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Mporpamma ancumninHbl "MrU3nMKo-MexaHN4eCcKuin NPakTUKyM 1 BbldMCAnTENbHbIA akcnepumeHT"; 15.03.03 "MpuknagHas mexaHuka".

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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Mporpammy omcuunnnHel paspabdoTan(a)(v): ctapwuii npenogasatens, K.H. KamanytanHos A.M. (Kadhenpa
asporugpomexaHuku, otoeneHne mexaHukn), AMKamalutdinov@kpfu.ru ; goueHT, k.H. (c.H.c.) Ky3aHeuos C.A. (Kadenpa
TEOPETUYECKO MEXaHUKN, OTAENeHne MexaHukn), skuznets@kpfu.ru ; goueHT, k.H. Hypues A.H. (Kadenpa
aspormapomexaHnkm, otaeneHue mexanuku), Artem.Nuriev@kpfu.ru ; ctapwwuii npenonaeatens, 6/c ®axpytanHos J1.P.
(Kagpbenpa TeopeTnyeckon MexaHuky, otaeneHme mexaHnkum), LRFahrutdinov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTUBE, TONEPAHTHO BOCNPUHMMAS COLMANbHbIE,
STHUYECKNE, KOHPDECCHOHAMBHbBIE U KYNbTYPHbIE Pa3nnyuns
OrK-5 yMeHveM o0bpabaTtbiBaTb U NPEACTABNSATL AAHHbIE 9KCNEPUMEHTANbHBIX
nccnenosaHuin
OriK-6 ymMeHueM cobrpatb, 0bpabaTtbiBaTh, aHANM3UPOBaTb U CUCTEMATU3MPOBATD

Hay4YHO-TEXHUYECKYIO MHADOPMALIMIO MO TEMATUKE NCCNeA0BaHNs, MICNONb30BaTh
OCTUXEHNS OTEYECTBEHHOM M 3apyBeXHON HayKn, TEXHWUKM U TEXHONOMUN

NnK-4 rOTOBHOCTbIO BbINOMHATD Hay4YHO-UccneaoBaTenbckme paboTol B obnacTu
NPVKIaaHON MEXaHUKM C UCMONb30BaHNEM COBPEMEHHbIX BbIYUCNUTESNIbHbIX METOL0B,
BbICOKOMPOU3BOAUTENbHbIX BbIYUCUTENbHBIX CUCTEM Y HAYKOEMKUX KOMIMbIOTEPHbIX
TEeXHONOr MM, WMPOKO PaCNpPOCTPAaHEHHbIX B MPOMbIWIEHHOCTU CUCTEM MUPOBOrO
YPOBHSI, U 3KCNEPUMEHTaNIbHOro 060pyA0BaHUS ANSl NPOBEAEHNSI MEXaHNYECKMX
MCMNbITAHNA

MK-7 FOTOBHOCTbIO BbIMOMHATb pacHeTHO-3KCNepuMeHTaNbHble paboTbl B obnactu
NPUKNaoHON MEXaHUKN HA OCHOBE OOCTUXEHUA TEXHUKM U TEXHONOTUA,
Knaccnyeckmx U TEXHNYECKNX TeOPUIA U METOOB, PU3NKO-MEXaHNYECKUX,
MaTEMaTUYECKUX U KOMIMbIOTEPHBIX MOLENei, 06/1afaroWmnx BbICOKON CTENEHbIO
a[eKkBaTHOCTW peanbHbIM NpoLeccam, MawmHam N KOHCTPYKLMAM

O6yyatolmincs, 0CBOMBLINA JUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

- Ha3Ha4YeHVe 1 KOHCTPYKLMIO a3p0aAnHaAMUYECKNX TPyDO Manbix CKOPOCTENR;

- Ha3Ha4YeHne 1 KOHCTPYKLUMIO NpubopoB A1 NPOBELEHNS FMAPABNNYECKOr0 U a3p0aAMHAMMYECKOro 9KCNEePUMEHTa;
- OCHOBHbIEe 32KOHbl r’MapaBInKu;

- METOANKM U3MEPEHUNIA OCHOBHbIX (PU3NYECKMX XapakTepUCTUK NPOLLECCOB TEYEHUS XUIOKOCTU 1 rasa;

- OCHOBHbIE anropUTMbl KOMMbIOTEPHO 06PabOTKM PE3yNbTaTOB 3KCNEPUMEHTANBHBIX N3MEPEHNIA:

roucka, COpTUPOBKU, UTEPALIMOHHbBIE anropuTMbl, Hanbonee pacnpPOCTPaHEHHbIE MATEMATUYECKNE MOLENM U
YMCNEHHble NPOLESyPbl PELEHNS TUMNOBBIX 33424 MEXAHVKW U (OU3UKN.

