Mporpamma ancumnnuHbl "MatemaTnyeckas comaunka"; 16.03.01 "TexHnyeckas comamnka".
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Mporpamma ancumnnuHbl "MatemaTnyeckas comaunka"; 16.03.01 "TexHnyeckas comamnka".

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 ancumnnuHbl "MatemaTnyeckas comaunka"; 16.03.01 "TexHnyeckas comamnka".

Mporpammy nomMcuunnnHel paspaboTan(a)(n) LOUEHT, K.H. (poueHT) Oavwes P.A. (Kachenpa Teopvu 0THOCUTENBHOCTHU U
rpasutaunm, OToeneHune cousnkn), Rinat.Daishev@kpfu.ru ; ctapwmin npenogasarens, K.H. KawapruH MN.E. (Kadenpa
TEOpUN OTHOCUTENbHOCTK K rpasnTaummn, OToeneHne gpusnkm), Pavel.Kashargin@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OriK-4 CnocobHOCTbIO pelaTtb CTaHaapTHbIe 3a4a4M NPOgECCMOHANIbHON 0eATeNbHOCTY Ha

OCHOBE MHGOPMALIMOHHON 1 BrbBnrorpagonieckoin KynbTypbl C MPUMEHEHUEM
MHPOPMALMOHHO-KOMMYHVKALMOHHBIX TEXHONOTWIA 1 C YHETOM OCHOBHbIX
TpeboBaHmMii MHPOPMaLMOHHOM 6e3onacHoCTH

Or1K-8 CMOCOBHOCTbIO CaMOCTOATENBHO OCBauBaTb COBPEMEHHYHO (PU3NYECKYIO,
AHANMTUYECKYIO N TEXHONOMMYECKYIO annapartypy pasnmMyHoro Ha3HadeHns n
paboTaTb Ha Hel

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

3HaTb OCHOBHbIE CBOCTBA M yMETb paboTaTth C TakuMK crieumanbHbIMU GOYHKLMSIMU Kak doyHKuun Beccens,
nonuHoMmbl JlexaHapa, NprcoenuHEHHbIE NMONUHOMBI JlexaHnpa, cpepuyeckue OyHKLNMW; 3HaTb OCHOBHbIE TUMbI
AndhepeHLManbHbIX YPaBHEHWI B YACTHBIX MPOU3BOAHBIX BTOPOrO NOPsSiaKa U yMeTb NPUBOAMTL 3TV YPABHEHNS K
KaHOHMYECKOMY BUY; 3HATb HEKOTOPbIE NEMEHTbI TEOPUM 060BWEHHBIX (OYHKLIWIA.

JonxeH ymeTb:
yMeTb CTaBWTb KpaeBble 3a4a4v 1 BNaaeTb METOLAMMN PeLeHns 3TUX 3aaay;
HonxeH Bnagetb:

HaBblkamy paboTbl CO cneumnanbHbIMU OYHKLMSMU (doyHKUMKM Beccens, nonvHombl JlexxaHapa, npucoeanHeHHble
nonvHomsl Jlexxangpa, cdpepmyeckue goyHKLMM)

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

MPUMEHATL creunanbHble GoyHKLUK, Takue Kak doyHKumMn beccensi, nonnHoMmel Jlexxanapa, npucoeauHeHHble
nonuHombl JlexaHnapa, cpepuyeckne yHKLAN NPY PEeLEHNN MaTEMATUHECKUX 1 CDU3UNHECKMX 3a0au.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gucuunnuHa (mogynb) BkntodeHa B pasgen "61.B.0O.16 AucuunnunHel (Mogynun)" OCHOBHOWM NPOECCNOHANbHOM
obpaszoBatenbHoi nporpammbl 16.03.01 "TexHn4eckas domanka (He NpeaycCMoTPeHo)" 1 0THOCKTCS K 06513aTeNbHbIM
AVCunnInHam.

OcsauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 64 yaca(oB), B TOM 4Ynucne nekuun - 36 4yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 17 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 27 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNIUHBIL: 3K3aMeH B 5 cemecTpe.

4. CopepxaHue aMcUUNAUHLI (MOOYNS), CTPYKTYpPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKka3zaHueMm oTBeAeHHOro Ha
HUX KO/IMYECTBa aKaeMU4yecKnx 4acoB U BUOOB yYeOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

3AE
CtpaHuua 3 n3 9. Bl YHH



Mporpamma ancumnnuHbl "MatemaTnyeckas comaunka"; 16.03.01 "TexHnyeckas comamnka".

