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Mporpamma ancumnnvHbl "Teopust MHorodpasHblx cpen”; 01.04.03 "MexaHvka n Mmatematnieckoe MogennpoBsaHme”.

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 ancumnnvHbl "Teopust MHorodpasHblx cpen”; 01.04.03 "MexaHvka n Mmatematnieckoe MogennpoBsaHme”.

Mporpammy amcuunnuHel paspabdotan(a)(n) npogoeccop, A.H. (c.H.c) MNybanaynnmnH O.A. (KadherLpa aspormapoMexaHmnkm,
oTneneHne mexaHukn), gubaidullin@imm.knc.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MNnK-4 CnocobeH NpYMeHsiTb MeToAbl MaTeEMaTNYECKOro 1 anropuTMMYecKoro
MOAENNPOBaHNS MPU PELLEHNN TEOPETUHECKNX U MPUKNaAHbIX 3a4ay

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

MK-4.1 3HaeT OCHOBHbIE NMOHSATUS, UOEV, METOLbI, CBA3AHHbIE C OUCLIMMNIMHAMU (PYHAAMEHTANbHOW U NPVKNaLHOM
MatemMaTuku, MHGOPMATVKU, MAaTEMATUYECKOTrO MOLENNPOBAHWS.

JonxeH ymeTb:

MK-4.2 YMeeT ocyllecTBNATb NOWCK CrieunanbHo nuTepaTypsl U BbibrpaTh adddoeKTUBHbIE METOAb! PELIeHUS
COrNacHO NOCTaBNEHHbIM 3aa4aMm;

B COOTBETCTBUN C Bbl6paHHbIMI/I MeTonamun pelieHna CTpouTb MmaTteMaTtn4eckyto Mmogenb C alirfoOpuTMOM ee peanmsaunin.

JlonxeH BnageTb:

MK-4.3 NmeeT npakTnyeckunii onblT MaTeMaTn4eCKoro MoLennpoBaHus, cbopa n paboTbl ¢ UCTOYHMKAMY
vHgpopMaLmm B 06nactu hn3nkKo-MaTeMaTUHECKMNX HaYK, TEOPETUYECKMU OCHOBaMMN NOCTPOEHNS anropyTMOB
peWeHNs TEOPETUYECKMX N NPUKNALHbIX 3a4a4

LonxeH neMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

B pesynbTate 0CBOEHWS LAHHOWN OUCUMMIMHBI 0BYYaloWNACS LONXKEH:

1. NOHMMATb OCHOBbI 1 0OCOBEHHOCTM MEXaHWKU MHOrodpasHbIX Cpeq

2. obnafatb TEOPETNHECKUMY 3HAHUSIMU O MEXAHVKE MHOFODa3HbIX Cpes,

3. OPUEHTUPOBATLCS B OCHOBHbIX MOMIOXEHNSX MEXAHWKU MHOTOGa3HbIX CPea.

4. npnobpecTn HaBbIKK BbIBOAA OCHOBHbIX YPaBHEHWI 1 MOCTAaHOBKM, pelleHns 3aaay B 061acT MeXaHvKu
MHOrogoasHbIx cpea.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

[aHHag oucumnnunHa (Mogynb) BkNtoveHa B pasaen "b1.B.02 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGOECCMOHANbHOW
obpasoBatenbHoli nporpammel 01.04.03 "MexaHuka n MatemMaTmyeckoe MmogenupoBaHune (MexaHnka XnakocTtu, rasa u
nnasmbl)" N OTHOCUTCS K BApPUaTUBHOM YacTu.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 37 yaca(os), B TOM 4ucne nekuum - 18 yaca(os), npaktnyeckme 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 35 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNIUHBL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCLUNNIUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)
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Mporpamma ancumnnvHbl "Teopust MHorodpasHblx cpen”; 01.04.03 "MexaHvka n Mmatematnieckoe MogennpoBsaHme”.

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl

Tema 1. MHorocbasHble cpefbl.

