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Mporpamma gucumnnuHel "MexaHnka XuakocTu, rasa u nnaambl”; 16.03.01 "TexHnyeckas comsnka".

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 gucumnnuHel "MexaHnka XuakocTu, rasa u nnaambl”; 16.03.01 "TexHnyeckas comsnka".

Mporpammy oucumnnuHel paspaboTan(a)(u) ooueHT, K.H. (aoueHT) Mosnesa O.B. (kadenpa TeXHNYECKOR on3nKu 1
sHepreTukn, VinxeHepHbii MHCTUTYT), Olga.Beloded@kpfu.ru ; npodoeccop, A.H. (ZoueHT) JlapmoHos B.M. (kacbenpa
TEXHNYECKON PU3MKM N SHEPreTUKN, VIHXEHepPHbI MHCTUTYT), Larionov.kfu@gmail.com

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
Orik-3 CMNOCOBHOCTbIO K TEOPETUHECKUM 1 SKCNEPUMEHTASIbHBIM UCCNELOBAHUSIM B

M36paHHON 06nacTu TEXHUHECKON OU3NKM, FOTOBHOCTBIO Y4UTHIBATb COBPEMEHHbIE
TEeHOEHLUMM PasBUTNSA TEXHNYECKOW (Pn3nkm B CBOE NPOdDECCMOHabHOW
[nesaTenbHOCTU

MK-5 FOTOBHOCTbIO N3y4aTb HAy4YHO-TEXHMYECKYHO MHADOPMALINIO, OTEYECTBEHHbIN U
3apyOeXHbIA OMNbIT MO TEMATHKE NPOGECCUOHANBHON AEATENBHOCTH

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBbI MEXaHVKM CMNJIOWHON cpenbl 1 HU3KOTEMMEPATYPHON Nnasmbl;
YypaBHEHUS ABUXEHUS naeanbHON 1 BA3KOW XMAKCTU N METOAbI MX PELEHWNS;
YPaBHEHUS MArHUTHOW rMAPOAUHAMMKMY;

XapakTep U KapTUHy TedeHnsa rasa n XnagkocTt B KaHanax n npu obTekaHun TBEpObIX Ten B 06bIYHbIX ycnoBusax v npu
Hann4nm nna3mbl.

JonxeH ymeTtb:

NPVMEHSATb METOLbI MEXAHUKW CMOWHOW CPenbl U HA3KOTEMNEPATYPHOW NIa3Mbl K PELIEHNIO NPaKTUYECKMX 3a0ay;
BbINOMHSb pacyeTbl NapaMeTpoB TEYEHWIA rasa, XNOKOCTU 1 NNa3Mmbl;

NPOBOAUTb N3MEPEHNS NAPAMETPOB TEYEHWNS CNIOWHON cpenabl B OTCYTCTBME U C YHETOM 3N1EKTPUYECKMX PA3PAL0B.
JlonxeH BnapeTb:

MaTemMaTM4eckMM annapaToM MexaHukn XnOKoCTU, rasa 1 nnasmbl;

HaBblkaMy NMPOBEAEHNS PaCcYETOB NOTOKOB CMJ/IOWHON Cpeabl, B TOM YUC/E NPY HANNYMW SNEKTPOMArHUTHOrO NoONs;
HaBblkaMy paboTbl C COBPEMEHHO N3MEPUTENbHON annapaTtypo.

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

npoBOOUTb TEeOpPETUHECKMNE N SKCNEPUMEHTAlbHble NCCNenoBaHNA NPoUEeCcCOoB OBNXEHNA CNAOWHOM cpenbl, B TOM
qymucne npu Hannyvymm anekTpoMarHMTHOro non4;

BbINONHATb (PU3NKO-TEXHNYECKUE pacHeTbl MPUMEHUTENBbHO K KOHKPETHbBIM MPOMBbILWNEHHbIM YCTaHOBKaM;

paspabaTbiBaTb NporpamMmy, NprbOPHOe 1 METOAMYECKOE 0becrneyeHre aKCnepUMEHTabHbIX
MPOEKTHO-KOHCTPYKTOPCKMX paboT.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.05 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgIeCCUOHANTbHON
obpaszoBatenbHoi nporpammel 16.03.01 "TexHnyeckas domauka (TexHuyeckas uamka)" u 0THOCUTCS K BAPMATUBHOW
yacTu.

OcBauBaeTcs Ha 3 Kypce B 5 cemecTpe.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4ETHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb AUCLMINANHBI COCTABASET 8 3a4eTHbIX(ble) eauHuML(bl) Ha 288 yaca(oB).