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. A. CneumanbHble OyHKUNN. 5 12 9 0 5
22 GRERIR I oy | 5 | 2 | 10 : ;
ema 3. C. ONneMenThbi Teopum
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DYHKU EpyHa. OCHOBHbIe ypaBHeHus ons YinuHopuyeckgx dpyHkungY pasHeHne begcens. HeweHre ¢po ans
Heugnqro nHaekca. Pelwenune ypasHeHust bedcens angfuenoro yHaekca. PekyppeHTHOe COOoTHOWIeHWe ans coyHKLMY
Beccens. dyHkuum Beccens ¢ nonyuensiM uHoekcom. dyHkumm Heimana n XaHkens. OpToroHanbHOCTb GOYHKLMIA
Beccens. Psan Beccens - ®ypbe. YpasHeHue Jlexanapa. [Npomssoaswas oyHKUUs 1 nonuHoMbl JlexaHapa.
PekyppeHTHble cooTHOWeEHNS ans nonvHoMoB Jlexanapa. lNonnHombl JlexaHapa kak peweHust ypasHeHns JlexaHapa.
OpTtoroHanbHocTb nonuHomos Jlexangpa. Pag JlexaHngpa - ®ypbe. [NprucoeanHeHHbie doyHKLMK Jlexanopa n nx
BbipaXeHue Yyepes NponsBogHble OT NoNMHOMOB JlexaHnapa. PeweHve 1-0 BHyTPEHHER 1 BHEWHeEN 3a8ady ong wapa B
cnyyae ypasHeHus Jlannaca. Cdoepuyeckne pyHKuun.

Tema 2. B. YpaBHeHUs1 MaTeMaTU4ecKomn pmsmnkm.

YpaBHeHNs MaTeMaTnyeckoli omanku. BapnaumoHHbii npyuHLmMn B dousrke. BbiBoL BApuauOHHbIM METOLOM YPaBHEHMA
CBOOOHBIX U BbIHYXIEHHbIX Mabix NornepeyHbix konebaHuii cTpyHbl 1 MeMbpaHbl. BbiBoa ypaBHeHU cBOOOAHBIX 1
BbIHY>X JEHHbIX MasiblX NPOAONbHBLIX KONebaHWn TOHKOro cTepxHs. Knaccudgoukaums ypaBHeHuin 2-ro nopsiaka ¢
YaCTHLIMM MPOU3BOAHBLIMU 1 MPUBELEHNE UX K KAHOHUYecKoMy Buay. dDopMynmpoBKka Kpaesblx 3a4aq 1 3agaqn Koww.
CyuecTBoBaHMe 1 4UHCTBEHHOCTb pelleHus 1-0i KpaeBoii 3a8aqn Ans ypaBHeHwin runepbonmyeckoro tuna. PeweHune
3anayn Koww ans 6eckoHeqHo cTpyHbl. dranyeckas uHTepnpeTaums peweHns. Pewenve 3agaqv ans cBo60aHbIX
konebaHuii 0qHOPOAHOW CTPYHbI C 3aKPENNeHHbIMU KoHUaMmn. CTosiume BOMHbI. PelueHre 3a8ayv ans BblHy>X AEHHbIX
konebaHuii oqHOPOAHOW CTPYHbI. PelweHne 3aaayn Kowwn ans BONTHOBOroO ypaBHEHWS B MPOCTpaHCcTBe. PelweHune 3anaqm
0 cBOGOAHbIX KonebaHusx Kpyrnov MembpaHbl C 3aKpenneHHbIMM rpaH1LaMu.

AR ARGt A A, BAACT-R-O—D\ A - HAa— e MNMd=o-r—-5 B N PoRD~ "CUTRTVINT] TR N o VP PTRT PN~ PO
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BbiBOL ypaBHEHUI TEMNONPOBOLHOCTY ANs Tena, cTepXxHs. dnddysns rasa B Tpybe. MNoctaHoBKa KpaeBbix 3a4ady 1
3anayv Koww ans ypaBHeHW TennonpoBoaHocTu. MpuHUMN Makcmyma n MuHUMyMa. EQuHCTBEHHOCTD peleHus 1-oi
KpaeBoli 3anaqv. PelweHve 1-oii KpaeBol 3aayun Ans ypaBHeHWsl TenNonpPoBOAHOCTY 63 MCTOYHUKOB U C UCTOYHVKaMM.
MeTon nHTerpanbHbix NpeobpasoeaHuii Pypbe. 3anaqa Kown ons 6eckoHeqHoro ctepxHs. dyHkuns MprHa u ee
pusmyeckasn uHTepnpeTaums. denbta-goyHkums Oupaka.