JonxeH ymeTtb:

MPOBOOMTb SKCMEPUMEHT B rMApOCUCTEMAx 1 aspoTpydax;

- MONb30BaTbCS COOTBETCTBYOWMMI N3MEPUTENbHBIMK Nprbopamu;

- NpoBOANTb HabNOAEHMS 1 BbIMONHATL 3aMepbl C MaKCUMasIbHO JOMYCTUMOMN TOYHOCTbLIO;

- C NOMOLLbIO COOTBETCTBYHOWMX MPUOOPOB N3MEPATb OCHOBHBLIE (OU3NYECKME XapaKTEPUCTUKN XNOKOCTEN;
- NPV BbINMOMHEHUW BbIYUCIIUTENBHOTO 9KCMEePMEHTa KOPPEKTHO CTaBUTb 3adaqy, noabupatb agekBaTHyo
MaTeMaTn4ecKyto MOAeNb N3y4aeMoro SiBfieHWsl, CBOAUTb NMOCTAaBEHHYO NPobneMy K BbMMCINTENbHON 3adaYe.
JlonxeH BnaneTb:

- OCHOBHbIMU COBPEMEHHBIMM NPEACTABNEHNSMN N TEPMUHONOTNEN MPUKNALHON aspOornapoOMEXaHnKN;

- METOAMKAMN N3MEPEHMNS OCHOBHBIX (OU3NYECKUX XapaKTEPUCTMK XUAKOCTEN;

- METOAMKAMN N3MEPEHMNS OCHOBHbIX MApaMeTpPOB NPOLECCOB TEYEHMS XNOKOCTN 1 rasa;

- HaBblkaMu cbopa, 06paboTky 1 aHaNM3a aKCNepUMEHTasNbHbIX AaHHbIX;
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- HaBblKaMn COCTaBNEHNSA YACNOBbIX ailfTOPUTMOB 1N UX peann3aunn B BUAoe KOMNbOTEPHbIX NPOrpamm, sndyanmdaumm n
aHam3a pe3ynbTaTtoB YMNC/IOBbIX PaCHeTOB.

JonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FOTOBHOCTb:

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa gucumnnuHa (mogynb) BKNtoYeHa B pasgen "B1.6.11 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpazosatenbHol nporpammbl 15.03.03 "MpuknagHas MexaHuka (JuHamuka, NpoYHOCTb MaWwmH, NpubopoB 1
annapartypsbl)" 1 oTHocuTCs K 6a30B0oi (06WENPOGECCNOHANIBHON) YacTy.

OcBauBaertcs Ha 3, 4 kypcax B 5, 6, 7 cemecTpax.

3. O6bem gucuMnanHbI (MOAYns) B 3a4eTHbIX eAUHMLAX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmxcs ¢ npenopasaresnem (Mo BUAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSTE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb ANCLMMMHBI cocTaBnsieT 9 3a4eTHbIX(ble) eanHuL(bl) Ha 324 yaca(os).

KoHTakTHas paboTa - 193 yaca(os), B ToM yucne nekumm - 0 yaca(oB), npakTnyeckne 3aHsaTns - 0 yaca(os),
nabopatopHblie paboTbl - 190 Yaca(oB), KOHTPO/b CaMOCTOSITENbHOW paboThl - 3 yaca(os).

CamocTositenbHasi pabota - 131 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT B 5 cemecTpe; 3a4eT B 6 ceMecTpe; 3a4eT C OLEeHKOW B 7
cemecTpe.

