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Mporpamma ancumnnuusbl "duddeperHumnansHole ypasHeHuns"; 16.03.01 "TexHuyeckas dunsnka".

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 ancumnnuusbl "duddeperHumnansHole ypasHeHuns"; 16.03.01 "TexHuyeckas dunsnka".

Mporpammy nomMcuunnnHel paspaboTan(a)(n) LOUEHT, K.H. (poueHT) Oavwes P.A. (Kachenpa Teopvu 0THOCUTENBHOCTHU U
rpasutaunm, OToeneHne cunsnkun), Rinat.Daishev@mail.ru ; ctapwwnii npenogaesatens, K.H. KawapruH N.E. (Kadenpa
TEOpUN OTHOCUTENbHOCTK K rpasunTaummn, OtoeneHne gpusnkm), Pavel.Kashargin@kpfu.ru ; poueHT, k.H. Myxapnsmos
P.K. (Kadpenpa teopum oTHocuTeENbHOCTM 1 rpasuTauumn, OtoeneHne domaunkn), Ruslan.Muharlyamov@kpfu.ru ; Eropos
AnaTonuin NeaHoBMY

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PacwumndppoBka
KOMMNEeTeHUn npuobpeTtaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-2 CNocobHOCTbIO NPUMEHATb METObI MaTEMATUYECKOro aHanmaa, MoenMpoBaHusl,

ONTUMU3ALNKN M CTATUCTUKN LN peleHns 3a8a4, BO3HMKaoWmMX B Xoae
NPOgOEeCCUOHANbHOM OeATe/IbHOCTHU

MK-16 FOTOBHOCTbIO K KOMaHAHOMY CTUMIO PaboThl, K BbINOMHEHWIO NPOKECCUOHANBbHbBIX
OYHKUWIA B coCcTase KONeKTnBa UCnonHuTenein

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH BeMOHCTPMPOBaTb CMOCOBHOCTL N FTOTOBHOCTb:

MPUMEHSTb METOLbI MHTErPUPOBAHMS Kak 0BbIKHOBEHHbBIX AMdddepeHLManbHbIX ypaBHEHWI, LuddgepeHLmanbHbIX
ypaBHEHWI B 4aCTHbIX MPOU3BOLHbIX, TAK U CUCTEM TakuX ypaBHEHUI Npu pelleHnn 3anaY, BO3HUKaoLWmX B
TEopeTnyecKom N MmatemaTnyeckomn omsunke.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOM BO

LaHHaa oucumnnmHa (Mogynb) BKNtoYeHa B padgen "B1.B.11 OducunnanHbl (Mogynm)" 0CHOBHOWM NpodhecCnoHanbHoM
obpaszoBartenbHoi nporpammel 16.03.01 "TexHnyeckas omauka (TexHudeckas ousmka)" u OTHOCUTCS K BAPUATUBHOW
yacTu.

OcBauBaeTcs Ha 2 Kypce B 3 ceMecTpe.

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

O6was TpynoeMKoCTb ANCLMMIMHBI coCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(oB).

KoHTakTHasi paboTa - 64 yaca(os), B TOM 4yucne nekuum - 30 4aca(oB), npakTnyeckme 3aHsTUs - 34 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTa - 26 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMUMNANHBI: 3K3aMeH B 3 CeMecTpe.

4. CopepXxaHue aucUUNNIUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeckKuil nnaH KOHTaKTHON U caMoCTOATeNbHOM paboThbl NO AUCLUNIUHE (MOAYIIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dnddpepeHunanbHbie
1.lypaBHeHuns 1-ro nopsnka c ogHowm 3 6 6 0 6
Hen3BecTHON PyHKLNEN.
2.|Tema 2. YpaBHeHUsl n-ro nopsgka. 3 6 7 0 5
Tewma 3. Cnctemsl
8. andodoepeHLumanbHbIX YpaBHEHUN. 3 6 / 0 5

3AE
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Mporpamma ancumnnuusbl "duddeperHumnansHole ypasHeHuns"; 16.03.01 "TexHuyeckas dunsnka".
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4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNns)
Tema 1. OudhdepeHumnanbHble ypaBHeHUA 1-ro nopsaka ¢ ooHOM HeN3BeCTHOM PYHKLMEN.