KoHTakTHas paboTa - 170 yaca(oB), B TOM uncne nekumm - 54 yaca(os), npaktuieckme 3aHatus - 44 yaca(os),
nabopatopHble paboTbl - 72 yaca(oB), KOHTPONb CaMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamoctositenbHas pabota - 10 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 108 yaca(os).
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Mporpamma gucumnnuHel "MexaHnka XuakocTu, rasa u nnaambl”; 16.03.01 "TexHnyeckas comsnka".

CDopMa NMPOMEXYTOYHOIro KOHTPOJIA ANCUUNIINHDI: 3a4€eT N 3K3aMEeH B 5 ceMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboThbl,
Paspensl pucuMnnvHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumu 3aHATUSA paboTbl
Tema 1. VicTopus passuTtns teopum
1. |ABUXEHNS CNIOWHOM cpeabl. 5 9 0 0 1
O61bekTbl nccnegoBaHust U noaxomsbl.
2. [Tema 2. ipeanbHas XnaokoCTb. 5 9 8 15 2
6. [Tema 6. Baskas XuaokocTb. 5 9 10 15 2
10. TeMg 10. JTaMMHapHbI NOrpaHnYHbIRA 5 9 8 15 5
CnoMn.
Tewma 13. TypbyneHTHOe OBMXEHUE
13. BSI3KOW HECXMMAEMOW XUIOKOCTU. 5 9 10 13 2
Tewma 17. lMoHsTE 1 oNpeneneHve
17. -~ 5 9 8 14 1
Utoro 54 44 72 10

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. UcTopus pa3Butusi Teopyum ABUXEHUS CIIOLLIHON cpeabl. O6beKTbl UCCNeAoBaHUSA U NOAXOAbI.

MexdHunka crnnowHbiX cpeq - pasnen MexaHuku, (orMankn CroLWHbIX CPea 1 on3nKN KOHOEHCUPOBAHHOMO COCTOSHUS,
NOCBSWEHHBIA OBMXEHMNIO ra3000pasHbIX, XUAKMX U 0eddopMUMPYEMBIX TBEPABIX TEM, & TaKXE CUOBbIM
B3aVMOAENCTBNAM B TaKMX Tenax.

UneH-koppecnoHaeHT AH CCCP A. A. MnbiolwrH xapakTeprn3oBan MexaHuKy CriowWHbIX cpes Kak "oBWnpHyo 1 04eHb
pasBeTBAEHHYIO HayKy, BKOYAIOLLYIO TEOPUIO YNPYroCTU, BA3KOYNPYrocTu, NAACTUYHOCTU M NON3y4ecTu,
rMAPOAVHAMUKY, a9POANHAMMKY W ra30Byto OMHAMUKY C TEOpUeEl nNnasmbl, AUHAMUKY Cpef C HepaBHOBECHbLIMU
npowueccamm N3MEHeHNs CTPYKTYpbl 1 ha3oBbiMK nepexogammn”[1].

MomMMMO 0B6bIYHbBIX MaTepuanbHbIX Ten, NOAOOHbIX BOAE, BO3AYXY MU XeNe3y, B MEXaHUKE CRNOLWHbIX CPpeq,
paccmaTprBatoTCs TakXke ocobble cpefbl - NONs: 3NEKTPOMAarHUTHOE Mofe, rpaBMTALMOHHOE MOME U Apyrue.

MexaHuvka CrnowWHbIX cpeq AeNnUTCS Ha Takne OCHOBHbIE pa3fenibl: MexaHuka aedoopMmpyemMoro TBEpPAOro Tena,
rmapoMexaHvika, rasosast aguHamuka. Kaxaas ns atux AucumninH Takxe OenuTcs Ha pasgensl (yxxe bonee y3kue); Tak,
MexaHvka nedopMupyemMoro TBEPLOro Tena OeMTCS Ha TEOPUIO YNPYrocTy, TEOPUIO NMNACTUHHOCTW, TEOPUIO TPELLMH 1
T. O.

OcHoBHble pasnenbl: MexaHuka oedoopMpyemMoro TBEpaoro Tena, rmapomMexaHmka, rasosast guHamuka. MNoaxonbl K
N3y4eHWIo IBMXEHUs nedpopMupyeMbix cped. Mpobnembl MexaHMKM CMNOWHbIX cped. vnoTesa cnnowHocTy. MeTtoabl
onvcaHmnsl OBUXEHUS CMOLWHOM cpeapl.

Tema 2. UpeanbHast XNOKOCTb.