4. CopepxaHue OUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkaaeMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHOW U CaMOCTOATENbHOM paboTbl NO AuCLUNINHE (MOAYIIO)

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

MX TPYOO0EMKOCTb (B Yacax) cToS-

N Pasgenbl gucunnimHbl / Ce- [Nekuumn,llekuum| Npaktu-|Mpaktn-fla6opa-Na6opa-| T€Nb-
monyns MECTP| Bcero | B 3n. | 4yeckue |4eckue [TopHble |TOpHble| Has

copme[3aHsATUSA, B 3an. [paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. Tema 1. Pusnyeckune ceoncTaea

1. pxngkocTtu. MNprbopbl ons uaMepeHns 5 0 0 0 0 10 0 6
naBneHns.
> Tema 2. Tema 2. MoTepn Hanopa no aanHe. 5 0 0 0 0 15 0 8

" IMecTHble notepn Hanopa.

Tema 3. Tema 3. dnarpamma ypaBHeHuMs
3. |BepHynnn. Pexummbl TE4EHNS XNOKOCTH. 5 0 0 0 0 15 0 7

Tema 4. Tema 4. Cvna Bo3aencTBus
4. |cBo60OHON HE3ATONNIEHHOW CTPYU Ha 5 0 0 0 0 15 0 8
nperpagy.

Tema 5. Tema 5. O6TekaHue Kpyrnoro
uMnnHOpa A03BYKOBbIM BO3OYLIHbLIM MOTOKOM.
5. |O6TekaHWe KpbINOBOro Npodouns 403ByKOBbIM [ 5 0 0 0 0 15 0 8
BO34YLWHbLIM MOTOKOM.

Tema 6. Tema 6. HayanbHbI 1

6. |[cTabnnNM3MpPOBaHHBIA YHaCTOK TEYEHUS B 6 0 0 0 0 10 0 8
Tpybe.

7 Tema 7. Tema 7. TeueHune B audpcpysopax. 6 0 0 0 0 10 0 6
Tema 8. Tema 8. Pacuet nnowann n

8. [monoxeHuns ueHTpa TAXeCTn NNOCKOro Tena 6 0 0 0 0 15 0 8
Tema 9. Tema 9. Pacuyet Hanps>XeHHOro

9. [coCTOSIHMA PEPMEHHON KOHCTPYKLUUK 6 0 0 0 0 15 0 7
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYAO0EMKOCTb (B Yacax) cToS-
N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has
c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |cpopme| Bcero |chopme| 60Ta
Tema 10. Tema 10. MooennposaHue
10. OBUXEHNS TBEPAOro Tena 6 0 0 0 0 20 0 8
Tema 11. Tema 11. Pacyet ogHOMepHoIA
11.|HecTaumoHapHON 3a8a4m TeNNONPOBOAHOCTU 7 0 0 0 0 17 0 17
Tema 12. Tema 12. PacyeT nBymepHow
12.|HecTaumMoHapHOM 3a4a4m TenIonpPoBoaHoCTH | 7 0 0 0 0 17 0 20
Tema 13. Tema 13. Pacyet nBymepHow
13.[cTaumnoHapHoOM 3a80a4m TENNONPOBOLHOCTM 7 0 0 0 0 16 0 20
MToro 0 0 0 0 190 0 131

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. Tema 1. Puaunueckue cBOMCTBa XuOKocTU. Mprbopbl Ans namepeHUs OaBneHuUs.
OcBoeHMEe TEXHWKN N3MEPEHNS NMNOTHOCTU, TEMNIOBOro PacluMpeHuns, BA3KOCTU U NOBEPXHOCTHOMO

HaTAXeHus XxunakocTen. Buapl BUCKO3MMETPOB. CTaﬂaFMOMeTp. I/I3y'-|eH|/|e YCTpOIZCTBa N npnHUmMna nencTeuns
XNOKOCTHbIX I'IpI/I60pOB Ona n3MepeHna naBneHns. I'Ip|/|o6peTeHv|e HaBbIKOB N0 N3MEPEHUI0 TMapoCTaTU4EeCKOro
naBneHnsa XnagKoCTHbIMA r|p|/|60pan|.

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

no AAVHe Ha NpUMepe TedeHns Boabl B Tpybe. OnpeneneHne onbiTHbIM NyTEM NOTEPb HANopa Ha NPeOoaONeHNE MECTHbIX
COMPOTUBNEHUI N CPABHEHNE UX C PACCHUTAHHBIMU MO UHXEHEPHbLIM (DOPMYIaM Ha NPUMEPE TEYEHNS BOLbI B TpyHax
pasnnyHon KoHurypaumm.