OcHoBHble NOHATNA 1 onpeneneHus. 'eomeTpryeckoe TonkoBaHue audpdepeHLmanbHOro ypaBHeHNs Nepeoro
nopsinka. YpaesHeHus ¢ pasgensiowmmmcs nepemeHHbiMi. OQHOpoaHbIe ypaBHeHWs. JInHeliHoe ypaBHeHMe NepBoro
nopsaka. YpaeHeHue bepHynnu. YpasHeHue PukkaTtn. YpaBHeHune B NONHbIX andpdpepeHumnanax.

TeopeMa Kowwn cylwecTtBoBaHMA N eJUHCTBEHHOCTU pelleHns ypaBHEHUSA NepBOro nopsanka, paspeweHHoro
OTHOCUTENIbHO I'IpOVI3BO,£I,HOI7I. rlpl/IHLl,I/Iﬂ CXKaTtblX 0T06pa>|<eH|/||7|. JlokazaTtenbcTBo Teopembl Koww.

Tema 2. YpaBHeHuNs n-ro nopsiaka.
YpaBHeHus n-ro nopsaka.

YpaBHeHus, fonyckatowme NoHUXeHUs nopsiaka. JInHeHble ypaBHeHNs n-ro nopsiaka. Oblee pelweHne MMHERHoro
OLHOPOJHOro ypaBHeHUS. JIMHEHbIE HEOAHOPOAHbIE YpaBHEHNS N-ro nopsaka. Oblee peweHne NMHERHOro
HEOHOPOAHOrO ypaBHEHUS. JINHENHbIE OLHOPOAHBIE YPABHEHMUS C MOCTOSAHHBIMU KOS(DEULIMEHTAMN 1 UX PELLEHNE.
NuHeRHble HEOLHOPOAHBIE YPABHEHMUS C MOCTOSIHHBIMU KOS(OULIMEHTAMN 1 HAXOXLEHUE OAHHOIO PELEHUS Ans
pasnuyHbIX BUAOB cBOHOAHOrO YieHa. MeTon Bapvauum npon3BONbHbIX MOCTOSHHbIX.

Tema 3. Cuctembl gudppepeHumanbHbIX ypaBHEHUN.

Cunctembl gudbdpepeHumanbHbiX ypasHeHuin. HopmanbHas cuctema. Teopema CylecTBoBaHMS U eANHCTBEHHOCTH
peweHns. CucteMbl NMHENRHbIX ypaBHeHWn. CUCTEMbl OLHOPOAHbBIX YpaBHEHUA. TeopeMbl 0 peleHnn. BpoHcknaH
peweHns. dyHnameHTanbHas matpuua. Obuiee peleHre u pelweHne 3agaqun Kown B MatpuyHoi gpopme. Cructema
Heo4HOPOaHbIX ypaBHeHuin. Obliee pelleHne 1 pelweHre 3agadn Kowwn B MaTpuyHoin goopme. HaxoxaeHve
WHTErpmpyeMblx KOMOMHALMWIA ONS CUCTEMbI U NEPBbIE MHTErpanbl. PelweHne cuCTEMbI ypaBHEHUIA, 3a4aHHbIX B
CUMMeTpUYHOR hopme. NHTerpnposaHmne cuctembl AuddoepeHuUmanbHbiX ypaBHEHWUIA NyTEM CBEAEHUS K OOHOMY
ypaBHeHuio 6onee BbICOKOro nopsaka. CUCTEMbl IMHERHbIX YPaBHEHWI C MOCTOSHHBIMW KO3(MULIMEHTAMM.
XapakTepuctnyeckoe ypasHeHne 4ns OOHOPOOHON CUCTEMbI U XapakTepucTmyeckue yucna. PeweHrne ooHOPOOHOA
cuctembl. PeweHve HeogHOpoOHOM cuctembl, MeTon Bapuaumm npon3sonbHbIX MOCTOAHHbIX. MNOHATME O KpaeBbiX
3apadax. 3agada lWrypma-Iinysmnns. dynkums MpuHa. MeTon noctpoerust goyHkumm I'puHa. Pursmnydeckas
WHTepnpeTauns dyHKuun [MpuHa.

