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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 aucumnnuHbl "ObpatHble kpaesble 3anayn”; 01.04.03 "MexaHuka 1 MateMaTyeckoe MoLenpoBaHue”.

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. (noueHT) MapaaHos P.®. (Kadenpa aspornapomexaHmku,
otneneHne mexaHukn), Renat.Mardanov@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-4 CNOCOBHOCTBIO K MPUMEHEHUIO METOL0B MaTEMaTUYECKOro 1 anropuTMMYecKoro

MoAennpoBaHuA Npu peweHnn TeopeTnyecknx n npuknagHblx 3anad

MK-7 CcnocobHOCTbIO POpMyNMPoBaTh B NPoONEMHO-3a0a4HO hopMe HeMaTeMaTndeckme
TUNbl 3HAHUS

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

COBpeEMEHHOE COCTOsAHME TEOPUIK NPSAMbIX U 06paTHbIX KpaesblX 3a0a4 MexXxaHUKn XngkocTtu n ra3a, OCHOBHblE
maremathnyeckme moaenn, NoOCTaHOBKN N MeTOoObl peleHnsa COOTBEeTCTBYOWNX 3aaad

JonxeH ymeTb:

NPUMEHATb NoNy4YeHHble 3HaHNA NPpU YACNEHHO-aHaANNTNYEeCKOM peleHnn pelweHnn npuknanHbix 3agady MexaHukKn
XKNAOKOCTU 1 ra3da

JonxeH Bnanetb:
METOLaMN MaTeMaTU4eCkoro MOLENNPOBAHUS, BbIYUCIINTENbHBIMM METOAAMN MEXAHMKM XUAKOCTU 1 rasa
JlonxxeH 0eMOHCTPNPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:

MprMeHeHNs 3HaHWIA MO COBPEMEHHbBIM YACNEHHBIM METOLAM PELIEHUS NPSMbIX U 0BpaTHBIX KPaeBbIX 3a4au
a3pOornapoOAMHAMKKU HA NpaKkTrKe, BNaaeTb aEKTUBHLIMU HEOBXOANMBIMU BEIYUCINTENBHBIMA METOAAMM, 3HATb
0COBEHHOCTY UX YACNIEHHOM peannsaumn, yMeTb COCTaBASATb anropUTMbl, MCATb HA UX OCHOBE BbIYUCINTENbHbIE
nporpammbl, MPOBOLUTL C UX MOMOLLLIO YMCTIOBLIE PACYETHI.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

JaHHasa aucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.B.04 OucunnnvHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpaszosatenbHoi nporpammel 01.04.03 "MexaHvka 1 MatemaTtiyeckoe mogennposaHune (MexaHuka XnaoKocTu, rasa u
nnasmbl)” 1 OTHOCMTCS K BAPUATUBHON YacTu.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucumunInHbI (MOAYNS) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 26 yaca(os), B TOM 4yucne nekuun - 10 yaca(oB), npakTnyeckme 3aHsTUs - 16 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 46 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckmuit NlaH KOHTaKTHOM U CaMOCTOSITe/IbHOM paboThbl N0 AUCUUNAUHE (MOAYNIO)
Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oncumnianHbl / nX TPy A0EMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
3aHATUSA paboTbl

Mekuun
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 2. OCHOBHble (OOPMy b
2. pelweHns ocHoBHol OK3A 2 2 2 0 6
Tema 3. AnroputMbl 1 0cobeHHOCTH
3.|yncneHHon peanusauun Metoda 2 0 4 0 6
Tymawesa
Tema 4. O606weHre peweHns OK3A
4. Ha cnyyan y4yeTa BA3KOCTU 2 2 2 0 8
Tema 5. CyTb naHenbHOro MeTona
5.|pelweHns npamoin kpaeson 3anay 2 2 0 0 4
aspornapoanHaMunKm
Tema 6. Oco6eHHOCTM HYUCNEHHOA
6. peanvsaunm naHenbHoro MeTona 2 0 4 0 6
Tema 7. Ob606weHne Ha cnyyai
7.[MHOrosneMeHTHbIX KPbINOBbIX 2 0 2 0 4
npodpuneri
Tema 8. Obo6LweHVe Ha cnyyai
8. NPOHMLLAEMOrO KPbINIOBOro Npodhmns 2 2 2 0 8
Toro 10 16 0 46