NoednbHas XKWaKocTb - B ruapoauHaMuke - Boobpaxaemast XunakocTb (CKMMaeMas unm HeCXmMaemas), B KOTOpoi
OTCYTCTBYIOT BA3KOCTb U TEMNOMPOBOAHOCTb. Tak Kak B HEeil OTCYTCTBYET BHYTPEHHEe TPeHue, TO HeT KacaTesbHbIX
HanpsXeHWn Mexay OByMS COCeOHUMM CNOSIMU XKIOKocTh[1].

Mogenbio naeanbHON XUOKOCTA NOMb3YOTCS NPU TEOPETNYECKOM PACCMOTPEHUN 3a4a4, B KOTOPbIX BS3KOCTb He
ABNSIETCS ONpeaensiowWmnM oakTopoM 1 elo MOXHO npeHebpeydb. B yacTHOCTW, Takas noeanvsaums 4onycTuma Bo
MHOTMX CNy4asix TeYEHNs, paccMaTpuBaeMblx rmapoaspoMexaHnKoi, U NaéT xopoliee onncaHne peanbHbiX TeHeHNI
XWOKOCTEN 1 ra30oB Ha AOCTATOYHOM YIaNeHUn OT OMbIBAEMbIX TBEPObIX NMOBEPXHOCTEN 1 NOBEPXHOCTEN pasaena ¢
HemnoaBUXHON cpenoin. MaTemMaTmieckoe onmcaHue Te4eHuUid naeanbHbIX XUIKOCTEN No3BoNsSeT HalT TeopeTnieckoe
pelieHne psiaa 3agad 0 OBUXEHUN XNIKOCTEN U ra3os B KaHanax pasnunyHoin qoopMbl, NPy UCTEYEHUN CTPYR 1 Npu
obTekaHun Ten.

MpeanbHas XuoKkocTb
CraumoHapHoe TeyeHne
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Mporpamma gucumnnuHel "MexaHnka XuakocTu, rasa u nnaambl”; 16.03.01 "TexHnyeckas comsnka".

YpasHeHue bepHynnu
Cnepcrteue ypasHeHus BepHynnu
BsaskocTb

YpasHeHve Haebe-Ctokca
Yucno PeliHonbaca

NamuHapHoe TeveHne
TypbyneHTHoe TeyeHune
MNogbemHas cuna

YpaBHEHNS OBUXEHUS ras3a (KuaKocTu). YpaBHeHVe HepaspbiBHOCTY (MHTerpanbHble 1 andodepeHumansHoe).
YpaBHeHVe Konn4ecTBa OBUXEHNS (MHTerpanbHble U guddoepeHLmanbHoe)

WNcnonb3oBaHue nHTErpanbHbiX ypaBHEHW TMAPOMEXAHVKN )i PEEHNs NprKnafHbix 3anad. Matematuyeckoe
onucaHne pabouunx npoueccos B nonctsx. OnpeneneHve cunbl LEACTBYIOWENR HA TENO NOMELWEHHOE B ra30Bbli MOTOK.

Tema 6. Bsizkas XnaoKkocTb.

Bs3koi XMOKOCTbIO HA3. XWMOKOCTb, B KOTOPOW NMPU ABUXEHUN KPOME HOPMasibHbIX HAMPSXEHUA HabnoaanTcs u
KacatefbHble HanpsixXeHns. MNprUYnHOI BS3KOCTM KacaTteNbHbIX HAMPSXXEHWA ABNSETCSA Xa0TUYECKOE ABUXEHNE MONEKY,
nepexon U3 Cnosl B Coli CO30aeT TOPMOXKEHNE ABMXYLMNXCS CNIOEB OTHOCUTENbHO ApYyr Apyra.

KunokocTb Has. BA3KOW HbFOTOHOBCKOW, €CNN BbIMOJHEHDI yCnoBus:

1) B XXNOKOCTKU, KOorga oHa OBMXeTcs Kak abconoTHO TBEpOOoe TeNno nnn HaxoouTcs B nokoe, HabnogaoTcs TONbKO
HOpMalibHble HanpsaXeHus;

2) KOMMOHEHTbI TEH30Pa HaMNPSXeHWn eCTb NIMHEVHbIE (DYHKLIN KOMMOHEHT TEH30PA CKOPOCTEN AedpopMaumii;

3) XMOKOCTb M30TPOMHA, T.6. ee CBONCTBA OJMHAKOBbI MO BCEM HaMpaBneHUsMm

YpaBHeHus oBuxeHus. duccunaumns sHeprun. Moaobre TedeHwnit, yicna PeiHonbaca, Ctpyxans, Sitnepa, dpyaa.
TeyeHune npu Manbix Yucnax PenHonbaca.

