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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

CtpaHnua 2 13 9.




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

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
KOMMNEeTeHUn npuobpeTtaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-2 CNocobHOCTbIO NPUMEHATb METObI MaTEMATUYECKOr0 aHanmaa, MoenMpoBaHusl,

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

MK-16 FOTOBHOCTbIO K KOMAaHAHOMY CTWMO PaboThl, K BbIMOMHEHWIO NPOKECCUOHANBHbBIX
dOYHKUWIA B cocTase KONeKTnaa UCnonHuTenein

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

OCHOBHbIE MOHATUSA TEOpUN AN depeHLnanbHbIX YpaBHEeHUA, TUMbl U CTaHOAPTHbIE (OOPMbI
3anucu OCHOBHbIX AuddpepeHLManbHbIX YPaBHEHUA, METOAbI PEWEHNS OCHOBHbIX
JndpdpepeHumnanbHblX ypaBHeHN
JonxeH ymeTtb:

NPUMEHATb AnddoepeHLmanbHble ypaBHeHnsa 48 Mo4ennpoBaHns don3nyeckmx npoLeccos,
1crnonb3oBaTh CpeacTBa anddepeHumnanbHbIx ypasHeHnn anga obpaboTku, aHanmusa u
cucTeMaTmlauum MHpopMaLmMmn No TeMe NCCNENOBaHUS 1 NMONMb30BaTLCSA NPY HEOBX0AMMOCTH
maremartunyeckon nurepaTypon.

JlonxeH BnaneTb:

MeTodaMu peleHnsa anddepeHumnanbHbiX ypasHeHU pasnnyHbIX TUMOB
JonxeH neMOHCTpUPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

NMPUMEHSATb METOAbI MHTErPUPOBaHMS Kak 0BbIKHOBEHHbBIX AMdddIepeHLManbHbIX ypaBHEHWI, AndogpepeHLmManbHbIX
ypaBHEHWI B 4aCTHbIX NMPON3BOLHbIX, TAK U CUCTEM TakUX yPaBHEHWUI MPU PELIEHNW 3a4a4, BO3HMKAOLWMX B
TEOPETUYECKOW U MaTEMaTMHECKON OU3NKE.

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.11 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgPECCUOHASTbHON
obpaszoBatenbHoi nporpammel 16.03.01 "TexHnyeckas domauka (TexHuyeckas uamka)" u OTHOCUTCS K BAPMATUBHOW
4yacTu.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 56 yaca(oB), B TOM 4ncne nekuun - 28 yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTositenbHast pabota - 7 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 45 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos u BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma ancumnnuusbl "duddeperHumnansHole ypasHeHuns"; 16.03.01 "TexHuyeckas dunsnka".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. OndpbdpbepeHumanbHblie
1.lypaBHeHuMs 1-ro nopsoka ¢ ogHowm 3 6 5 0 2
Hen3BecTHON PyHKLNERN.
2.[Tema 2. YpaBHeHus n-ro nopsgka. 3 6 6 0 2
Tema 3. Cuctemsl
3. IndpdpepeHumnanbHbIX ypaBHEHUIA. 3 6 6 0 1
Tema 4. DnemeHTbl TEOPUU
4. YCTOMYNBOCTH. 3 6 6 0 1
Tema 5. YpaBHEHUS C HaCTHbIMM
5 NPOV3BOAHbLIMM NEPBOro nNopsiaka. 3 4 5 0 1
Toro 28 28 0 7

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OudocbepeHumanbHble ypaBHeHUs 1-ro nopsaka ¢ 04HON HeM3BECTHON (PYHKLIMEN.

OcCHoBHbIE NOHATUS U onpeaeneHus. FeoMeTprnyeckoe ToNKoBaHe AUAMEePEHLMaNbHOTO YypaBHEHUS MEePBOro
nopsaka. YpaBHeHus ¢ pasfnensaowmmucs nepemerHoiMi. OHOpPOaHbIE ypaBHeHUs. JIuHeliHoe ypaBHeHUe NepBoro
nopsaka. YpaeHeHvne bepHynnu. YpaBHeHve PrkkaTu. YpaBHeHre B NonHbIX AvdpgoepeHumanax.