YpaBHEHNS SNUNTUYECKOrO TWMNa 1 KpaeBble 3a8ayv ANs ypaBHEHWUI SNIMNTMYECKOro Tuna. Teopema e AUHCTBEHHOCTY
peweHns onsa 3apad dupuxne u HelimaHa. PeweHve 1-0i1 BHyTpeHHe kpaeBoi 3agaqu ans kpyra. dopmyna MyaccoHa.
O6beMHbIl NoTeHUMan v ero ceolicTea. [oTeHuman NpPocToro cnos, ABOVHOro cnosi. Meton noTeHuuana peweHns
KpaeBbixX 3a4ay Ans ypaBHEHWR aNIUnTUYecKoro Tmna.

YpaBHeHue Menbmronbua. Ceasb ypaBHeHVs [enbMronbla ¢ HEKOTOPbLIMU YpaBHEHUSMU rnepbonmyeckoro u
napabonunyeckoro TMnos. Copepnyeckn CMMMeTpUYeckme pelleHns ypaBHeHus ['enbMrosbLa B orpaHnuyeHHon obnacTu.
CobcTBeHHble 3HaYeHUst U CODCTBEHHbIE PYHKLMM FpaHnyHol 3ana4n obulero Bmaa. PasnoxeHns no co6CTBEHHbIM
oyHKUMAM. PazneneHve nepeMeHHbIX B ypaBHeHU [enbMronbla B UMANMHOPUYECKUX U CcopeprniecKnx KoopamHarax.
Cdhepuryecky cMMMeTpUYeckmne pelleHmnst ypasHeHus enbMronbLa B 6eckoHe4Hon obnact. PasnoxeHus B psiabl No
YaCTHbIM PeLeHnsM ypaBHeHNs enbMronbLa B 6eckoHe4YHon obnacTu.

Tema 3. C. dnemeHTbl TEOPUMN 0606LLEHHBIX PYHKLUIA.

OneMeHTbl Teopun 0606LWeEHHbIX PYHKUNIA. BeKTopHOE NPOCTPaHCTBO U MPOCTPAHCTBO pacnpeneneHuii.
Henbta-pacnpenenenune Oupaka. JuddepeHumpoBaHme pacnpeneneHuin. [lenctema ¢ pacnpeneneHmamn. YpaBHeHNs
B cBepTKax. [peobpasosaHus Jlannaca.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (Moaynio)
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Mporpamma ancumnnuHbl "MatemaTnyeckas comaunka"; 16.03.01 "TexHnyeckas comamnka".

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
A. B. BanakuH Knaccuyeckne optoroHanbHble NOANHOMBI - hitp://toig-kazan.narod.ru/education/V/minipoly.pdf
A. B. BanakuH Tpu nekuun no Teopumn doyHkunin Beccens - http://old.kpfu.ru/f6/bin_files/balakinbessel%2134.pdf

H. P. XycHyTanHOB YpaBHEHUS| MaTeMaTUYECKOW (PM3NKK - YPaBHEHNE KONebaHWi CTPYHbI -
http://old.kpfu.ru/f6/docs/met_pos/string.pdf

H. P. XyCHyTAMHOB YpaBHEHNS MateMaTnyeckor omsnku - YpasHeHne TENN0oNPOBOAHOCTY -
http://old.kpfu.ru/f6/docs/met_pos/heat.pdf

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCNE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUeHO4YHble
cpenctea TeKkylero KOHTponsa 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B cooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUUNAVHE (MOSYNIO);

- OMMCcaHve nopsaka NPUMEHEHUS U NPOLEAYPbl OLEHUBAHNS NS KaX40ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepxaHme oueHO4YHbIX CpencTs, BKKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMPYEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW OIS OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NMM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (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 obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHOMN y4eOHON NTepaTtypbl, HEOOXOANUMON /1 OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMmme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHaoB Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

A. Bb. BanakuH Knaccunyeckme opToroHanbHble NOANMHOMbI - hitp://toig-kazan.narod.ru/education/V/minipoly.pdf
A. B. BanakuH Tpu nekumm no Teopun doyHkumin Beccens - hitp://www.ksu.ru/f6/bin_files/balakinbessel!34.pdf