TeueHue KyaTTa, ABMXEHVE B NIOCKOM U OCECUMMETPUYHOM KaHane. dopmyna Ctokca. TeueHue 3a 06TEKAEMBIM TENOM,
nammnHapHbIn "cnen”.

Tema 10. JlTammHapHbIA NOrpaHNUYHbIA CNOWN.
YpasHeHus NMpaHaTna. MNorpaHnyHbIA CROM Ha NnacTuHe, TONWMHA NOrPaHUYHOro Cnos.

MorpaHunyHbIf cnoi, 06nacTb Te4eHUs BA3KOM XUOKOCTU (ra3a) C Masnoi No cpaBHEeHMUO C NPOLONbHLIMU pasmepaMu
nonepeyHoN TONWWHON, obpasytolwascs y NoBepxHOCTU 06TekaeMoro TBEPLOro Tena uin Ha rpaHule pasnena oByx
MOTOKOB XWUIOKOCTU C PasfiyHbIMI CKOPOCTSIMUI, TeMrnepaTypamMun UIN XMMUYECKUM cocTaBoM. [orpaHnyHbIin cnoi
XapakTepnsyeTcs Pe3KMM U3MEHEHVEM B NMOMNepeYHOM HanpasneHn CKOpoCTU (ANHAMUYECKUI NOrpaHnYHbIA CNow), Unn
Temnepatypbl (TEMNI0BOMA, UK TeMNepaTypHbIiA, MOrPaHUYHbIA CNOW), UK Xe KOHLEHTPAaLWA OTAENbHBIX XMMUYECKUX
KOMMOHEHTOB (OUGCPY3UOHHBIN, U KOHLEHTPaUMOHHBIW, NOrpaHunyHbIi cnoit). Ha doopMmpoBaHue TeyeHns B
NorpaHN4YHOM CNOe OCHOBHOE BIIMSIHWE 0Ka3blBaloOT BA3KOCTb, TEMONPOBOLHOCTb U ANAPXY3MOHHAS CrNocoBHOCTb
XWUOKOCTW (rasa). BHyTpu AMHaMU4YecKoro norpaHnyHoro Criosi NPOUCX0ANT NNaBHOEe 3MEeHeHMe CKOPOCTH OT eé
3Ha4YeHVs BO BHEWHEM MOTOKe A0 HyNs Ha cTeHKe (BCNeAcTBue NpuivnaHus BI3KOM XUOKOCTU K TBEP A0
NOBEPXHOCTW). AHANOIrM4YHO BHYTPU NMOTrPaHNYHOro CNIOS MIABHO U3MEHSIOTCS TeMnepaTypa 1 KOHUEeHTpauus.

Tema 13. TypbyneHTHOe ABUXEHME BA3KON HEC)KUMAEMOW XUOKOCTH.

O6wasn xapakTepuctuka. Jlorapudpmmyeckuii npodpunb CKkopocTu. MorpaHnyHbli cnoi Ha nnactmHe. OB6TekaHue Ten npu
6onblunx Yncnax PeiiHonbaca, KpUsnue ConpoTUBIEHUS.

C yBenuyeHnem cKopoCTh PoNib CUN MHEPLMW YacTuWL, XNOKOCTN YBEIMYMBAETCS, CIOUCTDIN XapakTep TeYeHns
XWOKOCTW HapylwaeTcs, MMHMN ToKa PBYTCS], NOSIBASIOTCS BUXPU. JlTaMnHapHoe TedeHne nepexoanT B TypOyneHTHoe.
(NaMuHapHoe - oT naTmMHekoro lamina - nnactuHka, TypbyneHTHoe -0T naTnHekoro turbulentus - 6ypHbIiA,
6ecrnopsaaoUHbIiA).

B 1876-83r.r. aHrnuiickuii uHxeHep OcbopH PeliHonbac (1842-1912) akcneprMeHTanbHO Halen KONMYeCTBEHHbIN
KpuUTepuii nepexona NaMmHapHOro TeHeHNs B LUNMHAPUYeckmx Tpybax B TypbyneHTHoe. Re = Yucno PeitHonbaca (30.6)
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Mporpamma gucumnnuHel "MexaHnka XuakocTu, rasa u nnaambl”; 16.03.01 "TexHnyeckas comsnka".

Tema 17. NMoHATHE 1M onpepeneHve nnasmbol.

Mndama (o1 rpey. MAAoua "BbINENEHHOE, OPOPMIEHHOE") - NOHN3OBAHHbIV a3, 04HO N3 YETbIPEX OCHOBHbIX
arperatHbIX COCTOSIHWIA BelecTBa.

