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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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Mporpammy omucuunnuHel paspaboTan(a)(n) ctapwmii npenonasatens, K.H. KawapruH M.E. (Kadenpa teopun
OTHOCUTENbHOCTM K rpasuTaunm, OToeneHne dusnkun), Pavel.Kashargin@kpfu.ru ; goueHT, k.H. Myxapnsamos P.K.
(Kagpenpa Teopun oTHOCUTENLHOCTY M rpasnTaumm, OtoeneHne gpmsnkm), Ruslan.Muharlyamov@kpfu.ru ; Eropos
AnaTonui NeaHoBMY

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHu npuobpeTtaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-2 CNocobHOCTbIO NPUMEHATb METObI MaTEMATUYECKOr0 aHanmaa, MoenMpoBaHusl,
ONTUMM3ALNN N CTATUCTUKU ONS PELleHNs 3a0a4, BO3HUKAOWMX B Xo0e
NPOgOeCCUOHaNbHOM OeATe/IbHOCTHU

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
LonxeH AeMOHCTpUPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

NPUMEHSTb METOAbI MHTErPUPOBaHMS Kak 0ObIKHOBEHHbIX AMddddepeHLManbHbIX ypaBHEHWIA, JudogoepeHUmanbHbIX
ypaBHEHWi B 4aCTHbIX NMPOW3BOMHbIX, TAK U CUCTEM TakUX yPaBHEHWUI MPU PeLeHn 3aaa4, BO3HMKaOWMX B
TEOPEeTNYECKOW U MaTeMaTMYeckoin usarke.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BKNtodeHa B padgen "61.B.0M.11 OucumnnuHbl (Mogynm)" 0OCHOBHON NpoddecCuoHanbHom
obpaszoBatenbHoi nporpammbl 16.03.01 "TexHn4eckas omanka (He NpeaycMoTPeHo)" 1 0THOCKTCS K 06513aTeNbHbIM
AVCUUNInHaM.

OceauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eAUHMLaX C YKa3aHWeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKoCTb ANCLMMIMHBI cCOCcTaBnsieT 3 3a4eTHbIX(ble) eanHu(bl) Ha 108 yaca(oB).

KoHTakTHasi paboTa - 64 yaca(os), B TOM 4yucne nekuum - 30 4aca(oB), npakTnyeckme 3aHsATUs - 34 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW PaboThl - 0 Yaca(os).

CamocTositenbHas paboTa - 26 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMUHBIL: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATEeNbHOM paboTbl NO AUCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHebl / MX TPYAOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dncdpepeHunanbHbie
1.lypaBHeHus 1-ro nopsnka c ogHowm 3 6 6 0 6
Hen3BecTHON PYHKLNEN.
2.|Tema 2. YpaBHeHUs n-ro nopsgka. 3 6 7 0 5
Tema 3. Cuctemsl
8. OndpbdoepeHLmanbHbIX YpaBHEHUN. 3 6 / 0 5
Tema 4. DneMeHTbl Teopuu
4. YCTOMYNBOCTH. 3 6 7 0 S
Tema 5. YpaBHeHMS C HYaCTHbIMU
5 NPOV3BOAHbLIMU MEPBOro NopsaKa. 3 6 7 0 5
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Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Jlekunn

NToro 30 34 0 26

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNns)
Tema 1. OucpcpepeHumanbHble ypaBHeHUs1 1-ro nopsigka ¢ 04HON HeM3BeCTHON hyHKLMen.

OcHoBHble NOHATMA 1 onpeaeneHus. leoMeTpryeckoe TONKoBaHNe anddepeHUManbHOro ypaBHEHNS NepBOro
nopsinka. YpaesHeHus ¢ pasgensiowmmmcs nepemeHHbiMi. OQHOPOaHbIE ypaBHeHWs. JInHeliHoe ypaBHeHMe NepBoro
nopsgka. YpasHenue bepHynnu. YpasHeHue Pukkatu. YpasHeHWe B NONHbIX avdodhepeHumanax.

Teopema Koww cywecTBoBaHs U € GUHCTBEHHOCTY PelleHsl ypaBHEHUS MEPBOro NOPsiaKa, PaspeLeHHoro
OTHOCUTENBHO NPOV3BOLHON. MprHUKMN cXaTbix 0TobpaxeHwin. okaszaTenscTso Teopembl Kowwm.

Tema 2. YpaBHeHUs n-ro nopsaka.
YpaBHeHuWs n-ro nopsaka.

YpaBHeHus, fonyckatowme NnoHUXeHUs nopsiaka. JInHeiHble ypaBHeHus n-ro nopsaka. Oblee pelweHne MMHeRHoro
OLHOPOIHOro ypaBHeHUS . JIMHEHbIE HEOAHOPOAHbIE YpaBHEHNS N-ro nopsaka. Oblee peweHne NMHERHOro
HEOHOPOAHOrO ypaBHEHUS. JINHENHbIE OLHOPOAHBIE YPABHEHUS C MOCTOSAHHBIMU KOS(EULIMEHTAMN 1 UX PELLEHNE.
NuHeRHble HEOLHOPOHBIE YPABHEHUS C MOCTOSAHHBIMU KOS(OMULIMEHTAMI 1 HAXOXLEHUE OAHHOTO PELEHUs Ans
pasnuyHbIX BUAOB cBOBOAHOrO YneHa. MeTon Bapvauum Npon3BONbHbIX MOCTOSHHBbIX.