4.2 CopepxaHue aucUUNIUHLI (MOBYNSA)
Tema 1. BBOogHOe 3aHsATUE
nekunoHHoe 3aHAaTure (2 Yaca(os)):

Cyu.lHOCTb NPSAMbIX U 06paTHbIX KpaesbiX 3a0a4 asporngpoamnHaMmnku, Kple'IOBOI7I npodoub U ero OCHOBHbIE
reomMeTpudeckmne n aspoanHaMmyeckne XxapaktepmucTtmuk: Xxopoa, KoopanHartbl MOBEPXHOCTU, CpenHAda NMHnA, pagnyc
nepe,uHe|7| KPOMKW, TONWWHA KPUBU3HA, pacnpeneneHns n xopaosblie onarpaMmMmbl CKOPOCTHU, OAaBNEHNA N
KoapdomumeHTa asneHns, nogbeMHas cuna, cuna conpoTnsBneHns, aspoomHamMmmnyeckmne KoagpuuUneHThI,
aspognHaMmnyeckoe Ka4eCcTteo 1 aspoaonHamMmdeckasd nonspa

Tema 2. OcHOBHble chopMy bl peleHus ocHoBHo OK3A
NeKuMoHHOe 3aHsTue (2 Yaca(os)):

lMocTaHoBKa 3anayn, OCHOBHbIE popMynbl peweHns ocHoBHoin OK3A metonom Tymawesa, BBeOEHMNE KAHOHUYECKON
obnacTu, yCnoBusl pa3pewnMocTii, MeToL KBasupelleHnii, Meton cBo60AHbIX MapamMeTpoB, POPMY/Sibl BEINUCIEHNS
reoOMEeTPMYECKNX N a9POANHAMNYECKNX XapaKTEPUCTUK CMIPOEKTMPOBAHHOIO KPbIOBOrO Npodouns.

npakTU4eckoe 3aHgatue (2 yaca(os)):

PaspaboTka ocHoBHOro anroputMa pelweHns OK3A metonom Tymallesa nyTeM BblAEEHNS OCHOBHbIX BbIMUCIUTENbHbIX
npoueayp. CosnaHne 0OCHOBHOrO pac4eTHOro MOayns.

Tema 3. AnroputMbl 1 0COGEHHOCTU YNCNIEHHOW peann3auumn metoga TyMawleBa

npakTnyeckoe 3aHsaTue (4 yaca(os)):

Peanusauu BblMUCANTENBHBIX MPOLIEAyP: BblYUCNEHNE pacnpeaeneHns noteHumana B gonms3mnyeckor n KaHoHNYECKOoM
NNOCKOCTSAX, METOM COMOCTaBNEHNS CPYHKLIMA NOTEHLMANOB CKOPOCTU, PELIEHNE HENIMHENHOro YpaBHeHUs Ans
onpeneneHnsl HeM3BeCTHbIX NapaMeTPoB, yaaneHne ocobeHHOCTel aHaNUTUYECKOo gYHKLUW, BbMUCNEHNe nHTerpana
MinbbepTa, peannsauns MeToa KBasupeLleHuii, onpeaeneHne qoopMbl CPOEKTMPOBAHHOMO KPbINIOBOro Npodonns,
BbIYMCNIEHNE rEOMETPUYECKUX U a3P0ANHAMUYECKNX XapaKTepucTuk.

Tema 4. 0606LeHue pewieHnss OK3A Ha cnyyai yueta BA3KOCTH
NeKUMOHHOE 3aHsATUe (2 yaca(os)):

Mogenb NorpaHnMyHOro Cnos, TONWMHbI BLITECHEHUS, MOTEPM UMMYNbCa 1 NOTEPU 3HEPrmn, doopMnapameTp,
nonyamnupuyecknii Meton KounHa - JlousHcekoro pacyeta NG, 06obweHue metona peweHus OK3A Ha cnyyai yyeta
BA3KOCTM No moenu MNC, nonyTeno BbITECHEHNS, BIMUCTIEHNE KOI(hULIMEHTA CONPOTUBNEHUS NO (DOPMYe
Cksanpa-tOHra.

npakTuyeckoe 3aHsaTtue (2 yaca(os)):

PaspaboTtka utepaumoHHoro anroputm pelweHuns OK3A ¢ yyeToM BA3KOCTM N0 MOAENN NOrpaHMYHoro crnosi. Paspabotka
BblYUCIUTENBHLIX Npouenyp pacyeta NC, nocTpoeHns nonytena BbITECHEHNS, ONpeaeneHns oopMbl KPbINOBOro
NpPogoUNs, HaXOXAEHMS aspOANHAMMNYECKUX XapaKTEePUCTUK.