NoHn3mpoBaHHbI rasz coaepxut cBoHOAHbIE 3NEKTPOHBI 1 MONOXUTENbHbIE 1 OTpULATENbHbIE MOHBI. B Honee wmpokom
CMbICNe, NMNasMa MOXET COCTOSTb U3 N0BObIX 3aPSKEHHBIX YACTULL (HANPUMEp, KBAPK-TNIIOOHHAS Mnasma).
KBasuHeiTpanbHOCTb 03HAYaET, YTO CyMMapHbIii 3apsa B Nt06OM ManoM Mo CPaBHEHUIO C pasMepamyt CUCTEMbI 06 bEMe
PaBEH HyNtO, SIBNSIETCS €€ KIIOYEBbIM OT/IMYNEM OT OPYrUX CUCTEM, COAEPXALLMX 3apsiKEHHbIE YacTuLbl (HanpuMep,
SMEKTPOHHbIE UMW NOHHBIE NMy4kK). MOCKONbKY NpY HArpeBe rasa 4o LOCTATOYHO BbICOKMX TEMNEPATYP, OH MEPEXOLNT B
nnasmy, OHa Ha3bIBaeTCS YETBEPTLIM (MOCe TBEPAOro, XXMAKOro U razoo6pa3Horo) arperatHbiM COCTOSIHUEM BELLECTBA.

Mockonbky YacTuubl B rase 06nanatoT NOABUXHOCTbIO, NnasmMa obnanaeTt cnocobHOCTLIO MPOBOANTL SNEKTPUYECKMIA
TOK. B cTaunoHapHoOM cnydae nnasma sKkpaHupyeT NMoCTOSHHOE BHELHEE MO OTHOWEHWIO K HEe 3NeKTprnYeckoe none 3a
CYET MPOCTPAHCTBEHHOrO pasfeneHuns 3apsnos. OQHAKOo 13-3a HANMYKS HEHYNEBOWM TeMMNepaTypbl 3apsKEHHbIX YacTuL,
CyLWeCTBYET MUHMMaNbHBIA MacwTab, Ha PacCTOSIHNAX MEHbLIE KOTOPOrO KBa3UHENTPAbHOCTb HAPYILAETCS.

dunanka nnasmbl 1 9NIeKTpoanHaMumka. [Mna3ma Kak XunakocTb. YDaBHeHI/IFI MarHUTHOM rmaopoanHaMmnKn. JBuxeHne
nna3mbl B MarHATHOM none.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENIbHOE OCBOEHME OTAENbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnuTarT v
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTeNbHBIM MPOrPaMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCKoro) doeaepanbHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHE (MOLYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPEeACTB COAEPXNTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTataM 0by4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 NpoLleaypbl OLEHNBAHNS ANS KaXA0r0 OLEHOYHOro CPeACcTBa;
- KpUTEPUM OLIEHNBAHNSA NS KX 00 OLEHOYHOrO CPEeaCTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataMm, 3aaHns pasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)
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OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

Nekunn No mexaHuke XuakocTen u rasos - http://www.twirpx.com/files/mechanics/fluids/lectures/

MexaHuvka XunakocTtu, rasa v nnasmsl - http://mechmath.ipmnet.ru/mech/fluid/

MexaHuka XuaKocTu u rasa - ®usnyeckas sHumknonenus - http:/femto.com.ua/articles/part_1/2258.html

MexaHwuka CnnowHbIX cpeq, AMHaMuka MHorodasHbix cpef - http://eqworld.ipmnet.ru/ru/library/mechanics/continuous.htm
3MexaHuka XxnakocTn u rasa - http://www.0zd.ru/fizika_i_energetika/mexanika_zhidkosti_i_gaza.html

9. MeTognueckue ykasaHusi oisi 06y4aloLLMXCS MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)

Bup, pa6or MeTtopunyeckue pekoMeHpauum
nexuunu N3yyeHune ancumnnuHbl TpebyeT cucTemMaTyeckoro 1 NocnesoBaTeNlbHOr0 HaKOMNEHNs! 3HaHW,
cnepoBatenbHO, MPONYCKM OTAEMNbHbIX TEM HE NO3BONSOT rNyBOKO 0CBOWTL NpeaMeT. IMEHHO
noaTomy
KOHTPONb HAL cucTeMaTnyeckol paboToli CTYAEHTOB BCErfa HAX0AUTCS B LLEHTPE BHUMaHWS
Kagoenpbi.