1 MHorogasHblii KOHTUHYYM. 1 > 5 0 5
‘|FoMOreHHble 1 reTeporeHHble
cMmeceln.

Tema 2. YpaBHeHne OBUXEHNS
reTeporeHHon cpenbl ¢ 0a3oBbIMU
2.[nepexonamu. YpasHeHne 1 2 4 0 5
coXpaHeHus Macc, UMMynbcoB has u
SHeprumu.

Tewma 3. 'mopomexaHvka
MOHOOMCNEepPCHOM
6eCCTONKHOBNTENbHO AMCMNEPCHOM
3.[cMecn. YpaBHeHus coxpaHeHus macc 1 4 2 0 5
1 umnynbcos pasd. ObbemHas
KOHLIeHTpaums ANCNEepPCHbIX YacTuu, v
napameTpbl CMECH.

Tema 4. MexdasoBoe
B3aMMOOENCTBNE B ra30B3BECU.

4.[Bpemsi CKOPOCTHO MexXhasHo 1 2 2 0 5
penakcauuu. NongncnepcHoie
rasoB3BeECH.
Tema 5. HectaumoHapHbIi TenNo- n

5 MacCcoOBMeH OKOJO YacTuLLbl 1nu 1 > > 0 5

‘|kannn B akycTn4yeckom none.
MpenenbHble npouecchbl.

Tema 6. JlnHeHas Teopus cnabbix
BO3MYLLEHWIA B MOHOLMNCNEPCHbIX
rasos3Becsx. [JMcnepcrnoHHble
6.[3aBucunmocTn. BonHoBoe 4ucno, 1 4 4 0 5
yacToTa, pa3oBasi CKOpOCTb,
JeKpeMeHT 3aTtyxaHns. mnynbcHble
BOJHbI.

Tema 7. lnHaMuka B3BElLEHHbIX
7.|4actuuy npu BubpaLMoHHOM 1 2 2 0 5
BO3LENCTBMM B aKyCTUYECKMX MONSIX.

NToro 18 18 0 35

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. MHorocpa3sHblie cpepnbl. MHOrocdpasHbIn KOHTUHYYM. FOMOreHHble U reTeporeHHbIe CMecen.

Knaccudpmkaumst MHorogpasHsbix (reTeporeHHbIX, HeoJHOPOAHbIX) cpel. OCHOBHbIE ONpeneneHnst U NPeanonoXeHus.
MpuHUMNBI NOCTPOEHNS MaTeMaTuyecknx Moaenein.lNoHsaTMe MHOrodpasHoro KOHTUHyyMa. 'MnoTesasbl Teopun
MHOrogpasHoro KoHTUHyyma. dundodpysnoHHoe NpubnuxeHne Ons roMoreHHblx cmeceii. OCo6eHHOCT MaTeMaTn4eckoro
ONMCaHWsl reTeporeHHbIX CMecel.

Tema 2. YpaBHeHMe ABUXEHUS reTeporeHHow cpeabl ¢ ha3oBbiMK Nepexonamu. YpaBHeHUe coxpaHeHUsi Macc,
MMNyNbCcoB pas u aHeprumu.

YpaBHeHMEe OBUXEHNS reTeporeHHon cpebl ¢ pa3oBbiMU Nepexoaamu. IHTEHCUMBHOCTL ha30BOro nepexoaa.
MexdpasHblit TennoobMeH. YpaBHEHNS COXpaHEHUsl MacChbl Osi COCTABMSIOWNX U CMECcK B LiefioM. YpaBHeHue
(mBmxeHust) umnynbca. Cuna MexaasHoro B3ammoaencTens. YpaBHeHne sHepruun. PaboTa BHyTPEHHUX cun. YpaBHEeHus
npuTtoka tenna gas.

Tema 3. Fu,n,pomexaHMKa MOHOOUCNepCcHoOMn 6eCcCTONKHOBUTENBbHO AOucnepcHom cMecu. YPaBHeHMﬂ COXpaHeHus
Macc ¥ umnynbcoB chas. O6beMHas KOHUEeHTpauusa gucrnepcHbIX YacTul, n napaMeTpbl CMeCu.

