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Mporpamma ancumninHbl "MrU3nNKo-MexaHN4eCcKuin NPakTUKyM 1 BbldnucinTenbHbIA akcnepumeHT"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

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 ancumninHbl "MrU3nNKo-MexaHN4eCcKuin NPakTUKyM 1 BbldnucinTenbHbIA akcnepumeHT"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

Mporpammy omMcuunnnHel paspabotan(a)(n) ctapwmii npenofasarens, K.H. KamanytauHos A.M. (Kadhenpa
asporugpomexaHuku, otoeneHne mexaHukn), AMKamalutdinov@kpfu.ru ; goueHT, k.H. Hypues A.H. (Kacbenpa
aspormgpomexaHuku, otaeneHne mexaHukn), Artem.Nuriev@kpfu.ru ; 3asegytowmii kacpenpoi, o.H. (onoueHT) MNoTawes
K.A. (Kadbenpa aspornopomexaHuku, otaeneHne mexaHuku), KPotashev@mail.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
Orik-3 CnocobeH ncnonb3oBaTb MeToAbl OM3NYECKOro MOAENIMPOBaHUS U COBPEMEHHOE

9KCNepUMeHTanbHoe 060pyLoBaHNE B NPOGECCUMOHANBHON AeATENbHOCTM

OnnK-4 CnocobeH NprMEHsITb COBPEMEHHBIE MH(POPMALIMOHHbBIE TEXHONMOTMK, UCMOMNb30BaTh
N co3naBaTh NPOrpaMMHbIe CPEACTBA A1 PEeWeHNs 3a8ay HayKn U TEXHUKM

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- Ha3Ha4YeHNe 1 KOHCTPYKLMIO aspoanHaMUYeckmnx Tpy6 Manbix CKOpoCTeil;

- Ha3Ha4YeHVe N KOHCTPYKLMIO NPMOOPOB 4N NPOBEAEHNS TMAPABINYECKOrO U a3pPOaNHAMMNYECKOrO 9KCMEPUMEHTA;
- OCHOBHbIE 3aKOHbl TMAPaBANKN;

- METOOVKM U3MEPEHUNIA OCHOBHBIX (PU3NYECKNX XapaKTEPUCTHK NPOLLECCOB TEYEHNS XMUIOKOCTA 1 rasa;

- OCHOBHblE anropuTMbl KOMMbLIOTEPHON 06PaboTKM PE3YNbTaTOB 3KCNEPUMEHTANBHbLIX N3MEPEHWIA:

noucka, COpTUPOBKM, UTEPALIMOHHBIE aNrOPUTMbI, Hanbonee PacnpPOCTPaHEHHbIE MaTeMaTNYECKUe MOAEN 1
YMCNEHHble NpoLeaypbl peWweHns TMNOBbIX 3a4a4 MEXaHUKN 1 COUSUKN.

JonxeH ymeTb:

NPOBOLAMTb 9KCMEPUMEHT B rMAPOCUCTEMAX 1 a3poTpydax;

- NONb30BaTbCA COOTBETCTBYIOWMMMN U3MEPUTENBHBIMU Nprbopamu;

- NPOBOANTL HABNKOAEHMS 1 BbIMONHATL 3aMepPbl C MaKCUMasbHO LOMYCTUMOA TOYHOCTbIO;

- C MOMOLLbIO COOTBETCTBYHOWUX NPUBOPOB U3MEPSITb OCHOBHbBIE (PU3NYECKME XapPaKTEPUCTUKN XNAKOCTEN;

- NPV BbINOMHEHUN BbIYUCIUTENBHOIO 9KCNEPUMEHTa KOPPEKTHO CTaBUTb 3a4aqy, noabupatb afekBaTHy
MaTeMaTnyeckyto MoAeNb U3y4aeMoro SiBNeHWs, CBOAUTb NOCTaBNEHHYO NPobneMy K BbIYMCIMTENbHON 3a8ade.