Tewma 3. Tema 3. marpamma ypasHeHUs BepHynnn. PeXXumbl Te4eHUs1 XUOKOCTH.

OnbITHOE NOLATBEPXAEHNE YpaBHEHUS BepHynnn (MOHMXEHNE MEXAHNYECKOM SHEPTM MO HANPABAEHWIO TEHEHNS U
nepexona NoTEHLMANbHOW SHEPTMU B KMHETMYECKYIO 1 06paTHO). HabnoneHne noTokos

XMNOKOCTW C PasfiM4HOl CTPYKTYPOW U BbiSBNEHUE (DAKTOPOB, BANSIOWMNX Ha CTPYKTypy. OcBOEHME
pacyeTHOro Metona onpeneneHns pexnma Te4eHns.

Tema 4. Tema 4. Cuna Bo3oenCcTBMS CBOOOOHON HE3aTOMIEHHOW CTPYX Ha Nperpagy.
OnbITHas MNNOCTPALMS 3aBUCMMOCTHY, ONPELENsIOWen cuny, ¢ KOTopon ceobonHas CcTpyst

XWOKOCTV BO3OENCTBYET Ha TBepayto nperpany. Meton nsmepenus ycunuii. Kanubposka npubopa. 3amep cunbl,
BO3HMKaIOLLEV NPX HAaTeKaHNM CTPYU Ha Nperpabl NNOCKOM, BLIMYKON 1 BOrHyTOW doopMbl. MocTpoeHne 3aBUCUMOCTH
CWNbl OT CKOPOCTM XMWAKOCTU B CTPYe.

Tema 5. Tema 5. O6TekaHue Kpyrnoro LUAMHApPa A03BYKOBbIM BO3AYLUHLIM NOTOKOM. O6TekaHue KpbinoBoro
npocpuns A,O3BYKOBbIM BO3AYLUHBIM MNOTOKOM.

OKCcnepuMeHTanbHOEe onpeaeneHne aBneHnii B TOYKax NOBEPXHOCTM LMNUHAPA (KPbIIOBOro
npogouns), NOCTPOEHNEe NONSAPHON AnarpaMmbl U CONOCTaBEHNE €€ C aHaNOrM4YHOM anarpaMmmon,
MOCTPOEHHOI MO oopMyfiaM Teopun NoTeHUManbHoro (6e3BnxpeBoro) 06TekaHus.

OnpeueneHme KPUTNYECKUX TOYEK, TOYKM Pa3BETBIIEHNS NOTOKA, TOYEK MaKCMMallbHOM CKOPOCTM, TOYEK OTpbIBA
NnorpaHnYyHoOro cno, obnacTtu OTPbIBHOIO Te4eHus.

Tema 6. Tema 6. HauanbHbIV M cTabUNU3NpPOBaHHBIN YYaCTOK Te4YeHUs B Tpy6e.
OKcneprMeHTanbHoe nccnenoBaHne CTPyKTypbl TEYEHUS HA HAYalbHOM y4acTke noToka B Tpybe ¢
n3MepeHnem nNpogounei cKopocTer B PasnunyHbiX CEYEHNSAX Ha y4acTke TpyObl, 4OCTATOYHOM NSt

ctabunusaumm notoka. AHanu3 3aBUCMMOCTY NPOTSIXXEHHOCTY CTabuN3NPOBAHHOM 30HbI OT CPeaHEel CKOPOCTH NOTOKa.
AHanu3 CUMMETPUYHOCTU NPOCOUS CKOPOCTM OTHOCUTENBHO LIEHTPANbHOW OCY KPYroBOW TPyObI.

Tema 7. Tema 7. TeueHue B auchchy3opax.
OKCnepMMeHTanbLHOE U3yYeHne BHYTPEHHER CTPYKTYPbl TedeHns B oudpdpysope. HabnoaeHne

OTpblBa NOrpaHMyHoro cnos. MocTpoeHne NpUbMXEHHOR CTPYKTYPbI IMHWIA TOKA C OTPaKEHMEM 30H MOBbIWEHHbIX
CKOPOCTEN 1 30H BO3BPATHbIX TEYEHWNA. AHANN3 UBMEHEHUS OCHOBHbIX TMAPOANHAMUYECKNX XapakKTEPUCTUK NOTOKA Npun
yBENM4YeH CKOPOCTU TeYeHNsa 1 yrna pactsopa amddyysopa.