Tema 5. CyTb NaHeNbHOro MeTofa peLleHnsl NPsiMON KpaeBoM 3agad a3poruapoauHammkm
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NeKUMoHHOe 3aHsTue (2 Yaca(os)):

KomnnekcHble noTeHumanbl IpOCTENWNX TEHEHWIA: NnockonapanienbHoe Te4eHne, CTOYHUK/CTOK, BUXPb, AUMNO0Nb,
pacnpegneneHne ocobeHHOCTEN BAONb NMMHMMW, NOCTAHOBKA NPSMON 3a4a4M, MOAENMPOBAaHME KPbINOBOro Npodounns
BMMCAHHBIM MONIOHOM C pacnpeneneHHbIM1 Mo ero pebpam (naHensiM) ocobeHHoCTAMM, yenosue XykoBckoro ? KyTTbl
rnagkoro cxofa noToka ¢ 3a4Hein KPoMKM.

Tema 6. OcO6€HHOCTU YNCNIEHHOW peanu3aunm NaHenbHOro MeToaa
npakTuyeckoe 3aHsaTue (4 yaca(os)):

CBeflieHue 3a4a4n K CMCTEME NIMHElHbIX anrebpanyecknx ypaBHEHWUI, BbIMUCNEHNE CUHTYNSAPHbIX UHTErpanos ans
onpeneneHns koaggouumeHto matpuubl CJTAY, anropntm yncneHHoro pewenns CJT1AY meTtonom [Maycca, BblYUCEHNE
pacnpeneneHnsi CKOpocTu 1 AaBneHuns, paspaboTka COOTBETCTBYIOWMX BbIMUCIUTENbHBIX Npouenyp.

Tema 7. 0606L1eHME Ha cnyyah MHOrO3/IeMEHTHbIX KpPbINIOBbIX Npocounen
npakTU4eckoe 3aHgatue (2 yaca(os)):

OcobeHHoCTM 0606WeHNs Ha cnyyai pacyeta 06TeKaHUsi MHOrO3IEMEHTHOI0 KPbIFIOBOro Npodovns, ciy4yai npocpuns
Kpbina aKpaHonnaHa, KOMMIeKcHble MoTeHumansl 0cobeHHoCcTel B6NM3N akpaHa, BbiBOL oopMy/ pacyeTa o6TekaHus
KPbINOBOro Npogounst B6Nn3m akpaHa naHenbHbeIM MeToaoM. Moavdpukaumst pacyHeTHbIX Npoueayp Ans cnyyas pacyerta
06TekaHWs KpbINoBOro npodounst BGnm3n akpaHa.

Tema 8. 0606LL,eHMe Ha cnyyan NPOHULLAEMOrO KPbITIOBOro npocouns
neKunoHHoe 3aHaTure (2 Yaca(os)):

PacnpeneneHHble 0TOOP ¥ Bbl4yB NOTOKA, C/lyyaii BblayBa Yepes NepdopUpoBaHHbI yHacToK NMOBEPXHOCTY KPbINOBOMO
npochmns ¢ 3agaHHbIM pacnpeneneHemM HopManbHOM CKOPOCTM BblOyBa, Cyvai BblayBa U3 KaHana, GOMNONHUTENbHOE
yCcnoBue cxoda notoka u cBefeHne 3anadu kK nepeonpeneneHHoii CJTAY. BeiBog chopmyn noncyeta aspoamHaMnyeckmx
XapakTepuUCTUK NPOHNLLAEMOrO KPbIIOBOrO NMPOcusisl, MOCTPOEHME KapTUHbI 06TeKaHus.

npakTn4yeckoe 3aHsaTue (2 yaca(os)):

PaspaboTka pacyeTHbIX anropuTMOB AN PeLeHNs NMPAMON KpaeBoi 3a4aduv Ans NPOHULIAEMOro KPbIIOBOro NPoduns u
pacyeTa ero aspoanHaMmyecknx xapaktepnctmk. OcobeHHOCTel UX YMCNeHHoN peannsaunn. YncneHHble anroputMmbl
NOCTPOEHUS KAPTUHbI 0BTEKaHWS, YNCTIEHHOE NHTErPUPOBaHME AndocpepeHUManbHbIX ypaBHEHW NMHUIA Toka.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayoMNTOPHbIX 3aHSATUSX U Ha BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTtosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEeNbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CMPABOYHYIO NNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUunninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXcs PernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikazom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauun Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4peXx AeH s
BbICLIEro NpodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBeEpCUTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa
Buneo ypoku no C++ - https://bookflow.ru/video-uroki-po-c/