CTyneHTaM HeobxoOmMo:

-nepeq Kaxnow nekumen npocMaTpueaTb pabouyo nporpammy AUCLMUMAUHLI, 4TO NO3BONUT
C9KOHOMMWTb BPEMS Ha 3anucbiBaHUE TEMbI NEKLUN, €€ OCHOBHbBIX BOMPOCOB, PEKOMEHOYEMOIA
nMTeparypbl;

-Ha OTAENbHbIE NEKUMIN MPUHOCUTL COOTBETCTBYIOWMIA MaTepran Ha ByMaxkHbIX HOCUTENSIX,
NpPenCcTaBNEHHbI TIEKTOPOM Ha MopTane niy NPUCNaHHbIA Ha ?3NeKTPOHHBIV NOYTOBLIA AWWK rPynmbI?
(Tabnuubl, rpadoukn, cxembl). JaHHbIA

maTtepuan bynet oxapakTep13oBaH, MPOKOMMEHTMPOBAH, LOMOMHEH HEMOCPEACTBEHHO Ha NeKUUM;
-nepej o4YepenHoin nekumein Heobxo4MMO MPOCMOTPETL MO KOHCMEKTY MaTepuan npenblaylei
nekuuw. MNpwn 3aTpyLoHEHNUSX B BOCNPUSATAN MaTepuana cnegyet obpatutbcs K OCHOBHbIM
nMTepaTypHbIM UCTOYHUKaM. Ecnu pasobpatbe

s1 B Matepuane onsTb He yaanocb, T0 06paTnTeck K NeKTopy (Mo rpaciviky ero KOHCynbTauuin) nnm K
npenofaeaTento Ha NPaKTUYeCcKnX 3aHaTusx. He octaensiite 26enbix NsSTEH? B OCBOEHUM
marepuana.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktuyeckme | CTyneHTam cnenyer:

3aHATUS -MPUHOCKTL C coBOol peKOMEHO0BaHHYI0 NpenoaasaTenem nurepartypy K KOHKPETHOMY 3aHATUIO;
-00 04YepenHoro NPakTNUYecKoro 3aHATUS MO PEKOMEHLOBAHHbBIM NNTEPATYPHBIM UCTOYHUKAM
npopaboTaTb TEOPETUYECKUNIA MaTepnas, COOTBETCTBYIOWE TEMbI 3aHSATUS;
-MpW NOAroTOBKE K MPAKTUYECKUM 3aHATMSAM cneayeT o6s3aTenbHO MCNonb30BaTh HE TONbKO NeKUnm,
y4ebHyto nuTepatypy, HO 1 HOPMaTUBHO
-NpaBOBble aKkTbl U MaTepuasbl NPaBONPUMEHNTENBHON NPAKTUKK;
-TeOpEeTMYECKUin MaTepman creaoyet COOTHOCUTb C NPABOBLIMA HOPMaMM, TakK Kak B HUX MOTyT BbITb
BHECEHbl U3MEHEHWS, OOMNONHEHWNS, KOTOPbIE HE BCErda oTpaxeHbl B y4ebHoW nnutepaType;
-B Hayane 3aHATWIA 3aaTh NpenogasaTento BOMNPOCkH N0 Matepuarny, Bol3BaBLIEMY 3aTPyAHEHUS B €r0
MOHMMaHNN N OCBOEHWM NPU PELEHUN 3a4a4, 3a0aHHbIX 418 CAMOCTOSTENBHOMO PELLEHNS;
-B X0[le CeEMMHapa AaBaTbh KOHKPETHbIE, YETKME OTBETHI MO CYLLECTBY BOMPOCOB;
-Ha 3aHSATUN OOBOAMTL KaX Oyt 3a4a4y A0 OKOHYATENbHOro peweHns, LEMOHCTPMPOBATb NOHMMaHue
NpPOBEAEHHbIX PacyYeToB (aHaNN30B, CUTYaLnit), B cnyyae 3aTpyaHeHWn obpallatbes K
npenonasaTento.
CrtynoeHTam, NponycTUBLWIMM 3aHATUS (HE3ABMCKUMO OT NPUYMH), HE UMEIOLWME NMMCbMEHHOMO PELLEHNS
3ajay nnm He NoAroTOBMBILMECS K JAHHOMY NPaKTMYECKOMY 3aHATUIO, PEKOMEHOYETCS HE MO3Xe YeM
B 2-
HeLeNbHbIA CPOK ABUTHCS HA KOHCYNbTaUMIO K NpenoaaBaTtento 1 0T4MTaTbCs Mo TeMe, M3y4aBLUECS
Ha 3aHAaTUW. CTYOEHTbI, HE OTYMTABLUMECS MO KaX a0 He NpopaboTaHHOW MK Ha 3aHATUSX TEME K
Hayasny 3a4eTHOI ceccuu, ynyckatoT BO3MOXHOCTb MONY4UTb NONOXEHHbIe 6annbl 3a paboTy B
COOTBETCTBYIOILEM CEMECTpE.