YpaBHEHNS rMapOMeEXaHNK MOHOLMNCNEPCHOW BECCTONKHOBUTENBHO LMCMNEPCHOW CMECU. YPaBHEHNS COXpaHEHNS MacC
has. YpaBHEHNS COXpaHEHNS MMMYNbCOB doas. BnmsiHne 06beMHOM KOHLEHTpaUMN JUCNEPCHbIX YacTuL, Ha NapameTpbl
cMmecm. DhbdekTnBHAs BA3KOCTb cMecu. KuHeTuka dasosbix nepexonos, popmyna I'epua-KyHaceHa-JleHrmiopa.
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Mporpamma ancumnnvHbl "Teopust MHorodpasHblx cpen”; 01.04.03 "MexaHvka n Mmatematnieckoe MogennpoBsaHme”.

Tema 4. Mexcda3oBoe B3aumonencTeue B ra3os3secu. Bpemsi ckopocTHon Mexdpa3HOM penakcauum.
MonaucnepcHble rasoB3Becu.

Mexdpaszosoe B3anmopenctemne B razosssecu. Cunol Ctokca, bacce, Apxrmena n npucoennHeHHbIX Macc.
PaBHOBecHas 1 3aMOpOXeHHas cxeMbl ra3oB3Becei. Bpems penakcaumm ckopocTteit ¢oas npy KBasucTalmoHapHOM
(CTOKCOBOM) obTekaHun 4acTul ra3om, a Takxe KOMMEKCHbIA ero aHanor. BnusHue nonnoncnepCcHOCT B3BeCH.
DyHKUMA pacnpeneneHns 4acTuL, no pasmepam.

Tema 5. HecTtauunoHapHbIl Tenno- 1 MacCoo6MeH OKO/O YacTULLbl UK Kanin B akycTuueckom none. MpepenbHble
npoLLecchbl.

Tenno- n MaccoobMeH OKONO YaCTULLbl UK Kannu. PaBHOBECHbBIE MapaMeTpbl CUCTEMbI YacTvua (kanns) - ras. ek
HeCTauMOHapHOro TEMO- 1 MaccoobMeHa Kannm B akycTuyeckom none. MpenenbHble NpoLecchl Npy (OUKCUPOBAHHBIX
ycnosuax Bganu oT Kannu. BnnsaHrne nHepTHOM KOMNOHEHTHI B ra30BOM (hase Ha ncnapeHue 1 KoHAeHcaumio Kanmw.

Tema 6. JluHeHasa Teopust cnabbix BO3MYLLEHUA B MOHOAUCNEPCHbIX ra30B3BeCsX. JMCNepcUoHHbIE
3aBucumocTn. BonHoBoe uncno, yacrora, chasoBasi CKOPOCTb, AeKpPeMeHT 3aTtyxaHusi. UMnynbcHble BOMHbI.

NuHeiHas Teopurst pacnpocTpaHeHns cnabbix BO3MYLWEHUI B MOHOAMCMEPCHBIX ra3oB3BecsX. uncnepcuoHHoe
COOTHOLEHUE, KaK 3aBMCUMOCTb KOMMIEKCHOTO BO/IHOBOTO HYKC/A OT YAaCTOThl BO3MYLWEHWA. ACUMMTOTUKM KOMIJIEKCHOMO
BOJIHOBOrO YMCra. 3aBUCMOCTM (DA30BOM CKOPOCTU M AEKPEMEHTA 3aTyXaHns OT HYacTOoThbl BO3MyLLeHWA. JuHammka
UMMyNbCHbIX BOMH. PacyeT CTpyKTyp yOapHbIX BOH CXaTus.

Tema 7. luHaMuKa B3BeLLUEHHbIX YacTuL, npu BVI6paLI,I/IOHHOM BO34OENCTBUM B aKyCTn4yeCkux nonsx.