JlonxeH Bnanetb:

- OCHOBHbIMU COBPEMEHHbBIMM NPEACTABNEHUSMUA N TEPMUHONOTNEN MPUKNALHON a3pornapoMexaHnku;

- METOAMKAMN N3MEPEHMNS OCHOBHbIX OU3NYECKNX XapaKTEPUCTMK XUAKOCTEN;

- METOAMKAMN N3MEPEHMNS OCHOBHbIX NapaMeTpoB NPOLECCOB TEYEHMS XNOKOCTN 1 rasa;

- HaBblkaMu cbopa, 06paboTkuM 1 aHaNM3a SKCNIEPUMEHTANbHBIX JAHHbIX;

- HaBblKaMW COCTAaBNIEHUS YNCNOBbIX aifOPUTMOB U UX peann3aumnm B BUOE KOMMbIOTEPHbIX MPOrpamM, BM3yanmsaumm n
aHanuaa pes3ynbTaToB YMCOBbIX PACYETOB.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHaa oucumnnmHa (Mogynb) BkntodeHa B pasaen "51.0.20 OucumnnuvHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOWA
obpasoBatenbHoii nporpammel 01.03.03 "MexaHuka 1 MatemMaTmyeckoe MmoaenupoBaHune (MexaHnka u matematTmieckoe
MOENMPOBaHME)" N1 OTHOCUTCS K 0093aTENbHBIM ANCLMMINHAM.

OcsauBaetcs Ha 3, 4 kypcax B 5, 6, 7 cemecTtpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMMHBI cCOCTaBnsieT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(oB).
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Mporpamma ancumninHbl "MrU3nNKo-MexaHN4eCcKuin NPakTUKyM 1 BbldnucinTenbHbIA akcnepumeHT"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

KoHTakTHasi paboTa - 193 yaca(oB), B TOM yucne nekumm - 0 4aca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 190 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 3 Yaca(oB).

CamocrTositenbHasi pabota - 131 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMMUHBIL: 3a4eT B 5 cemecTpe; 3a4eT B 6 CeMecTpe; 3a4eT C OLEHKOW B 7
cemecTpe.

4. CopepxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYeCTBa aKkageMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW U CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHoblie
Jlekumn 3aHATUSA paboTbl
Tema 1. Tema 1. dusnyeckne
1. |cBoitcTBa xuakoctu. Mprbopbl ons 5 0 0 10 6
N3MEepPeHNs faBneHus.
Tema 2. Tema 2. NoTepwn Hanopa no
2. annHe. MecTHble NoTepu Hamnopa. 5 0 0 15 8
Tema 3. Tema 3. Oumarpamma
3. |ypaBHeHusa BepHynnu. Pexumbl 5 0 0 15 7
TEYEHNS XNOKOCTHU.
Tema 4. Tema 4. Cnna Bo30eicTBUS
4. |cBOoBOOHOM HE3aTOMNEHHON CTPYN Ha 5 0 0 15 8
nperpagy.
Tema 5. Tema 5. Ob6TekaHue Kpyrnoro
LUMAMHOPA 0O3BYKOBbLIM BO3YLIHbIM
5. |notokom. Ob6TekaHne KpbINOBOro 5 0 0 15 8
npodouns LO3BYKOBbIM BO34YIUHbLIM
MOTOKOM.
Tema 6. Tema 6. HayanbHbii n
6. [cTabnnuanpoBaHHbIA yyacTok 6 0 0 10 8
TeyeHus B Tpybe.
Tema 7. Tema 7. TeyeHve B
7. Andodoy30pax. 6 0 0 10 6
Tema 8. Tema 8. Pacyet nnowaan un
8. [nonoxeHusa LeHTpa TaxXecTu 6 0 0 15 8
MNOCKoro Tena
Tema 9. Tema 9. Pacuer
9. |HaNPSAXEHHOro COCTOSAHMSA 6 0 0 15 7
bepMeHHOMN KOHCTPYKLIMK
Tema 10. Tema 10. MogenvposaHue
10. IOBVXEeHWs TBepaoro Tena 6 0 0 20 8
Tema 11. Tema 11. Pacuer
11.|onHOMepHOW HecTaumoHapHoOn 7 0 0 17 17
3a4a4u TennonpPoBOAHOCTHY
Tema 12. Tema 12. Pacuet
12.|0BymMepHoOI HecTaumoHapHom 3ana4n 7 0 0 17 20
TENNONPOBOAHOCTM
Tema 13. Tema 13. Pacuet
13.|0ByMepHoIA cTaumoHapHon 3aaaqu 7 0 0 16 20
TENNONPOBOAHOCTM
Ntoro 0 0 190 131