Tema 8. Tema 8. PacueT nnow,anm v nosoXeHUs! LLeHTpa TAXECTU NIOCKOoro Tena
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PacueTt nnowann v nonoxeHus LUeHTpa T4AXeCTn njiocKoro tena. CDOpMyJ'IbI BblHMCNEeHNA nnowann n nosioXkeHns LeHTpa
TAXECTWN NNOCKOro Tena. YucneHHole MetToapl

BbIYVCNEHUS ABYMEPHbIX MHTErpanoB. Y4eT popMbl AByMepHO 06nacTi Npy BbIYUCTIEHUN
LLByMepHoro nHterpana. PazpaboTka BblMUCAUTENBHOMO anropuTMa 1 COCTaBieHMe pacyHeTHOM
nporpammbi.

Tema 9. Tema 9. Pacuet HanpsiXXeHHOro coCTosiHUsA chepMeHHON KOHCTPYKLIUU

CrncTema ypaBHEHUIA CTaTKK AN1s pacyeTa Hanps>XXeHHOro COCTOSIHUS DEPMEHHOI KOHCTPYKLNN.
CBepneHue 3a8ayn K cuctemMe NMHERHbIX anrebpanyeckmx ypaBHeHUA. YucneHHble MeToObl pelleHns
CUCTEMbI NIMHEHbIX anrebpanyecknx ypaBHeHnn. MeToavka onpeneneHuns npeaenbHo onyCcTUMOi
Harpysku cBeeHNeM K HennMHeHoMy anrebpanyeckoMy ypaBHeHUo. MeTombl NONOBUHHOIO
LeneHusi u HbloToHa pelieHns HenvHeHoro anrebpanyeckoro ypaBHeHusl. PaspaboTka
BbIYMCAINTENBHOrO anropmuTMa 1 COCTaBNIEHNE PACUYETHON NPOrpamMMbl.

Tema 10. Tema 10. MogenupoBaHue ABUXEHUsI TBEpPOOro Tena

Cwnctema andbdoepeHumanbHbix ypaBHEHNIA OBUXEHMS TBEPROro Tena. MNoHnxeHne nopsaka
YypaBHEHWIA, CBEAEHNE CUCTEMBI YPABHEHWI K BUAY, yOOOHOMY ONS YUCNEHHOIO MHTErPUPOBAHNS.
YuncneHHble METOAbI PelleHnst CUCTEM 0ObIKHOBEHHbIX AndpdoepeHUmManbHbIX ypaBHEHWA: MeToq
Dlinepa nepBoro nopsaka, MoaMtULMPOBaHHLIA MeTon Sitnepa, Meton PyHre -KyTTta. PaspaboTka
BblHNCNTUTENBHOIO anropnTtMma n coctaBneHne pacquHon nporpammbl. TeCTI/IpOBaHVIe peweHnsa Ha
NpeaMeT BbIMOMHEHMS 32KOHOB COXPaHEHMS U CPaBHEHUE C aHANNTUYECKMN PELEHUSIMA B YaCTHbIX
cnyyasx.

Tema 11. Tema 11. PacyeT ogHOMepHOW HecTaLuMOHapPHOM 3aKa4un TenIoNpoBOAHOCTU
OnHoMepHble CTauMoHapHOe 1 HecTauMoHapHOE ypaBHEHWS TEMNONPOBOAHOCTU. AHanMTnyeckoe
pelleHne CTauMoHapHOro ypaBHeHWS TENNONPOBOAHOCTU. Pa3HOCTHAs CxeMa YACNEHHOrO pelleHuns
HecTauMoHapHOro ypaBHeHNs TennonpoBoaHOCTY - AnddepeHLmnanbHOro ypaBHeHUs B HacTHbIX
npounssoaHbix. Meton yctaHoBneHus. [Mposepka ycnosus yctoiumsoctu. Paspabotka
BbIYMCNINTENBHOrO anropuTMa 1 CocTaBneHne pacyeTHON nporpammbl. CpaBHeHNE peleHnii AByMS
mMeToLamm.