Tema 4. dnemeHTbl TEOPUN YCTONYNBOCTU.
OneMeHTbl TEOPUN YCTOMYNBOCTH.

OcHOBHble onpeneneHns 1 NOHATUS TeEOPUN YCTOMYMBOCTU. TprBMaNbHOE pPeLleHne 1 ero yCToN4nMBoCTb Mo J1anyHoBy.
MpocTenwne TMNbl TO4EK NOKOS A4S OOHOPOLHOW CUCTEMbI ABYX YPABHEHWUI C ABYMS HEN3BECTHBIMM N UX YCTONYUBOCTb.
06 nccnenoBaHMM Ha YCTOMYMBOCTb MO NEPBOMY NpubnuxeHnto. Meton coyHkumn J1sinyHosa. OCHOBHbIE TEOPEMBI
NanyHosa.

Tema 5. YpaBHeHUs1 C YaCTHbIMU NPOU3BOLAHLIMUA NEPBOro NopsiakKa.

YpaBHeHWs B YaCTHbIX MPOM3BOAHbIX MepBoro nopsaka. Teopema Kowwu - KoBanesckoii CylwecTBOBaHNSA U
©OUHCTBEHHOCTW PeleHns YpaBHEHUS B YACTHbIX MPOU3BOAHBIX. JIMHENHbIE U KBa3WNVHEVHbIE YPaBHEHUS B YACTHbIX
NPON3BOAHbIX NEPBOro nopsaka.

ObLuee pelieHre NTMHERHOMO YPaBHEHUS B YACTHbIX MPOU3BOAHBIX NepBoro nopsiaka. Obuee peleHne KBa3unmHERHOro
ypaBHEHWSI B YaCTHbIX MPOM3BOLHbIX MEPBOro nopsaka. 3apaya Kowy KBasunMHEnHOro ypaBHeHUs B YaCTHbIX
NMPOV3BOLHbIX MEPBOro NOPsiaKa.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4aloLLLUXCS MO
AucUUIIMHe (MOayIHo)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNoCcpencTBEHHOrO y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YuTaT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BbINONHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.
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Mporpamma ancumnnuusbl "duddeperHumnansHole ypasHeHuns"; 16.03.01 "TexHuyeckas dunsnka".

OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

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

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AucuUnIuHe (MOoayN0)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUUNAUHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUHbIe
cpencTBa TeKyLEero KOHTPONS 1 OLEHOYHbIe CPEeICTBa NPOMEXYTO4YHOM aTTecTaLUum.

B dpoHIe oLeHOYHbIX CPeaCcTB COAEPXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLMIA NNAHMPYEMBIM Pe3ynbTataM 0By4eHus Mo LUCLWMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUMMNIVHE (MOZYNIO);

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

- cogepxaHune OUeHO4YHbIX CpencTB, BKNKO4Yas TpGﬁOBaHI/IFI, npenbsaBnseMbie K OEeNCcTBUAM 05y‘-laIOLI.I,VIXCFI,
OEMOHCTpUpyeMbIM pedynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOHLI OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B [MpunoxeHun 1 k nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHWe ancLUMnnnHbI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOW 1 [ONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnspa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpaMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

MeTtonnyeckne nocobusi kagoenpbl TOUl -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

YyebHo-06pasoBatenbHas ousrko-matemaTmyeckas bubnuorteka - http://eqworld.ipmnet.ru/ru/library.htm
YyebHble 1 MeToauyeckne nocobus, BoinyleHHble Ha kadpenpe - http:/toig-kazan.narod.ru/education.htm

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUN/IUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn Heobxoanmbim TpeéoBaHVIeM 0159 OCBOEHUS OUCLNMNINHBI BNSIETCS MOCEIEHNA NEKLUWIA.