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)
Tema 1. Tema 1. Puaunueckue cBOMCTBa XUOKocTU. Mpubopbl ANns namepeHUs OaBneHUs.
OcBoO€eHME TEXHWKN U3MEPEHNS NMNOTHOCTU, TEMNIOBOIO PacluMpeHmns, BA3KOCTA U MOBEPXHOCTHOMO

CrpaHunua 4 13 10.
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Mporpamma ancumninHbl "MrU3nNKo-MexaHN4eCcKuin NPakTUKyM 1 BbldnucinTenbHbIA akcnepumeHT"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

HaTAXeHus XxunakocTen. Buapl BUCKO3MMETPOB. CTaﬂaFMOMeTp. I/I3y'-|eH|/|e YCTpOIZCTBa N npunHUmMna nencTens
XNOKOCTHbIX I'IpI/I60pOB Ona n3MepeHna naBneHns. I'Ip|/|o6peTeHv|e HaBbIKOB N0 N3MEPEHUI0 TMapoCTaTU4ECKOro
naBneHnsa XnagKoCTHbIMA r|p|/|60pan|.

Tema 2. Tema 2. NMoTtepu Hanopa no gnuHe. MecTHble NoTepu Hanopa.
OcBoeHMe aKCNepMEHTaNbHOO 1 PACYETHOro CNocoboB onpeneneHns NoTepb Hanopa Ha TpeHue

Mo AAVHe Ha NpUMepe TedeHns Boabl B Tpybe. OnpeneneHne onbiTHbIM NyTEM NOTEPb HANopa Ha NPEOoaONEeHNE MECTHbIX
COMPOTUBNEHUI N CPABHEHNE UX C PACCYUTAHHBIMU MO UHXEHEPHbLIM (DOPMYIaM Ha NPUMEPE TEYEHNs BOLbI B TpyHax
pasnnyHon KoHdurypaumm.

Tema 3. Tema 3. Ouarpamma ypasHeHUsa BepHynnu. PeXumbl TeueHUst XuaKocTu.

OnbITHOE NOLATBEPXAEHVE YpaBHEHUS BepHynnn (MOHMXEHNE MEXAHNYECKOM SHEPTMM MO HANPABAEHWIO TEHEHNS U
nepexona NoTEHLMANBbHOW SHEPTMU B KMHETMYECKYIO 1 06paTHO). HabnoneHne noTokos

XMWOKOCTW C PasnM4HOl CTPYKTYPOW U BbiSBNEHUE (DAKTOPOB, BANSIOWMX Ha CTPYKTYpy. OcBOEHME
pacyeTHOro metoaa onpeneneHns pexnma Te4eHns.

Tema 4. Tema 4. Cuna Bo30enCTBMS CBOOOOHOM HE3aTOMIEHHOW CTPYyM Ha Nperpaay.
OnbITHas MNNOCTPALMS 3aBUCMMOCTHY, ONPELENsIoWen cuny, ¢ KOTopon ceoboaHas CcTpyst

XWOKOCTV BO3OENCTBYET Ha TBepayto nperpany. Meton nsmepenus ycunuia. Kanubposka npubopa. 3amep cunbl,
BO3HMKaIOLEV NPU HAaTEeKaHNM CTPYU Ha Nperpabl NNOCKOM, BLIMYKON 1 BOrHyTOW doopMbl. MocTpoeHne 3aBUCUMOCTH
CWNbl OT CKOPOCTK XMWAKOCTU B CTPYe.

Tema 5. Tema 5. O6TekaHue Kpyrnoro LUANHApPa A03BYKOBbIM BO3AYLUHLIM NOTOKOM. O6TekaHue KpbinoBoro
npocpuns [,O03BYKOBbIM BO3AYLUHLIM MNOTOKOM.