Buaeonekums. Hawunna H. . BeluncnutenbHas matematuka. YucneHHole Metoapl anrebpbl -
https://www.youtube.com/watch?v=DWyhHDtMQjg

MeToamnyeckoe nocobue. OcobeHHOCTU YNCNEHHOW peann3aumnmn METOL0B peLlleHunst NPsSIMbIX 1 06paTHbIX KpaeBblx 3a4au
asporuapomexaHuku - http://kpfu.ru/docs/F1787765434/metopkza.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHIe OUeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:
- COOTBETCTBME KOMMETEHUUI NNaHMPyeMbIM peadynbTataM oby4eHus o JucUnnivHe (Moaoynio);
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- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUpPYEMbIM pe3yfibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEOOXOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI UCTAHLUMOHHO 13 MoBOI TOUKU NpW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHO 1 NOMNONHUTENBHON y4eBbHOM NMTepaTtypbl, HEOOXOAUMOI 41 OCBOEHWUS ANCUMNANHBLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEeXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU U3MEHEHMM KOMMNEKTOBaHUS (ooHAoB Hay4yHoi
onbnuotekn KPY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oM
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

Bubnnoteka. MmapomexaHuka - http://theorphysics.info/load/23

Hay4Has anekTpoHHas 6ubnuoteka - http://elibrary.ru/

O6wepoccuiickmin MaTeMaTM4ecMkuii noptan - http://www.mathnet.ru/
NMOWCKOBbINA NopTan Hay4yHon MHdpopmMauuun - http://www.sciencedirect.com/
PedpepaTnBHas 6asa Hay4HoOW MHGopMauum - http://www.scopus.com/home.ur!

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nexkunm CtyneHTaMm Heo6x0OMMO MoceLaTb NeKUUn, BECTU KOHCMEKT NeKLUiA BCNeq, 3a U3NoXeHneM
matepuana npenogaBaTenem.

PekomeHayeTtcs npopabartbiBaTtb KOHCNEKT B TEYEHUE OHS NOCNE NeKLUM U NPOCMaTpMBaTh ero BHOBb
HakaHyHe crnegnyloulen nekumnn.

B cnyyae obHapyxeHus ownbok nnn BO3HMKHOBEHUS BOMPOCOB N0 NpeblaylieMy matepuany
Heobx0aMMO 0B6paTUTLCS K NpenoaasaTento.

npakTnyeckune | [Ins noarotoBKU K NPakTUYECKUM 3aHATUSAM CTYLEHTY PEKOMEHYETCS NpeasaputenbHoO

3aHsATUSA npopabaTbiBaTbh Kak NeKLMOHHbIA MaTepman, Tak U Matepuan npemnbloylimx NPakTUHECKNX 3aHATUIA.
OcHOBOI1 N5t NOLrOTOBKMW CYXWT fLOBPOCOBECTHOE BbINONHEHWE AOMALLHEr0 3afaHns. Ons
YCMEWHOro pelleHns 3a8ay NepBoi 4acTu kypca CTyAeHTaM PeKOMEHOYETCS BCNOMHUTL MaTepuar,
OCBOEHHbI B Npeabloylyx CEMECTPAX B pamMkax 6a30Bbix MAaTEMaTUYECKMX LUCLMMINH.

camocTos- | [nst NOAroTOBKM K MPaKTUYECKUM 3aHATUAM CTYOEHTY PeKOMeHayeTcs npeasaputenbHo
TenbHas npopabaTbiBaTb Kak NeKLMOHHbIA MaTepmran, Tak U Matepuan npeabliayliyx NPakTUYecKnxX 3aHATUIA.
pabota OcHoBOW N5t NOArOTOBKM CNY>XMT 006POCOBECTHOE BbINONIHEHNE OoMallHero 3agaHus. Ons
YCMELWHOro pelweHust 3a1a4 NepBon YacTu Kypca CTyaeHTaM pekoMeHayeTcsl BCIOMHUTb MaTepuan,
OCBOEHHbII B Npeablaylx CeMecTpax B pamkax 6a30Bbix MaTeMaTU4YeCKMNX OUCLIUMVH.
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Bup pabor