JunHamyka B3BELWEHHbIX YacTuL, Npu BUOPaLMOHHOM BO3AEACTBIM B aKycTUYeckux nonsix. MocraHoeka 3agadu
HenuHenHbIx konebaHuii aucnepcHbIx cucteM. MeTon ycpefHeHNs pelweHns omgpgepeHumanbHbIX ypaBHEHWT
IBUXEHUS AMCnepcHbIX YacTul. BubpalmnoHHoe ABUXEHUE YacTuL, B NAIOCKOR cTosyei BonHe. BubpaumnoHHoe
IBUXEHME 4acTuL, B NNIOCKOM Beryilein BonHe.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE NpenoAasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosITeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 11 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO No AUCLMUNIUHE.
OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm u ocylecTBAeHNS 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTerTa, nporpaMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOro aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx aeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTueHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA MNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTea;
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Mporpamma ancumnnvHbl "Teopust MHorodpasHblx cpen”; 01.04.03 "MexaHvka n Mmatematnieckoe MogennpoBsaHme”.

- KpUTepmn oueHmBaHMAa ong Kaxnoro oueHo4YHoro cpencTea;

- cogepXaHue oLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataM, 3aaHns PasnnyHbIX TUMOB.

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

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMNHbI (MOAYNS)
OcBoeHWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnn GubNnMoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcs no ProC 3++ - He
mMeHee 0,25 sk3eMnngapa) Kaxanoro U3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 ak3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO NI OCBOEHWUS AMCUMMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rnbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

A.A.Camapckuin, E.C.Hukonaes. MeToabl peweHns CETOYHbIX YPaBHEHWIA -
http://eknigi.org/estestvennye_nauki/146927-metody-resheniya-setochnyx-uravnenij.html

BecnnatHas anektpoHHas 6ubnnoteka. A.A. Camapckuii, A.B. l'ynuH, YicneHHble MeToabl -
http://www.mat.net.ua/mat/Gulin-Chislennie-metodi.htm

Hay4Hast anekTpoHHas 6ubnuoteka - http://elibrary.ru/
PedpepaTnBHas 6asa Hay4HoW MHGopMauum - http://www.scopus.com/home.ur!
OneKkTPOHHble pecypcbl n3patennbcTea - http://link.springer.com/

9. MeToauyeckue ykasaHus Ans 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekumnm CtyneHTam HeobxooMMO MocewaTth NeKLUMmn, BECTU KOHCMEKT NeKLMA BCren 3a U3N0XeHNeM
MaTepuana npenonasatenem.

PekomMeHoyetcst npopabarbiBaTb KOHCMEKT B TeYEHWe OHS MOCne NeKuun 1 npocMaTpueaTth ero BHOBb
HakaHyHe cnepytower nekumnm.

B cnyd4ae o6HapyxeHust owmnboK Unm BO3HNKHOBEHWS BOMPOCOB MO Npeablaylliemy martepuany
HeobXxoAMMo 00paTUTLCS K Npenoaasarento.

npaktudyeckue | Ins noarotoBkM K NpakTUHECKMM 3aHSITUSIM CTYOEHTY PEKOMEHOyeTCs NpeaBapuTenbHO

3aHATUS npopabaTbiBaTb Kak NeKUMOHHbIA MaTepua, Tak 1 Matepuan npeablaywmnx NpakTMHecknx 3aHsSThi.
OcCHOBOW N5t NOATrOTOBKM CIY>XMT 006POCOBECTHOE BbINONIHEHNE OOMallHero 3agaHus. Ons
YCMELWHOro peleHust 3a1a4 NepBon YacTu Kypca CTyaeHTaM pekoMeHayeTcsl BCIOMHUTb MaTepuan,
OCBOEHHbI B NpebloylWmnx ceMecTpax B pamMkax 6a3oBbix MaTeMaTU4EeCKNX AUCLUMIUH.

camocTosi- | [lnsi noarotoBKM K MPaKTUYECKUM 3aHSATUAM CTYLAEHTY PEKOMEHAYeTCS NpenBaputenbHo
TenbHas npopabaTbiBaTb Kak NeKUMOHHbIA MaTepua, Tak 1 Matepuan NpeablayWwmnx NpakTMHeckmx 3aHsThiA.
pabota OcHOBOI1 N5 NOLrOTOBKYN CYXWUT LOBPOCOBECTHOE BbINONHEHWE AOMALLHEro 3afaHns. Ons
YCMELWHOro pelweHunst 3a1ay NepBoi YacTu Kypca CTyaeHTaM pekoMeHayeTCcsi BCMOMHUTb MaTepuan,
OCBOEHHbI B NpefblaylWmnx ceMecTpax B pamMkax 6a3oBbix MaTeEMaTUHECKNX AUCLNINH.