OKCcnepuMeHTanbHOE onpeaeneHne aBneHnii B TOYKax NOBEPXHOCTM LMNUHAPA (KPbIIOBOro
npogouns), NOCTPOEHNEe NONSAPHON AnarpaMmbl U COMOCTaBNEHNE €€ C aHaNOrMYHOM anarpaMmmon,
MOCTPOEHHOI MO oopMyfiaM Teopun NoTeHUManbHoro (6e3BnxpeBoro) o6TekaHus.

OnpeueneHme KPUTNYECKUX TOYEK, TOYKM pPa3BETBIIEHNS NOTOKA, TOYEK MaKCMMallbHOM CKOPOCTMW, TOYEK OTpbIBa
NnorpaHnYyHoOro cno, obnacTtu OTPbIBHOIO Te4eHus.

Tema 6. Tema 6. HauanbHbIV M cTaBUNM3NPOBaHHBIN YYaCTOK Te4YeHUs B Tpy6e.
OKcneprMeHTanbHoe nccnenoBaHne CTPyKTypbl TEYEHUS HA HAYalbHOM y4acTke noToka B Tpybe ¢
n3mMepeHnem nNpogounein ckopocTer B pasnunyHbiX CEYEHNSAX Ha y4acTke TpyObl, 4OCTATOYHOM ANst

ctabunuzaumm notoka. AHanu3 3aBUCMMOCTY NPOTSIXXEHHOCTY CTabuNM3NPOBAHHOM 30HbI OT CPeaHEel CKOPOCTH NOTOoKa.
AHanu3 CUMMETPUYHOCTU NPOCOUS CKOPOCTM OTHOCUTENBHO LIEHTPaNbHOW OCY KPYroBOW TPyObI.

Tema 7. Tema 7. TeueHue B auchchy3opax.
OKcnepMMeHTanbHOE NU3yYeHne BHYTPEHHER CTPYKTYpbl TedeHns B oudpdpysope. HabnoneHne

OTpblBa NOrpaHMyHoro cnos. MocTpoeHne NpUBMXEHHOR CTPYKTYPbI IMHWIA TOKA C OTPaKEHMEM 30H MOBbIWEHHbIX
CKOPOCTEN 1 30H BO3BPATHbIX TEYEHWNA. AHANN3 UBMEHEHUS OCHOBHbIX TMAPOANHAMUYECKNX XapaKTEPUCTUK NOTOKA Npur
yBENM4eHn CKOPOCTU TeYeHNsa 1 yrna pactsopa amddyysopa.

Tema 8. Tema 8. PacueT nnow,anm v nNosoXeHUs! LLeHTpa TAXECTU NOCKOoro Tena

Pacuet nnowanwn v nonoxeHus LUeHTpa TAXeCTh NnocKoro tena. qDOpMyJ'IbI BblHMCNeHnA nnowann n NnonoXeHnsa ueHTpa
TSXKECTU NIOCKOro Tena. YncneHHole MeToabl

BbIYMCNEHUS ABYMEPHBIX UHTErpanoB. YueT oopMbl IByMEpPHO 061acTy npu BolMUCIEHNM
LBYMEPHOro nHTerpana. Paspabotka Bbl4MCAUTENBHOMO anropruTMa 1 COCTaBNEHUE PacHETHOM
nporpammbi.

Tema 9. Tema 9. PacueTt HanpsiXXeHHOro COCTOSIHUSA chepMeHHON KOHCTPYKLIUKN

Cunctema ypaBHEHUIA CTaTMKK 4N pacyeTa Hanps>XXeHHOro COCTOSHUS DEPMEHHOI KOHCTPYKLNN.
CsefieHve 3a[a4u K CUCTEME NIUHENHBIX anrebpanyecknx ypaBHeHWA. YucneHHble METOObI PELIEHUS
CUCTEMbI IMHENHbIX anrebpanyecknx ypasHeHuil. Metoavka onpeneneHus npeaenbHo 4onyCTUMON
Harpysku CBELIEHMEM K HENVMHeHoMy anrebpanyeckomy ypaBHeHuto. MeToapl MONOBUHHOMO
LeneHust n HoloToHa peleHmnst HenMHenHoro anrebpanyeckoro ypasHeHus. PaspaboTtka
BbIYMCNNTENBHOrO anropmMTMa 1 COCTaBfiEHEe PacHETHON Nporpammbl.