Teopema Koww cywecTBoBaHNs U € QUHCTBEHHOCTW PELLEHWS YPaBHEHUS MEPBOro Nopsiaka, PaspeLeHHoro
OTHOCUTENBHO NPOV3BOLHON. MpuHLKMN cxaTbix 0TobpaxeHuin. okazaTenbcTso Teopembl Kowwm.

Tema 2. YpaBHeHMUs n-ro nopsaka.
YpaBHeHus n-ro nopsaka.

YDaBHeHI/IFI, gonyckawuwmne noHxXeHuns nopsaoka. JInHeHbIe ypaBHEHUA N-ro nopsnka. Obuee peweHne NUHERHOro
OOHOPOOHOIo ypaBHEHUA. JInHenHbIe HeoOHOPOAHble YpaBHEHNA N-ro nopsaka. Obuee peweHne NIMHENHOoro
HEeOoOHOPOOHOIo ypaBHEHUA. JInHeHbIe OOHOPOOHbIE YPaBHEHUS C MOCTOAHHBIMU KO3hdOULINEHTAMU U X PELIEHNE.
JInHenHbIe HeoOHOPOAHbIE YpaBHEHNS C NOCTOAHHBIMU KO3P(PULIMEHTAMU N HAXOXAEHNE OAHHOMO peleHna ons
Pa3nnyHbIX BUOOB cBoboaHOro YneHa. Meton Bapumaunm npon3BO/ibHbIX MOCTOAHHbIX.

Tema 3. Cuctembl gudpcpepeHLmanbHbIX ypaBHEeHUN.

Cunctembl gudbdpepeHumanbHbiX ypaBHeHuil. HopmanbHas cuctema. Teopema cylectBoBaHMS U €QUMHCTBEHHOCTH
peweHns. CuctemMbl NIMHENHbIX ypaBHeHW. CUCTEMbI OHOPOLHbBIX YpaBHEHWA. TeopeMbl 0 peleHnn. BpoHckumaH
peweHuns. DyHaameHTanbHas matpuua. Obuee pelweHue u pelweHne 3anaqu Kown B MatpuyHoii coopme. Cructema
HeOLHOPOAHbIX ypaBHeHun. Obliee pelweHune 1 pelleHne 3aaayv Kown B matpuyHoi goopme. HaxoxaeHve
VHTErpupyeMblix KOMBUHaLUMI ANnst CUCTEMbI U NEPBbIE MHTErpanbl. PelleHne CUCTeMbl ypaBHEHUIA, 3aJaHHbIX B
CUMMETPUYHOM doopme. VIHTerpuposaHue cuctembl andpdepeHumnanbHbix ypasHEHWUA NyTEM CBEAEHNS K OOHOMY
ypaBHeHUto 6onee BLICOKOro nopsaka. CUCTEMbl NMHERHBIX YPaBHEHWI C MOCTOSHHBIMU KO3(hdULIMEHTAMN.
Xapaktepuctuyeckoe ypaBHeHne ong 04HOPOAHOW CUCTEMbI U XapakTepucTnyieckue yncna. PelweHne ooHopoaHown
cuctembl. PeweHne HeogHopoaHOM cuctembl, MeTon BapraLmm Npov3BObHbIX MOCTOSAHHBIX. [TOHATUE O KpaeBbIX
3apadax. 3agada lWrtypma-Iinysmnng. dyHkumus MpuHa. MeTon noctpoeHus goyHkumm I'puHa. duramnyeckas
WHTepnpeTauuns yHKLmmn MpuHa.

Tema 4. dnemeHTbl TEOPUN YCTONYNBOCTU.
OneMeHTbl TeopUN YCTOMYMBOCTH.