nabopatopHble| Mpy NoaroToBke K BbINONHEHMIO NabopaTopHoi paboTbl CTYAEHT LOMXKEH:
paboTbl - U3y4nTb TEOPETMHECKYIO YacTb PaboTbl Mo y4ebHUKY, y4e6HOMY NOCOBUIO, KOHCMEKTY NEKLIMIA 1
METOANYECKNM YKa3aHUSAM;
- OTBETWTb Ha BOMPOCHI /151 CAMOKOHTPONS, NPUBELEHHBIE B METOANYECKMX YKA3AHUSIX;
- OCMbICAINTb LieNb paboThbl;
- pasobpatb yCTPOWCTBO 1 NPUHLMNA paboTbl NprbopoB.;
- Bbly4YMTb NMOPSAOK NpoBeneHus paboTsl;
- U3y4nTb MeToAbl 06pPaboTKN SKCNEPUMEHTANbHBIX AAHHbIX.

camocTos- | CamocTosTenbHas paboTa CTyAeHTOB BKoYaeT B cebs BbINONHEHWE pasnuyHoro poaa 3aaaHui,
TenbHas KOTOpble OPMEHTUPOBAaHLI Ha 6onee rnybokoe yCBOEHME MaTeprana n3y4aemoin aucumnimHel. o
pabota Kax Aol TeMe y4ebHOM AMCLUNAVHBI CTyAeHTaM NpennaraeTcs nepeyeHb 3afaHuii ans

CaMOoCTOSITENbHOW PaboThl.

K BbINONHEHMIO 3a8aHWil AN CAMOCTOSATENbHOM paboThl NPeabSBNAOTCS cneayowme TpeboBaHuUs:

3a4aHUs [OMXKHbI MCNOMHATECS CAMOCTOSTENBHO U NMPEACTaBNATLCS B YCTAHOBNEHHbBINA CPOK, @ Takxe

COOTBETCTBOBATb

yCTaHOBNEHHBLIM TPeBoBaHUSIM MO OCDOPMNEHNIO.

CtyneHTam cnepyer:

-PYKOBOACTBOBATLCS FPachikOM CaMOCTOATENbHOM paboThl, onpeaeneHHbiM Pr14;

-BbINOJIHATL BCE MNAHOBbIE 3a4aHus, BbllaBaeMble NpenojasaTtenem s CaMOCTOSTENbHOMO

BbIMONMHEHNS, U pa3bupaTtb Ha CEMMHAPaXx U KOHCYNbTaLUsAX HESICHbIE BOMPOCHI;

3a4eT 1 3aBepluaowyM 3TanoM N3y4eHUst AUCUMMINHBI SBASIETCS NPOMEXYTOYHas atTecTauus B Bune
3K3aMeH MMCbMEHHOrO (YCTHOMO) aK3ameHa 1 3a4eTa. [py 3TOM CTyOEHT AOMKEH NoKasaTb BCE Te 3HaHMS,
YMEHMS 1 HaBbIKW, KOTOpblE OH NMprobpen B Npouecce Tekyliein paboTbl N0 N3YHEHUIO AUCLMINHDI.
JurcumnnmHa cumtTaeTcst OCBOEHHOW CTYIEHTOM, €C/IN OH B MOSIHOM 06 beMe cgpopMmpoBan
YCTaHOBNEHHbIE KOMMETEHUMM 1 CroCcoBeH BbIMOMHSAThL yKa3aHHbIe B AaHHOW NporpaMMe OCHOBHbIE
BUObI NPOPECCHOHaNbHOM AeaTensHocT. OCBOEHNE AUCLMMVHDI LONXHO NO3BONNTL CTYAEHTY
OCYIECTBNATb KaK aHaIMTUYECKYIO, TaK 1 Hay4HO-UCCNenoBaTeNbCKyo OesITeNbHOCTb, YTO
npennonaraet rnybokoe 3HaHUe Teopun 1 NPaKTUKK AAaHHOTO Kypca.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npotecca no aucuunInHe (Mogynio)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®FOC BO n yyebHbiM nnaHom no HanpasneHunto 16.03.01
"TexHnyeckas couamka" n npodunto NoAroToskK "TexHnyeckas omanka".
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Mporpamma gucumnnuHel "MexaHnka XuakocTu, rasa u nnaambl”; 16.03.01 "TexHnyeckas comsnka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 MexaHuka XXuakoctu, rasa v rnia3mb|