Tema 10. Tema 10. MopenmpoBaHue ABUXEHUs TBEpPAOro Tena

Cwnctema andbdoepeHumnanbHbix ypaBHEHNIA ABUXEHNS TBepaoro tena. MNoHnxeHune nopaaka
ypaBHEHWIA, CBELlEHUE CUCTEMbI YPABHEHWIA K BULY, YOOOHOMY AN YACHEHHOIrO MHTErPUPOBAHUS.
YuncneHHble METOAbI PELLEHNSI CUCTEM OOLIKHOBEHHbIX AMdpepeHUManbHbIX YPaBHEHWA: METOL,
dlinepa nepeoro nopsaka, MoaMULMPOBaHHbI MeToa ditnepa, meton PyHre -KyTta. PaspaboTka
BbIYMCNNTENBHOrO anropuTMa 1 COCTaBNEHME PacyYETHON Nporpammbl. TeCTMPOBaHUE peLeHUs Ha
npeaMeT BbINOMHEHNS 3aKOHOB COXPaHEHUS U CpaBHEHUE C aHANNTUYECKMMIN PELIEHNSMUN B YaCTHbIX
cnyyasx.

Tema 11. Tema 11. PacueT 0ogHOMepHOW HeCcTaLMOHaPHOM 3a4a4u TENONPOBOAHOCTHN

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnwuua 5 13 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma ancumninHbl "MrU3nNKo-MexaHN4eCcKuin NPakTUKyM 1 BbldnucinTenbHbIA akcnepumeHT"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

OnHoMepHbIe CTaLMOHAPHOE M HECTALMOHAPHOE YyPaBHEHWS TEMONPOBOAHOCTU. AHanMTN4Yeckoe
peleHne cTaumMoHapHOro ypaBHeH s TennonpoBoAHOCTU. PasHoCTHas cxeMa YNCNEHHOro pelleHuns
HeCcTauMoHapHOro ypaBHEeHNS TENIONPOBOAHOCTY - ANGdEPEHUNANBHOIO YPaBHEHUS B YACTHbIX
npon3sBoLHbIX. MeToq ycTaHoBneHus. MNMposepka ycnosus yctoinymnsoctu. PaspaboTtka
BbIYMCNINTENBHOrO anropyuTMa 1 COCTaBfEHNE PacyYeTHON nporpammbl. CpaBHEHNE pelleHniA ABYMS
meTooamm.

Tema 12. Tema 12. PacuyeT AByMepHOW HeCTaLlMOHApPHOW 3aa4uM TenonpoBoOAHOCTU
YncneHHas pasHoCTHas cxema anpokcvMaumm ByMEPHOr0 HECTaLMOHAPHOMO YypaBHEHUS
TENNONPOBOAHOCTM - AMPPEPEHLMANBHOIO YPaBHEHNS B YACTHbIX MPON3BOOHbIX. YYET rpaHnyHbIX
ycnosuid. MeToavka peweHns MeTogoM yctaHoBneHns. lNposepka ycnosust yCTONYMBOCTW.
PaspaboTka BbIMMCANTENBHOMO anropuT™Ma 1 COCTaB/IEHME PacyHeTHOM NPOorpamMmbl.

Tema 13. Tema 13. Pacyet nByMepHOW cTaLMOHApPHOMN 3a4a4u TeNMoNpPoBOAHOCTU

CBeflieHve OBYMEPHOI CTaLMOHAPHON 3a8a4m TENNONPOBOAHOCTY K PEWEHUNIO ypaBHeHNs Jlannaca.
[MpocTeiwmne YacTHbIE peweHns ypaBHeHus Jlannaca. Cynepno3uuuns peweHnia. NaHenbHbln MeTon
peweHunst ypaBHeHns Jlannaca. CBefeHne 3a4a4m K pelleHnio CUCTEMbI IMHEHbIX anrebpanyeckux
ypaBHeHU. BbiuncneHne KoadpprumMeHTOB MaTpuiLibl CUCTEMbI MYTEM YACIEHHOMO BblYUCNEHMNS
MNHTErpanos BOOJb NNHWIA. BbluncneHne ocobbix MHTEerpanos. Pa3pa60TKa BblYNCNTNTENbHOIO
anropmMtMa u CoctaBneHvne pacyeTHon nporpammbl. CpaBHEHUE C YCTAHOBUBLIUMCS PELIEHNEM
HecTauMoHapHoW 3aaayn TENNONPOBOAHOCTH.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota oby4arolmxcs BbINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpecTBEHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYo paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNIOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosTenbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BEINONHAT 3aaHUs, HANpPaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLUNNUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowwmxcst pernameHTpyeTcs HoOpMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa3oBaTebHBIMU PECYpCaMU, BKOYAS:

Mopsiook opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTeNbHbIM MPOrPamMMam BhICLIETNO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "Kasarckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyfapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepeuteTa

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOoOyN0)

DOoH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHbie Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaEeT OLEHOUYHbIe
cpelncTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTauUum.

B dpoHIe oueHOYHbIX CPeacTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBIM pe3ynbTataM 06y4eHus Mo JUCLUMNMHE (MOLYNIo);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTI KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKNM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 4ecTBUSIM 0ByHatowmxcs,
IEMOHCTPMPYEMbIM pesynbTaTtam, 3a4aHns pasnmyHblX TUMOB.

®oHA OLEHOYHbBIX CPEeACTB MO AMCUMNINHE HaxoauTcs B [TpyrnoxeHun 1 K nporpamMme OUCUMNAUHBI (MOOYNIO).
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Mporpamma ancumninHbl "MrU3nNKo-MexaHN4eCcKuin NPakTUKyM 1 BbldnucinTenbHbIA akcnepumeHT"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

BrnbnnoTteka nHxeHepa-mawmHocTpouTtens - http://libtm.ucoz.ru/load/gidravlika_i_pnevmatika/1
Bubnmoteka mawuHocTpoutens - http://lib-bkm.ru
Hay4Hast anekTpoHHas 6ubnuoteka - http://elibrary.ru/

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKoMmeHaauum

nabopatopHble| Ons noaroToBky K NPakTUHECKUM 3aHATUAM CTYLEHTY PEKOMEHAYETCA NpeaBapuTenbHO

paboTbl npopabaTbiBaTbh Kak NeKLMOHHBIA MaTepman, Tak U Matepuan npenbloylimx NPakTUHECKNX 3aHATUIA.
OcHOBOI1 N5t NOLrOTOBKYN CNYXWUT LOBPOCOBECTHOE BbINONHEHWE AOMALLHEro 3adaHns. Ons
YCMEWHOro pelleHns 3a8ay NepBoii 4acTu kypca CTyAeHTaM PeKOMEHOYETCs BCNOMHUTL MaTepuar,
OCBOEHHbI B Npeabloyluyx CEMECTPAX B pamMkax 6a30Bbix MAaTEMaTUYECKMX LUCLMMINH.

camocTtos- | CamocTosiTenbHas paboTta CTyAeHTOB COCTOUT U3 IByX OCHOBHbIX YacTel - npopaboTka NeKLUMOHHOro
TenbHas mMaTepuana v BbiNONHEHUS JOMalWHVX 3a8aHnii. [ OCBOEHNS TEOPETUYECKOro 1 NpakTU4ecKoro
pabota maTepuana, B cfiy4ae, Koraa KOHCMeKTOB 0Ka3blBaeTCsl HELOCTATOYHbIM, Unn 4ns 6onee AeTanbHoi
npopaboTkn OTAENbHbLIX TEM PEKOMEHAYETCS MCMONb30BaTh NUTEPaTypy, yKasaHHyo B
COOTBETCTBYIOIWEM pasgene. Bce BosHvKalowye BONPOChl peKOMEHAYETCS 3apaHee 4eTko
CCPOPMyNMpPOBaTh 1 BNOCNEACTBUM 06CYANTb C NpenonaBaTenem.

3ayet MonroToBKy K 3a4eTy peKOMeHOyeTCs pa3fenuTb Ha Agsa atana. Ha nepsom aTtane npopabaTtbiBatotcs
BCE BONPOCHI K 3a4eTy 1 DOPMyNMpPYyTCS BOMPOCHI K NPErnoaaBatento B paMkax KOHCYnbTaumm no
pasgenam, He[oCcTaToYHO NOAPOBHO ONMCaHHBIM B pamMkax NeKUMOHHOMo Kypca unu 6onee TpyaHbIM B
ocBoeHuUn matepuana. locne KOHCynbTaLMy NPOUCXOAUT OKOHYaTeNnbHas npopaboTka u
3aKpenneHne matepumana no BCEM BOMPOCaM.