OCHOBHbIE onpeneneHnst U NoOHATUS TEOPUN YCTOMYMBOCTU. TPUBMATIbHOE PELIEHNE W ero YCTONYMBOCTb Mo J1snyHoBy.
MpocTeniumne TMnbl TOYEK NOKOS ANS OOHOPOAHON CUCTEMbI OBYX YPABHEHMWIA C ABYMS HEN3BECTHbLIMM M MX YCTOMYMBOCTD.
06 nccnenoBaHMM Ha YCTOMYMBOCTb MO NepBoMy NpubnuxeHnto. Meton goyHkumm J1sinyHoBa. OCHOBHbIE TEOPEMb
JlanyHoBa.

Tewma 5. YPaBHeHVIﬂ C YaCTHbIMM NPpON3BOAHbIMU NMepBOro nopsnka.

YpaBHeHI/IFI B YAaCTHbIX MPOMN3BOOHbIX MEepBOro nopsaka. Teopema Kowwn - KoBanesckom cywecTBoBaHMA n
€ONHCTBEHHOCTU pelleHnA ypaBHEHUA B HaCTHbIX MPOU3BOAHbIX. JInHenHble N KBa3UNNHENHbIE ypaBHEHNA B HaCTHbIX
Npon3BOOHbIX NepBOro nopsnka.

Obuee peweHne NNHENHOro ypaBHeHUsA B HaCTHbIX NPOM3BOAHbIX NEepPBOro nopsaka. Obuee peuweHne KBa3UINHEAHOIO
ypaBHeHUA B HaCTHbIX NPOM3BOAHbIX NEepPBOro nopsaka. 3anava Kolwun kBasnnnmHemnHoro ypaBHeHusA B HaCTHbIX
Npon3BO4HbIX NepBOro nopsaka.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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Mporpamma ancumnnuusbl "duddeperHumnansHole ypasHeHuns"; 16.03.01 "TexHuyeckas dunsnka".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

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

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

MeToauyeckne nocobus kadgpeapbl TOuUI™ -
https://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/luchebnaya-rabota/uchebnye-posobiya

YyebHo-0bpasoBatenbHas usmko-mMateMaTmyeckas bubnuoteka - http://eqworld.ipmnet.ru/ru/library.htm
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YyebHble 1 MeToauyeckmne nocobus, BoinyleHHble Ha kadpenpe - http:/toig-kazan.narod.ru/education.htm

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekunn Heobxoanmbim TpeGOBaHI/IeM 015 OCBOEHUS ONCLNMNNHBI ABNSETCS MOCEIEHNA NEKLUWIA.

B xoOe neKUMoHHbIX 3aHSATUIA BECTYU KOHCNeKTnpoBsaHne yqe6Horo martepuana. O6paLI.laTb BHMMaHmne
Ha KaTteropumu, oopMynnpoOBKN. B cny4yae BO3HMKHOBEHNSA BOMPOCOB o6pau4aTbc9| 3a KOHCyNnbTaunsamm
K npenogaBsartento. B xone n3yvyeHnsa ancumnnmHbl Masio orpaHn4mBaTbCs nekunsamMm, pekoMeHnoyeTcs
M3y4nNTb OCHOBHYIO NnTepartypy, 03HaAKOMUTbCA C LOMONMHNTENbHOW nMTepaTypon.

npakTuyeckme | FnaBHoe HasHaYeHVe NPaKTUYEeCKNX 3aHATUI - Gonee TecHoe o6LeHKe NpenoaasaTens co

3aHsATUSA CTyIeHTaMu Ha TeMbl onpegenéHHbie npenoaasartenem sapaHee. Mpu noarotoeke Tpebyercs
NoMbITaTbCS BbINOAHWTL BCE OOMalHWe 3a4aHus 1 NonbiTatbes Hanbonee YETKO cPopMynnpoBaTthb
HEMOHSITHble U NPo6NeMHble aTanbl BO3HMKLWIME NPY 3TOM. HenocpeNCTBEHHO Ha 3aHATUN HYXHO
06cyanTb BO3HUKLILME BONPOCHI C NpenofasaTtenem.