B xoOe neKunoHHbIX 3aHSATUIA BECTU KOHCNeKTnpoBsaHne y'-|e6Horo martepuana. O6an.laTb BHMaHmne
Ha KaTteropum, OoOpMynnpoBKN. B cny4yae BO3HMKHOBEHKSA BOMPOCOB O6an.l,aTbCﬂ 3a KOHCyNnbTaunsamm
K npenogaesartento. B xone n3ydeHnsa ancumnnmHbl Masio orpaHn4mBaTbCs nekunsamMm, pekoMeHnoyeTcs
M3y4nNTb OCHOBHYIO nnTepartypy, 03HaAKOMUTbCA C LOMONMHNTENIbHOW nMTepaTyp0|7|.

npakTuyeckme | [naBHoe HasHaYeHVe NPaKTUYEeCKNX 3aHATUI - Gonee TecHoe o6l eHKe npenoaasaTens co

3aHsATUA CTyIeHTaMu Ha TeMbl onpegenéHHbie npenoaasartenem 3apaHee. MNpu noarotoeke Tpebyercs
NonbITaTbCS BLINOAHWTL BCE JOMaWHWe 3a0aHus 1 nonbiTatbes Hanbonee YETKO cPOpMynnpoBaThb
HEMOHSITHble U NPo6NeMHble aTanbl BO3HMKLWME NPY 3TOM. HenocpeNCTBEHHO Ha 3aHATUN HYXHO
06cyanTb BO3HUKILME BONPOCHI C NpenofasaTenem.

camocTos- | [Mocne kaxaoi nekuun CTyaeHTy crnedyeTt BHUMATENbHO NpoYnTaTth U pasobpartb KOHCMEKT. [MoHSATb
TenbHas BCE MateMatuyeckne BbiKNamnku 1 nexaliue B MX OCHOBE (OU3NYecKne NonoXeHUs 1 AonyLeHNS;
pa6oTa BOCMPOW3BECTU BCE BbIKNAAKN CAMOCTOSATENbHO, HE MMAOS B KOHCMEKT. BbiNonHMTL Unu aoaenatb
BbIKNaAKW, KOTOPblE NEKTOP npeanucan caenaTtb CaMOCTOSTENIbHO (€CNW TaKoBble NMEoTCS).
Ecnu nexTop npeanucan pasobpatb YacTb MaTepuana 6onee noapobHO CaMOCTOATENbHO MO
[OCTYMHbIM MUCbMEHHbIM UK 3NIEKTPOHHbBIM NCTOYHMKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
caenatb. [py BOSHUKHOBEHUM KaKuX-NMBO TPYOHOCTEN C NOHUMaHMeM Matepuana pekoMeHayercs
MOMPOCMUTb MOMOLLM Y CBOVX OOHOrPYMMHUKOB MW COKYPCHMKOB. TakXe MOXHO 006patutbhes 3a
MOMOLLBIO K NEKTOPY.
CaMocTosiTenbHOe U3ydyeHue Yact matepuna. Ecnv yacTb yduebHoro matepmana oTsefieHa Ha
CaMOCTOSATENbHOE M3yYyeHne, TO HeOBXOAMMO MPUCTYMUTbL K STOMY He3aMeaIMTeNbHO Nocne yKasaHus
npenoaasatens 1 0CBOUTb MaTepwan B 0TBeAeHHble UM Cpoku. MaTepman cneayet usydnTb no
[OCTYMHbIM MUCbMEHHbIM 1 3M1EKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBILMT NpenoaasaTe/b.

aK3aMeH Y Kax[Zoro CTyoeHTa Ha pykax [onxeH ObiTb NONMHbIA CIMCOK BOMPOCOB A5 ak3ameHa. Vx MoxHo
TILATENbHO N3Y4nTb U Pa3buTb HA HECKOMBKO rPynn Mo YPOBHIO BaWUX 3HaHWiA. Heobxoaoumo nveTtb
KOHCMEKTbI BCEX NEKUWIA N MPaKTUYECKMX 3aHATWIA. Ha ak3ameHe BynyT npennoxeHbl 3a4aqu
aHanornyHole pa3bupaembiM HA NPAKTUYECKKX 3AHATUSIX.