Tema 12. Tema 12. Pacyet pByMepHOW HecTaLMOHApPHOMN 3a4a4M TENMONPOBOAHOCTU
YucneHHas pasHOCTHAs Cxema anpokcuMaumm ByMEPHOrO0 HECTALMOHAPHOIO YpaBHEHUS
TENNONPOBOAHOCTU - AMdPPepeHLManbHOro ypaBHEHNS B HACTHbIX MPON3BOAHbIX. YYeT rpaHnyHbIX
ycnosuiA. MeToavka peweHns MeToaoM ycTaHoBneHNs. MNMposepka ycnosus yCTOMYMBOCTY.
Pa3paboTka BbIYMCAUTENBHOIO anropnTMa U COCTABNEHVE PACYETHOW NMPOrpamMMbl.

Tema 13. Tema 13. PacueTt oByMepHOM CTauMOHapHOW 3a8a4yn TenNonpoBOAHOCTU

CBegneHve oByMEpHOI CTalLMOHaPHON 3a8a4m TennonpoBOAHOCTY K peWeHunio ypaBHeHns Jlannaca.
MpocTenwne yacTHbIe pelweHns ypasHeHus Jlannaca. Cynepno3vnums peweHunii. MNaHenbHbln MeToq
peleHns ypaBHeHns Jlannaca. CBefeHMe 3a4a4m K PELLEHNIO CUCTEMBI IMHENHBIX anrebpanyeckux
ypaBHeHUIA. BbluncneHne KoagpprLMEHTOB MaTpULIbl CUCTEMbI MYTEM YACEHHOMO BbIYUCNEHMNS
WHTErpanos BOOMb NNHWIA. BbluncneHne ocobbix nHTerpanos. Pa3paboTka BblYMCIUTENBLHOrO
anropmMtMa u CoCTaBNeHNe pacyeTHON nporpammbl. CpaBHEHUE C YCTAHOBUBLUMMCS PELIEHNEM
HecTaunoHapHoOW 3a4ayn TENNONPOBOLHOCTM.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns OIS CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOAyIo)

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpecTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obyyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHol paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanNpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaoIWMXCH PErNaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTebHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Boicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 11. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumninHbl "MrU3nMKo-MexaHN4eCcKuin NPakTUKyM 1 BbldMCAnTENbHbIA akcnepumeHT"; 15.03.03 "MpuknagHas mexaHuka".

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLNINHBI (MOAYNS)

OcBoeHWe ancLMnNnHBI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOM 1 OONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0DYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENLHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs 3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

BrnbnnoTteka nHxeHepa-mawmHocTpouTtens - http://libtm.ucoz.ru/load/gidravlika_i_pnevmatika/1
Bubnunoteka mawmHoctpounTens - http:/lib-bkm.ru
Hay4Has anekTpoHHast 6ubnuoteka - http://elibrary.ru/

9. MeToguueckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

na6opaTopr|e Ins noarotoBku K NpPakTn4eCKnM 3aHATUAM CTYOEHTY peKoOMeHOyeTCAa npenaBapuTesibHO

pa60Tb| ﬂpOpa6aTblBaTb KakK NeKLNOHHbIN martepuan, Tak n Mmartepuan npenbloywmnx npakTnyeckmnx 3aHATUIA.
OcHoBOI Ans NoAroToOBKM Cny>xXmnTt ,D,OépOCOBeCTHOG BbINOMHEHNE AOMawHero 3agaHus. [ns
YCNewHoro peuweHnsa 3anad HepBOIZ 4acTu Kypca CTyaeHTaM pekomMeHayeTcs BCMOMHUTb MaTtepuan,
OCBOEHHbIN B npenbloyumnx ceMmectpax B paMkax 6a30BbiX MATEMATUYECKMX ONCLUMNH.
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- CamocTosTenbHas pa60Ta CTyOoEeHTOB COCTOUT N3 OABYX OCHOBHbIX yacrenm - rlpopa60TKa NeKUunoHHOoro
TenbHas mMatepunana un BbliNOIHEHNSA OOMALWHUX 3apaHuii. Ilna ocBoeHus TeopeTn4eckoro n npakTn4eckoro
pa60Ta martepunana, B Ciiydae, Korga KOHCNekKToB OKa3blBaeTCA He4oCTaTtO4YHbIM, Unn ons 6onee netanbHOM

npopa60TK|/| OTOeJIbHbIX TEM peKOMeHOYyeTCsA NCNOo/b30BaTb nuTepartypy, yka3aHHyto B