CaMOCTOSA- Mocne kaxoon nekumm CTyAeHTy cnenyeTt BHUMATENIbHO NPO4YnNTaTh U pa306paTb KOHCNekT. [NMoHATb
TenbHas BCE MareMartunyeckume BbikNnagku 1 nexatme B UX OCHOBE (PpU3nyeckue NoNoXeHs 1 4onyleHus,
pa60Ta BOCNpOon3BeCT BCE BblKNnaaokn CaMOCTOATENIbHO, HE MNAO0S B KOHCMEKT. BbinonHnTtb unun gopenatb

BblKNnaanku, KOTopble NeKTop npeanncan coenatb CaMOCTOATENIbHO (eCJ'II/I TakoBble I/IMe}OTCFI).

Ecnu NeKTop npennncan pa306paTb 4acTb Matepuana 6onee I'IO,D.pO6HO CaMOCTOATENbHO NO

OOCTYNHbIM MNCbMEHHbIM UNN ANEKTPOHHBbIM NCTOYHUKAM, TO Heob6x04UMO CBOEBPEMEHHO 3TO

coenatb. I'Ip|/| BO3HUKHOBEHUWN KaKNX-Nnbo pr,D,HOCTeIZ C NOHMMaHMEM MaTepurana pekoMeHayeTcs

nonpocuTb NOMOLWWKM Yy CBOUX OOHOIpynnHUKOB NN COKYPCHUKOB. Takxe MOXHO O6paTI/ITbC9| 3a

NMOMOLbKO K JIEKTOPY.

CamocTosiTenoHoe n3yvyeHne 4yactm martepuna. Ecnun vactb yqe6Horo matepunana oteeneHa Ha

CaMOCTOATENIbHOE N3y4eHune, T0 Heobx0anMo NPUCTYNNTb K 3TOMY HE3aMeoNnnTebHO Noce yKka3aHus

npenogaesaresia n OCBOUTb Matepuran B oTBeneHHble UM CPOKW. MaTepman cnenyet ndydntb no

OOCTYNHbIM MNCbMEHHBIM U 3NEKTPOHHbIM MCTOYHNKaM, O KOTOPbIX coobwunt npenonasaresb.

aK3aMeH Y Kax[oro CTyoeHTa Ha pykax [onxeH ObiTb NOMHbIA CIMCOK BOMPOCOB A5 ak3ameHa. Vx MoxHo
TILATEeNbHO N3Y4nTb U Pa3buTb HA HECKOMbBKO rPynM Mo YPOBHIO BaWUX 3HaHWiA. Heobxoaoumo nvetb
KOHCMEKTbI BCEX NEKUMIA 1 MPAKTUYECKMX 3aHATWIA. Ha ak3ameHe 6ynyT npennoxeHbl 3a4aqu
aHanornyHole pa3bupaembiM HA NPAKTUYECKKX 3AHATUSIX.

He ctonT naberatb nocelweHns KOHCyfbTaUMn - HA HE MOXHO YTOYHUTL Y NpenoaasaTens BCe, YTO
OCTaNnoCb HEMOHATHbIM.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe AUCLMNNNHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynko)

MatepunanbHo-TexHu4eckoe obecnedeHme obpasoBaTtenibHOrO Npouecca no AnucumnanHe (Moaynto) BknoyHaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3npPOBaHHON Mebenbio
(cTonbl N CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpeﬂ,CTBa apgantauumm npenopgasaHus guCcUNNNIUHBbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpw HeobxoomMmMocTy B 06pas3oBaTesibHOM NMPOLECCE NPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITAE NHpopMaLMKN 0ByyatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 16.03.01
"TexHnyeckas couamka" 1 npoduno NoAroToBky "TexHnyeckas oumanka".
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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 obpasosatenbHoi nporpamme: 2020

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 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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