3a4eT MoLroToBKy K 3a4eTy C OLEHKON peKoMeHayeTCs pa3fenutb Ha Ba atana. Ha nepeom atane
OLIeHKOM npopabaTbiBaloTCs BCE BOMPOCHI K 3a4eTy U (DOPMYNUPYIOTCS BOMPOCHI K NpernoaasaTento B pamMkax
KOHCYNbTaLum Nno pasaenam, HeloCTaTo4HO NoAPOOHO OMMCaHHBIM B paMKax NeKLMOHHOro Kypca Wi
6onee TpyOHLIM B OCBOEHMW MaTepuana. Mocne KOHCyNbTauumn NPOMCX0AMT OKOHYaTeNbHas
npopaboTka 1 3akpenneHe Mateprana rno BCEM BOMPOCaM.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHOro obecrneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnn 3 k paboyeit nporpaMMme OUCLMMNNHBI (MOLYNS).
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Mporpamma ancumninHbl "MrU3nNKo-MexaHN4eCcKuin NPakTUKyM 1 BbldnucinTenbHbIA akcnepumeHT"; 01.03.03 "MexaHuka n matemaTnyeckoe
monenvposaHue".

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.03.03

"MexaHuka n matematm4yeckoe MoaennupoBaHne” 1 NPodouIo NOAroToskM "MexaHnka u MatemMaTmyeckoe
mMoLenvpoBaHue".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.0.20 ®u3snko-mexaHnHecknii npakTuKyM v BbIHUCTNTENbHbIA
9KCrNepUMeHT

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 01.03.03 - MexaHuka n MaremMaTm4yeckoe MOoennmpoBaHne
Mpodomnb noarotosku: MexaHnka u MatemMatm4eckoe MoaennpoBaHne
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHUns: o4Hoe
SA3bik 0by4eHuns: pycckuia
oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2020

OcHoBHas nuTeparypa:

1. YxuH B. B. M'vppasnuka: YuebHoe nocobuve / 6.B. YxuH. - M.: U dOPYM: HAL, UHgopa-M, 2013. - 464 c. - (Boiciiee
obpasosaHue). ISBN 978-5-8199-0380-3 - Pexxum gocTtyna: http:/znanium.com/catalog/product/375072

2. 3amarnees, 3.X. OCHOBbI FrapaBnnkK 1 TENNOTEXHNKM : y4ebHoe nocobue / 3.X. 3amanees, B.H. MocoxuH, B.M.
YedpaHos. - CaHkT-MNeTtepbypr: laHb, 2014. - 352 c. - ISBN 978-5-8114-1531-1. - TeKkCT : 91€KTPOHHbIA //
OneKkTpoHHo-bubnnoTeyHas cuctema Nanw' : [caitT]. - URL: https://e.lanbook.com/book/39146

JononHuTtenbHaa nuTeparypa:
1. Fugpaenvka, rmaponorus, rmopoMeTpusi BOSOTOKOB: YuebHoe nocobue / B.T. MapaxHesny. - M.: HULL MIHOPA-M; MH.:
Hog. 3HaHwue, 2015. - 368 c. - (Bbicwee obpazosanme). ISBN 978-5-16-010308-2 - Pexum goctyna:
http://znanium.com/catalog/product/483223
2. MopryHos, K.MN. Fmapasnvka : y4ebHuk / K.IN. MopryHos. - CaxkT-MeTepbypr : JlaHb, 2014. - 288 c. - ISBN
978-5-8114-1735-3. - TeKkCT : aneKTPOHHbIN // DnekTpoHHO-BnbnnoteyHas cuctema 'Jaub' : [cainT]. - URL:
https://e.lanbook.com/book/51930
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.0.20 ®u3snko-mexaHnHecknii npakTuKyM v BbIHUCTNTENbHbIA
9KCrNepUMeHT

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

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

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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