COOTBETCTBYIOWEM pa3nene. Bce Bo3HuKatowme BOMPOCHI peKoMeHOyeTCA 3apaHee 4eTKO

ccpopmynmposatb 1 BNOCNEOCTBUN OﬁCy,EI,I/ITb C npenogaBarenem.

3ayet MoLroToBKy K 3a4eTy PeKOMEHOyeTCs pa3fenuTb Ha ABa atana. Ha nepsom aTtane npopabaTtbiBaloTcs
BCE BONPOCHI K 3a4eTy 1 DOPMYNMpPYyTCS BOMPOCHI K NPENoaaBaternto B paMkax KOHCYnbTaumm no
pasgenam, He[oCcTaToYHO NOAPOBHO ONMCaHHBIM B pamMkax NeKUMOHHOIo Kypca unu 6onee TpyaHbIM B
ocBoeHUn mMatepuana. locne KoHCynbTaLMy NPOUCXOAUT OKOHYaTeNbHas npopaboTka u
3aKpenneHne matepumana no BCEM BOMPOCAM.

3a4eT MoLroToBKy K 3a4eTy C OLEHKON pekoMeHOyeTCcs pa3fenuTtb Ha fBa atana. Ha nepeom atane
OLIeHKOM npopabaTbiBalOTCSA BCE BOMPOCHI K 3a4€Ty 1 oOPMYNIMPYIOTCS BOMPOCHI K MPenoaasartento B pamkax
KOHCYnbTaUuu no pasgenam, HeoCcTaTo4HO NoAPOBHO ONMCaHHbBIM B paMKax IEKLIMOHHOMO Kypca unm
6onee TpyOHbIM B OCBOEHWUW Matepuana. lNocne KoHCynbTauuyu NpoUCcXoauT okoHYaTenbHas
npopaboTka 1 3akpenneHe Matepuana no BCEM BOMPOCaM.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "MIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNeLManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepuanos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOMb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO34aHne BO3MOXHOCTEW Ais 06y4atolwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 PasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- NMPVMEHEHVEe NPOrPaMMHbIX CPeACcTB, 06eCcneyMBaroLLyX BO3MOXHOCTb OCBOEHWSI HABBIKOB 11 YMEHWI, (hOPMUPYEMbIX

OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILUOHHBIX
TEXHONOIMIA;
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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;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 15.03.03
"MprknagHas MexaHrka" u NPogUo NOAroToBkM "dnHammka, NPOYHOCTb MalKH, NPUBOPOB 1 annaparypbl”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.65.11 ®u3snko-MexaHN4eCcKkuii npaktmkym v BbIYUCNTE/TbHbIL
9KCrNepUMeHT

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 15.03.03 - MNpuknagHas mexaHuka

Mpodpunb nogrotoBkyM: dmMHamuka, NPOYHOCTb MaWWH, NpUbOPOB 1 annapatypbl
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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. - TeKCT : 3NeKTPOHHbIV // DNeKTpoHHO-bubnnoteyHas cuctema 'Nawe' : [caitT]. - URL:
https://e.lanbook.com/book/51930
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Mporpamma ancumninHbl "MrU3nMKo-MexaHN4eCcKuin NPakTUKyM 1 BbldMCAnTENbHbIA akcnepumeHT"; 15.03.03 "MpuknagHas mexaHuka".

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.65.11 ®u3snko-MexaHN4eCcKkuii npaktmkym v BbIYUCNTE/TbHbIL
9KCrNepUMeHT

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

Hanpasnenue nogrotosku: 15.03.03 - MNpuknagHas mexaHuka

Mpodpunb nogrotoBkyM: dmHamuka, NPOYHOCTb MaWWH, NpUbOPOB 1 annapatypbl
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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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