MeToaouyeckme pekomeHoauum

3a4ver

MoLroToBKy K 3a4eTy peKOMeHIyeTcs pasfenuTb Ha ABa aTana. Ha nepeom aTtane npopabaTtbiBatotcs
BCE BOMPOCHI K 3a4eTy 1 DOPMyNMpPYyTCS BOMPOCHI K MPernoaaBatesto B paMkax KOHCYNbTauum rno
pasgenam, HepocTaToYHO NoAPOBHO ONMUCaHHBIM B pamMkax NEKLUMOHHOMO Kypca unu 6onee TpyaHbIM B

OCBOEHMN MaTepunana. Mocne KOHCYNbTaUMN NPONCXOONT OKOHYAaTe/lbHas npopaéoTKa n

3aKpenjieHne Martepunana no sCem Bornpocam.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPaABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YecKoe obecnedyeHne obpas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/IOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp ANS pacnedarky pas3naroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A4S 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YalbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NTPpUMEeHeHne NporpamMmMHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHVII7I, popmMmpyeMbIx
OUCUMMNIINHON, 3a CYET aNlbTepHaTUBHbIX CI'IOCO6OB, B TOM 4ucne BUpTyalnbHbIX na6opaTopv||7| N CUMYNALUNOHHbBIX

TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA AN Nepeaayn MHGopMaLLMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro

KOHTPONA;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| MHBANMOOM N NULIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

300POBbS OOPM MPOMEXYTOYHON aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMKXUTENBHOCTUA UX CAAYM:

- NPOAONIXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cootTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuio 01.04.03
"MexaHuka n matemaTmyeckoe MOAENNPOoBaHNE" 1 MarncTepckom nporpamme "MexaHvka Xnakoctu, rasa v nnasmbl”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.04 ObpartHble KpaeBble 3aaa4m

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 01.04.03 - MexaHuka n MaTreMatu4yeckoe MooENMpoBaHne
Mpodhunb noarotoskun: MexaHunka XnIOKOCTW, rasa v Nnasmbl

KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. MapaaHos P.d. OcobeHHOCTV YACNEHHOM peann3aummn MeTOLOB PELIEHUS MPSMbIX U 0BpaTHbIX KPaeBbIX 3a4auy
aspormapoamHamMukin: y4ebHoe nocobue. - KaszaHb: KoY, 2013. - 61 ¢. - URL:
http://kpfu.ru/docs/F1787765434/metopkza.pdf

2. baxsanos H.C. YucneHHble meToabl: y4ebHoe nocobue / H.C. Baxsanos, H.MN. Xuakos, .M. Kobenbkos. - 8-e nag.
(an.). - Mocksa: JlabopaTopus 3HaHwit, 2015. - 639 c. - ISBN 978-5-9963-2616-7. - TEKCT: aNEKTPOHHbI //
OneKkTpoHHo-bubnnoTeyHas cuctema Nauw' : [caitT]. - URL: https://e.lanbook.com/book/70767

3. NinbuHckunin H.B. Matematnyeckue npobnembl MPOEKTMPOBAHMS KPbIOBbLIX NPOCUNEN: YCNOXHEHHBIE CXEMbI TEYEHNS;
NOCTPOEHUE U ONTUMMU3ALNSA DOPMBbI KpbinoBbix Npodpuneit / H. B. UnbuHcknia, O. ®. A63anvnos. - KasaHb: KasaHckuii
yHuBepcutet, 2011. - 281c.

JdononHutenbHaa nuTeparypa:
1. HurmatynuH P.N., MexaHwvka cnnowHon cpedbl. KuHematuka. duHamuka. TepmoguHammka. CtaTnctmyeckas
OnHaMmuka [SnekTpoHHbIl pecypc] / Hurmatynud P. U. - M. : TOOTAP-Meguna, 2014. - 640 c. - ISBN 978-5-9704-2898-6 -
URL: http://www.studentlibrary.ru/book/ISBN9785970428986.html
2. MaBnosckuii B.A. BbluncnmTenbHas ruaponuHammka. Teopetudeckme ocHoBbl: yuebHoe nocobue / B.A. MNMaBnoBckuii,
[.B. HukyweHko. - CaHkT-lMetepbypr: JlaHb, 2018. - 368 c. - ISBN 978-5-8114-2924-0.- TeKkCT: 3NeKTPOHHbIN//
OnekTpoHHO-6nbnmoTeyHas cuctema 'JaHo': [caiT]. - URL: https://e.lanbook.com/book/103064
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.04 ObpartHble KpaeBble 3aaa4m

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
Mpodhunb noarotoskun: MexaHuka XnIOKOCTW, rasa v Nnasmbl

KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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