Tema 3. Cuctembl gudppepeHumanbHbIX ypaBHEHUN.

Cunctembl gudbdpepeHumanbHbiX ypasHeHnin. HopmanbHas cuctema. Teopema cylecTBoBaHMS U eANHCTBEHHOCTH
peweHns. CucteMbl NMHENRHbIX ypaBHeHWUn. CUCTEMbl OLHOPOAHbBIX ypaBHEHUA. TeopeMbl 0 peleHnn. BpoHcknaH
peweHns. dyHnameHTanbHas matpuua. Obuee peleHne u peweHne 3agaqun Kown B MatpuyHoii gpopme. Cructema
HeooHOPOaHbIX ypaBHeHuin. Obliee pelleHne 1 pelweHre 3agayn Kowwn B MaTpuyHoin goopme. HaxoxaeHve
WHTErpmpyeMblx KOMOMHALMWIA ONS CUCTEMbI U NEPBblE UHTErpanbl. PeweHne cuCTeEMbI ypaBHEHWIA, 3a4aHHbIX B
CUMMeTpUYHON hopme. NHTerpuposaHmne cuctembl AuddoepeHumanbHbiX ypaBHEHWA NyTEM CBEAEHUS K OOHOMY
ypaBHeHuio 6onee BbICOKOro nopsaka. CUCTEMbl IMHERHbIX YPaBHEHWI C MOCTOSHHBIMU KO3(MULIMEHTAMM.
XapakTepuctnyeckoe ypasHeHne 4ns 0AHOPOOHON CUCTEMbI U XapakTepucTmyeckue yucna. PeweHrne ogHOPOaHOA
cucTembl. PeweHve HeogHOpoOHOM cuctembl, MeTon Bapuaumm npon3sonbHbIX MOCTOAHHbIX. MNOHATME O KpaeBbiX
3apadax. 3agada lWrypma-Jinysmnns. dynkums MpuHa. MeTon noctpoerust doyHkumm I'puHa. Pursmnydeckas
WHTEepnpeTauns dyHkuun [MpuHa.

Tema 4. dnemeHTbI TEOPUN YCTONYNBOCTU.
OneMeHTbl TEOpPUN YCTOMYNBOCTH.

OcHOBHble onpeneneHns 1 NOHATUS TeEOPUN YCTOMYMBOCTU. TprBMaNbHOE pPeLleHne 1 ero yCToN4nMBoCTb Mo J1anyHoBy.
MpocTenwne TNNbl TO4EK NOKOS A1 OOHOPOLHOW CUCTEMbI ABYX YPABHEHWUI C ABYMS HEN3BECTHBIMM N UX YCTONYUBOCTb.
06 nccnenoBaHMK Ha YCTOMYMBOCTb MO NEPBOMY NpubnuxeHnto. Meton coyHkumn J1sinyHosa. OCHOBHbIE TEOPEMBI
NanyHosa.

Tema 5. YpaBHeHUs1 C YaCTHbIMU NPOU3BOLAHLIMUA NEPBOro NopsiaKa.

YpaBHEHMS B HaCTHbIX MPOM3BOAHbIX MepBOoro nopsaka. Teopema Kowwu - KoBanesckoii CylwecTBOBaHNA U
©OWHCTBEHHOCTW PeleHns YpaBHEHUS B YACTHbIX MPON3BOAHBIX. JIMHENHbIE U KBa3WNVHEVHbIE YPaBHEHUS B YACTHbIX
NPON3BOAHbIX NEPBOro Nopsaka.

ObLuee pelleHVe NMMHERHOMO YPaBHEHUS B YACTHBIX MPOU3BOAHBIX NepBoro nopsiaka. Oblee peleHne KBa3UnMHERHOIO
ypaBHEHWS B YaCTHbIX MPOM3BOLHbIX MEPBOro nopsiaka. 3agaya Kowy KBasunMHENHOro ypaBHeHUs B YaCTHbIX
MPOV3BOLHbIX MEPBOro Nopsiaka.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO 06ecneyeHust jisi caMoCcTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolyxcs BeIMOMHAETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTosTeNbHYt0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMs ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs: YnutaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbIMONHSAT 3a4aHUsi, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCs HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToaNYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

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

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHuWe aucumMnnnHbl (MOLynsl) npeanonaraet U3y4eHne OCHOBHON 1 OOMONHUTENbHON y4ebHOM nuTepaTypbi.
NutepaTypa MOXeT BbiTb LOCTYMHA 0By4aloWUMCs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX U3 HUX):

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

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

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

YyebHo-0b6pasoBatenbHas usmko-mMateMaTmyeckas bubnuoreka - http:/eqworld.ipmnet.ru/ru/library.htm
YyebHble 1 MeToaMnYeCKMe nocobus, BoinylWweHHble Ha kadpenpe - http:/toig-kazan.narod.ru/education.htm

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Mporpamma ancumnnuusbl "duddeperHumnansHole ypasHeHuns"; 16.03.01 "TexHuyeckas dunsnka".

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 pmsmka" n Npounnio NOAroTOBKN "He NpeayCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.11 AucbgpepeHumnarnbHble ypaBHEeHNS

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodpunb NOArOTOBKM: HE NPELYCMOTPEHO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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)
61.B.04.11 AucbgpepeHumnarnbHble ypaBHEeHNS

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
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 9 ns 9. Bl YHH

ARl | AL O