He ctonT naberatb noceleHns KOHCynbTauumn - Ha Heln MOXHO YTO4HUTbL Y npenonasatens Bce, 4To
OCTaNnoCb HEMOHATHbIM.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunInHe (MOAyno), BKNOYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne mMaTepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npoecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucumnavHe (Moaynio) BKIoYaeT B cebs
cnenylowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMAaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C NpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumumv npenopgasaHusi oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeTodbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpebosaHusMu ®FOC BO 1 yuebHbiM nnaHoM no HanpasneHuo 16.03.01
"TexHnyeckas mamka" n npodounnio NOAroToskM "TexHuyeckas uanka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.11 AucbchepeHumanbHble ypaBHEHNS

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 obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Metposckuid, W.I". Jlekumn no Teopmm 06bIKHOBEHHbIX ANGEPEHUMANBbHBIX YPaBHEHW [SNEKTPOHHBIN pecypc] :
yuyebHoe nocobue / W.I". MeTtposckuia ; nog ped. Muiwkuc A..a, OneiiHnk O.A.. ? 9nekTpoH. aaH. ? Mockea :
®duamarnnt, 2009. ? 208 c. ? Pexum poctyna: https://e.lanbook.com/book/59554. ? 3arn. ¢ akpaHa.

2. Tyranbaes, A. A. lucbdpepeHumansHbie ypaBHEHUS [aNEKTPOHHDIA pecypc] : yueb. nocobue / A. A. TyraHbaes. ? 2-e
naa., crepeotun. ? M. : ®JIMHTA, 2011. ? 31 c. - ISBN 978-5-9765-1309-9 - Pexum pgoctyna:
http://znanium.com/catalog/product/454637

3. OcHoBbI MaTeMaTnyeckoro aHanuaa. OyHKUMS HECKONbKMX NePEMEHHHbIX, AnddoepeHumnanbHble ypaBHEHNS, KpaTHbIe
nHTerpanel: YyebHoe nocobue / Anapeesa W.10., BoosuHa O.W., M'penacosa H.B., - 2-e uag., ctep. - M.:dnuHTa, 2018. -
99 c.: ISBN 978-5-9765-3522-0 - Pexum goctyna: http:/znanium.com/catalog/product/965099

4. bubukos, F0.H. Kypc 06bIKHOBEHHBIX AudbdepeHLmanbHbIX YpaBHEHUA [DNeKTPOHHBI pecypc] : y4ebHoe nocobue /
O.H. Bubukos. ? 9nekTpoH. aaH. ? CaHkT-MNeTtepbypr : lanb, 2011. ? 304 c. ? Pexum goctyna:
https://e.lanbook.com/book/1542. ? 3arn. ¢ akpaHa.

JononHutenbHas nuteparypa:

1. Oemnposny, B.M. OudpdbepeHumanbHble ypaBHeHMs! [ONeKTPOoHHBIN pecypc] : ydiebHoe nocobve / B.M. Oemunosuy,
B.M. MogeHo.. ? 9nekTpoH. aaH. ? CaxkT-Metepbypr : JlaHb, 2008. ? 288 c¢. ? Pexum goctyna:
https://e.lanbook.com/book/126. ? 3arn. ¢ akpaHa.

2. TuxoHog, A.H. OudhdpepeHumansHble ypaBHeH sl [SNeKTPOHHBIN pecypc] : y4ebHuk / A.H. TuxoHos, A.B. Bacunbesa,
A.l". CBeWwHnKOB. ? OnekTpoH. aaH. ? Mockga : duamatnut, 2002. ? 256 c. ? Pexum goctyna:
https://e.lanbook.com/book/48171. ? 3arn. ¢ akpaHa.

3. PomaHko, B.K. Kypc andcbepeHumanbHbiX ypaBHEHUA U BapnaLMOHHOrO UCHNCNEHNS [ONEKTPOHHbIN pecypc] :
yuebHoe nocobve / B.K. PomaHko. ? 9nekTpoH. faH. ? Mockea : Miapatensctso Jlabopatopus 3HaHui', 2015. ? 347 ¢. ?
Pexwum pgoctyna: https://e.lanbook.com/book/70785. ? 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.11 AucbchepeHumanbHble ypaBHEHNS

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 obpasosatenbHol nporpamme: 2017

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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