAaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX 1abopatopuii U CUMYNSILMOHHBIX

TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMm ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.03

"MexaHvKa 1 matemaTnyeckoe mMomenvposaHue” n npodunio Nnoarotoskmn "MexaHvka n matematTmyeckoe
mMoJenvpoBaHue".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.11B.08.02 Teopus konebaHwii u BO/H

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka n MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
Mopenuk I.C. KonebaHus n BonHbl. BBeoeHne B akycTuky, pagnodunanky u ontuky. - M.: duamatnut, 2007. - 656 c.
http://e.lanbook.com/view/book/2167
HwukonaeHko B.J1. MexaHuka - M: HoBoe 3HaHue, 2011. - 636 c., hitp://e.lanbook.com/view/book/2911

Mokposckuii B.B. MexaHuka. MeTogbl pelweHns 3apay: yuebHoe nocobue. - M.: BUHOM. NabopaTopus 3HaHwii, 2012. -
253 c. http://e.lanbook.com/view/book/8713/

JononHutenbHasa nuTteparypa:

Teopwsi U NpakKTUKa peleHns TexHn4eckux 3aaaq: Y4yebHoe nocobue / A.B. PeeHkos, E.B. Pesunkosa. - 2-e usg., ucnp.
n gon. - M.: ®opym, 2009. - 384 ¢

http://znanium.com/catalog.php?bookinfo=197698

Bapmacos, A. B. Kypc obuweii donsmkn ons npupogonons3osateneii. KonebaHus n BonHbl: y4ed. nocobue / A. B.
Bapmacos, B. E. Xonmoropos / Mog pea. A. . Bobposckoro. CI16.: BXB-MeTtepbypr, 2009. 256 c,
http://znanium.com/catalog.php?bookinfo=349952
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.11B.08.02 Teopus konebaHwii u BO/H

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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