9K3aMeH MoLroToBKy K 3K3aMeHy peKOMeHOyeTCs pa3fenutb Ha ABa aTana. Ha nepeom atane
npopabaTbiBaOTCS BCE 9K3aMEHALMOHHbIE BOMPOCHI U (DOPMYNMPYIOTCS BOMPOCHI K NPenoaaBaTtento B
pamkax KOHCYyNbTaumu no pasaenam, HefocTaTouHO NoAPOHHO ONUCaHHBIM B paMKax NEKLMOHHOIO
Kypca unu 6onee TpyaHbIM B OCBOEHUM Matepuana. lNocne KoOHCynbTaumm Nponcxonnt
OKOHuYaTenbHas npopaboTka u 3aKpenneHre maTepmana no BCEM 3K3aMeHaUVOHHbIM BOMPOCaM.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp Ons pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpeﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.03
"MexaHuka n matemaTnyeckoe MoaennpoBaHue” n MmarucTepckor nporpamme "MexaHuka XuOKoCTy, rasa v nnasmbl".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.02 Teopus MHoroghasHbix cpen

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 01.04.03 - MexaHuka n MaTreMatu4yeckoe MooENMpoBaHne
Mpodpmnb noarotoskn: MexaHuka XnAKOCTH, rasa v nnasmbl

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTteparypa:

1. MapoH, B.W. T'napasnuka aByxdpasHbix NoTOKoB B Tpybonposoax : yuebHoe nocobue / B.U. MapoH. -
CankT-MNeTepbypr: JlaHb, 2012. - 256 c. - ISBN 978-5-8114-1235-8. - TekCT : aNeKTPOHHbIV // DnekTPOHHO-brnbnnoTeyHas
cuctema 'Tlanb' : [cainT]. - URL: https://e.lanbook.com/book/3189

2. Boicoukwi, J1.M1. MatemaTtuyeckoe 1 ouanyeckoe MOLENMPOBAHUE NOTEHUMANBHBIX TEHEHWA XNIOKOCTU: y4ebHoe
nocobwe / J1.1. Boicoukuii, I.P. KonepHuk, W.C. Beicoukuit. - 2-e u3g., ncnp. - Caxkt-Metepbypr : JlaHb, 2014. - 64 c. -
ISBN 978-5-8114-1554-0. - TeKCT: aNeKTPOHHbIN // neKTpoHHO-6nbnmoTeuHas cuctema 'JaHb': [cait]. - URL:
https://e.lanbook.com/book/44842

JononHuTtenbHaa nuTeparypa:
1. Hosukos, V.. TepmoaguHamuka : yuebHoe nocobue / .W. HoBukos. - 2-e nsg., ucnp. - Caxkt-Netepbypr: JlaHb, 2009.
- 592 c. - ISBN 978-5-8114-0987-7.- TeKCT : aNeKTPOHHbIN// dnekTpoHHO-6nbnnoteyHas cuctema Nawb': [caiT]. - URL:
https://e.lanbook.com/book/286
2. Omntpres H.M., Kaget B.B. MNonseMHas ruapomexaHuka. Mocobue ons ceMmHapckux 3aHatuia. M.: IHTepkoHTakT
Hayka, 2008. - 174 c. - URL: http://znanium.com/catalog/product/345214
3. Knumos I".K. Hayku o 3emne: YuebHoe nocobue / I'.K. Knumos, A./. Knumoga. - M.: UHOPA-M, 2012. - 390 c. -
(Bbicwee obpaszosaHue). ISBN 978-5-16-005148-2 - URL: http://znanium.com/catalog/product/237608
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.02 Teopus MHoroghasHbix cpen

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

Hanpasnenue nogrotosku: 01.04.03 - MexaHuka u MaTreMatu4yeckoe Mo4EnMpoBaHne
Mpodpmnb noarotoskn: MexaHuka XnAKOCTH, rasa v nnasmbl

KBanucukaums BbinyCKHUKA: MarncTp

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.
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