H. P. XycHyTonHOB YpaBHEHUS MaTEMATUYECKOW (PM3NKK - YpaBHEHNE KOnebaHWii CTPyHbI -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

H. P. XycHyTOuHOB YpaBHEHUS MaTteMaTnyeckon pomsmkm - YpaBHeHne TenIonpoBOSHOCTU -
http://www.ksu.ru/fé/docs/met_pos/heat.pdf

P. A. Davwes, b. C. HIkMTWH YpaBHeHnst MaTemMaTuyieckoin gonankin. C6opHUK 3aaay -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

Cant kadbenpbl TEOPUN OTHOCUTENLHOCTY 1 rpasBuTaunn K®Y - http://old.kpfu.ru/f6/k6/index.php?id=15&idm=>5
Cant kadenpbl Teopun 0THOCUTENLHOCTY U rpasuTaunm KAPY - http://toig-kazan.narod.ru/education.htm

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu HeobxonuMbiM Tpe6oBaHMEM AN OCBOEHWS OUCLMIANHBI SBASIETCS NOCEWEHNIA NEKLMIA.

B Xxone NeKUMOHHbIX 3aHSTWI BECTU KOHCMEKTUPOBaHWeE y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropuu, opMynmMpoBkun. B cnyyae BO3HNKHOBEHWSI BOMPOCOB 00pallatbCs 3@ KOHCYNbTALMSAMM
K npenogasatento. B xone n3y4yeHus MCUMNAnHBI Mano orpaHnYMBaTbhCs NEKUMSAMU, PEKOMEHOYETCS
N3Y4NTb OCHOBHYIO NUTEPATYPY, 03HAKOMUTLCS C LOMOMHUTENBHOW NUTEPATYPOIA.

npakTn4eckmne ["naBHOe Ha3Ha4vyeHne npakTnyeckKnx 3aHsTUIA - Bonee TecHoe obleHne npenonasarens co

3aHATNA CTyAeHTaMn Ha TEMbI Ol'lpe,ﬂ,eﬂéHHbIe npenonasaresieM 3apaHee. rlpl/l noaroToeke Tpe6yeTCﬂ
MonbITaTbCA BLINOMHUTL BCE AOMallHME 3a0aHns U nonbiTatbes Hanbonee YETKO ccpopmynmposaTtb
HEMNoHATHbIE U I'Ip06HeMHbIe 3Tanbl BO3HUKLWME Npu 3TOM. HeI'IOCpe,D,CTBeHHO Ha 3aHATUN HY>XHO
Oécy,D,VITb BO3HUMKLNE BOMNPOCHI C NpenogaBaTtenem.

camocTos- | [Mocne kax oo nekuun CTyoeHTy cneayet BHUMATENbHO Npountath U pasobpartb KOHCMEKT. [MoHSATb
TenbHas BCE MATEMATUYECKME BbIKNALKU U Nexallne B UX OCHOBE (PU3NYECKUE MOMOXEHUS 1 OONYLEHWS;
pabota BOCNPOW3BECTU BCE BbIKNALKN CAMOCTOATENBHO, HE MO B KOHCMNEKT. BeinonHMTL unn goaenatb
BbIKNaAKW, KOTOPble NEKTOP Npeanucan caenatb CaMOCTOSTENBHO (ECNM TAKOBbLIE NMEKOTCS).
Ecnwn nextop npennucan pasobpatb YacTb MaTepuana 6onee nogpobHO CaMoCTOATENBHO MO
LOCTYMHBIM NMUCbMEHHBIM UM 3NEKTPOHHBIM MCTOYHUKAM, TO HEOBXOLMMO CBOEBPEMEHHO 3TO
coenatb. [Mpy BO3HNKHOBEHWM KaKuX-nMBO TPyLHOCTEN C NOHUMAHWEM MaTeprana PeKoMeHayeTcs
MOMPOCUTb MOMOLLM Y CBOMX OLHOTPYMMHUKOB MU COKYPCHMKOB. Takxe MOXHO obpatutbes 3a
MOMOLLBIO K NEKTOPY.
CamocTosiTenbHOe U3yyeHne Yact matepuna. Ecnv yacTb yuebHoro matepmana oTseeHa Ha
CaMOCTOSATENBHOE U3YYEHUE, TO HEOBXOAMMO NMPUCTYNUTb K 3TOMY HE3aMELNMTENBHO NOCNE yKasaHus
npenofaeaTtens 1 OCBOUTb MaTepvan B OTBeAEHHbIE UM Cpoku. MaTepuman cnefyeT nayymTb no
LOCTYMHBIM NMUCbMEHHBIM 1 3NEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBWMT NpenofasaTenb.

9K3aMeH Y kaxporo CTyAeHTa Ha pyKax OOJIXXeH ObITb MOMHbIA CNMCOK BOMPOCOB N4 3K3aMeHa. MIX MOXHO
TwatenbHO N3Y4YNUTb U pa36I/ITb Ha HECKOJIbKO rpynn no ypoBHIO BaWnX 3HaHuin. HeobxoouMo umeTb
KOHCMEKTbI BCEX NEKUMNA W NPakTn4eCKkmnx 3aHATNin. Ha ak3aMeHe 6y,EI,yT npennoxeHbl 3ana4vn
aHanormn4yHble pa36|/|paeMb|M Ha NPaKTUYECKNX 3aHATUAX.

He ctout nsberatb nocelleHms KOHCYNnbTaUuun - Ha HEen MOXHO YTO4YHUTDb Yy NpenogaBarend Bce, 4to
OCTaJIOCb HEMOHATHbIM.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJIb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKtoyaeT B cebs
cnenyrolme KOMMOHEHTbI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

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

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHoM no HanpasneHunto 16.03.01
"TexHnyeckas gouamka" n npoouso NOAroToBKM "He NPeLyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].16 Maremarn4eckas ¢pusnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotoeku: 16.03.01 - TexHuyeckasa dmaunka

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2016
OcHoBHas nuTeparypa:

1. MeTogbl MaTeMaTMyeckomn ousrkn B npumepax 1 3agaqax: Y4ebHoe nocobue: B 2 Tomax Tom 1/ FoptoHoB A.D. -
M.:dUBMATJINT, 2015. - 872 c.: 60x90 1/16 (MepennéTt) ISBN 978-5-9221-1641-1 - Pexum goctyna:
http://znanium.com/catalog/product/768673

2. MeTonbl MaTeMaTnyeckor orsmnkn B npumepax 1 3agadax. B 2 1. T. Il: YuebHoe nocobue / MoproHoB A.D. -
M.:PUNBMATJIINT, 2015. - 772 c.: ISBN 978-5-9221-1650-3 - Pexxum pgocTyna:
http://znanium.com/catalog/product/854390

3. MeTonbl Matematnyeckol cpmaunkn. Knaccmdpmkaums ypaBHeHUiA 1 noctaHoska 3anad. Meton Hanambepa: Kypc
nekuwnin / Dasbigos A.l., 3nbianesa T.11. - M.:HUL MH®PA-M, 2017. - 100 c.: 60x90 1/16 ISBN 978-5-16-105499-4
(online) - Pexwum pgoctyna: http://znanium.com/catalog/product/884637

4. bapauwkos, B. A. MeToabl MateMaTnyeckol praunky [OnekTpoHHbIl pecypc] : y4eb. nocobure / B. A. Bapawkos. -
KpacHosipck: Cub. goenep. yH-T, 2012, - 152 ¢. - ISBN 978-5-7638-2497-1. - Pexum poctyna:
http://znanium.com/catalog/product/492290

JdononHutenbHasa nuteparypa:
1. Kapert B. B.

Kagpet B. B. MeToaobl MatemMatnyeckon onsnkm B pelweHnn 3agay Hedprera3osoro nponssogcrea: Kypc nekuuia. ?
Mocksa-NxeBck: IHCTUTYT KOMMbIOTEPHbBIX nccnenosa- Hui, 2004, 148 cTp.

http://znanium.com/catalog.php?bookinfo=345149

2. Bnagnmnpos B. C.

YpaBHeHNS MaTeMaTnyeckoin ouankm: YuebHuk ons sy3os / B.C. Bnagumupos, B.B. XapuHos. - 2-e u3g., ctep. - M.:
DOUBMATIINT, 2008. - 400 c.: 60x90 1/16. (nepenneTt) ISBN 978-5-9221-0310-7, 1500 ak3.
http://znanium.com/catalog.php?bookinfo=169279

3. CeelwHukos A. I

Teopwst oyHKUNIA KOMMIEKCHOM NepeMeHHoi: y4ebHuk / A.l". CeewHmkos, A.H. TUX0OHOB, - 6-e usa. - M.: PUMATIIAT,
2010. - 336 c.: ISBN 978-5-9221-0133-2 http://znanium.com/catalog.php?bookinfo=544573
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].16 Maremarn4eckas ¢pusnka

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: 2016

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHnua 9 13 9.