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpochunb noarotoskm: TexHnyeckas gomavka

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTteparypa:

1 Tennodpmauka, TeNNOTEXHKKA, TennoobmMeH. MexaHrka XnaKocTen 1 ra3oBs. JlabopatopHbIi NpakTUKyMm : ydyebHoe
nocobue / B. A. ApyTioHos, B. A. KanutaHos, W. A. Neenukwuia, C. H. Wnbanos. - Mockea : MUICUC, 2007. - 85 c. - TekcT :
9NEeKTPOHHBIV // JlaHb : aneKTpoHHO-6nbnmoTtevHas cuctema. - URL: hitps://e.lanbook.com/book/1813 (nata obpaleHus:
19.04.2020). - Pexwum goctyna: ons aBTopms. nonb3osarenei

2 Bornkos, K. H. BeluucnmtenbHble TEXHONOMMK B 3aa4ax MexaHukmn XuakocTu 1 rasa : yiebHoe nocobwue / K. H. Bonkos,
B. H. EmenbsHoB. - Mocksa : DUSMATJINT, 2012. - 468 c. - ISBN 978-5-9221-1438-7. - TeKCT : 9NeKTPOHHbIV // J1aHsb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/59637 (nata obpaweHns: 19.04.2020). - Pexum
[ocTyna: onsg asTopma. nonb3osaTenen.

3 Kosanesckuia, M. 0. Ctatuctuyeckas MexaHvka KBaHTOBbIX XWUAKOCTEN 1 KpucTannos : MoHorpadous / M. 0.
Kosanesckuit, C. B. MNenetmunHckuia ; nop pepakumeit H. H. Boromobosa. - Mocksa : ®U3MATIINT, 2006. - 368 c. -
ISBN 5-9221-0698-8. - TekCT : 9neKTPOHHBIiA // JlaHb : anekTpoHHO-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/59429 (nata obpaweHns: 19.04.2020). - Pexxum goctyna: ons aBTopus. Nonb3oBaTtenei.

4 Nasbinosa, M. A. Jlekuun no ruppoauHamuke : yuebHoe nocobue / M. A. Oasbigosa. - Mocksa : PUBMATINT, 2011. -
216 c. - ISBN 978-5-9221-1303-8. - TekCT : 9neKTPOHHBIiA // JlaHb : aneKTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/5264 (nata obpalieHms: 19.04.2020). - Pexum nocTyna: ons asTopvs. Nonb3oBaTeneil.

5 Werinak, A. A. Tnopasnuka u rugponHesmonpuso. OCHOBbI MEXAHMKM XUOKOCTY U rada: YuebHuk / Welinak A.A., - 6-e
n3a. - Mockea :HNL MH®PA-M, 2017. - 272 c. (Beicliee obpasosaHue: bakanaspuar) ISBN 978-5-16-011848-2. - TekcT
: ANekTpoHHbIiA. - URL: https:/znanium.com/catalog/product/544277 (nata obpaweHus: 19.04.2020). - Pexwm goctyna:
no noanucke.

JononHutenbHas nuteparypa:

Nanpay, 1. [1. TeopeTndeckas omaunka : yiebHoe nocobue / 1. [0. NaHgay, E. M. NMudpwuu. - 5-e nsga., ctep. - Mocksa :
DOUNBMATIINT, [6. r.]. - Tom 6 : TupapoamHamuka - 2001. - 736 c. - ISBN 5-9221-0121-8. - TekcT : 9NeKTPOHHbIA // J1aHb :
9NeKTPOHHO-bubnuoteyHas cuctema. - URL: https://e.lanbook.com/book/2232 (nata obpaweHus: 19.04.2020). - Pexum
JocTyna: ons asTopua. nonb3oBaTtenem.

Mprupos, A. [. MexaHunka XuokocTu 1 rasa (ruapasnuka) : yuebHuk / A L. Tmpruaos. - 2-e n3g., ucnp. 1 gon. -
Mocksa : UH®PA-M, 2018. - 704 c. - (Boicwee obpasoaHuve: bakanaepmar). - www.dx.doi.org/10.12737/1449. - ISBN
978-5-16-013367-6. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/926430 (nara obpaweHus:
19.04.2020). - Pexum gocTyna: no noanucke.
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Mporpamma gucumnnuHel "MexaHnka XuakocTu, rasa u nnaambl”; 16.03.01 "TexHnyeckas comsnka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 MexaHvika XugkocTu, rasa v riaasmbl

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

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka
Mpochunb noarotoskm: TexHnyeckas gmamka

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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