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Mporpamma gucumnnuHel "Teopusa amHamumyeckoro xaoca"; 01.03.01 "MaremaTunka".

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 gucumnnuHel "Teopusa amHamumyeckoro xaoca"; 01.03.01 "MaremaTunka".

Mporpammy omucuunnvHebl paspabotan(a)(n) LOUEHT, K.H. (aoueHT) MBaHbwmH M.H. (Kagenpa reomeTtpuu, otaeneHne
maTtemaTuku), Pyotr.lvanshin@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CnocobeH akT1BHO y4acTBOBATb B UCCNEA0BaHUM HOBbIX MaTeMaTnYecKknx moaenei
B €CTECTBEHHbIX Haykax

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

CTyLEHT OOMXeEH 3HaTb OCHOBHbIE MOHATUSI MAaTEMAaTNYECKO TEOPUM Xaoca. YMETb BbIMUCISATb (PpaKTalbHbIe
pPasMepPHOCTM NPEAENbHBIX MHOXECTB. Takxe 00yHalolwmnincs AONXeH UMETb NPELCTABNEHME O NTMHeapu3aLmm
MPOLECCOB B OKPECTHOCTW HEMOLBUXHOM TOUKW, HAXOANUTb AMPIEPEHLIMANBHBIE YPABHEHNS TPAEKTOPUIA OBUXEHNS,
3HaTb OCHOBHbIE METOAbI PELWEHUS AAHHbIX YPABHEHWI, OTNIMYATb CTabubHbIE CUCTEMBI OT HECTABUIBHbIX,
uccnenosatb To4KM Budpypkaumu.

JonxeH OeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

CTyneHT OoMXeH 3HaTb OCHOBHbIE MOHATUS MaTeMaTyeckol Teopun xaoca. YMeTb BbIYUCNSATb gopaKkTarnbHble
pa3MepHOCTM NpeaenbHbIX MHOXEeCTB. Takxe 06yyalowmincs AoNXeH UMeTb NpeAcTaBneHne o NHeapusaumnm
NPOLIECCOB B OKPECTHOCTW HEMOLBUXHOM TOYKW, HAXOANUTb OMdpdoepeHLmManbHble ypaBHEHNS TPAeKTOPUiA OBUXEHNS,
3HaTb OCHOBHblE METOAbl PEWEHUS AaHHbIX YPaBHEHWI, OTNIMYaTb CTabuibHbIe CUCTEMbl OT HECTAOUNBHbIX,
nccnenoeatb To4YKM BGudpypkaumu.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas oncuunnuHa (Mogynb) BkatodeHa B pasgen "61.B.1B.10.02 OucumnnumHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasoBatensHoit nporpamMmbl 01.03.01 "MaTematuka (O6wwuii npodpnsb)" M 0OTHOCUTCS K
AMCLMMIMHaM Mo Bblbopy.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOoCTb ANCLMMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 40 yaca(os), B TOM 4yucne nekuum - 20 yaca(oB), npakTnyeckme 3aHsaTus - 20 4aca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW PaboThl - 0 Yaca(os).

CamocTositenbHas paboTa - 32 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 8 CEMECTpE.

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

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

Buaobl u yachbl
KOHTaKTHOW paboTbl,

Paspnenbl AUCUUNNHDLI / MX TPYAOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
y Tema 1. XaoTnyeckoe OBUXEHNE. 8 4 4 0 6
‘|Mpumepsbl. Pa3oBoe NPOCTPAHCTBO.
5 Tema 2. dpakTanbHble 06bEKTHI. 8 4 4 0 6

‘|PasmepHocTb. Tunbl dopakTanos.

Tema 3. PerynsipHoe osuxeHue.
3.[YcTonumsocTb M HeyCTOMYMBOCTD. 8 4 4 0 6
AHanns ycton4neocTu.
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Mporpamma gucumnnuHel "Teopusa amHamumyeckoro xaoca"; 01.03.01 "MaremaTunka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 4. YpaBHeHUs! OBUXEHMS.
4.[Ctpobockonunyeckme oTobpaxeHus. 8 4 4 0 6
["apMOHNYECKUI MASTHUK.

Tema 5. [lnccnnatnBHbIE CUCTEMBI.
5.|0To6paxeHune nekaps. 8 4 4 0 8
Tononornyeckas SHTponusl.

NToro 20 20 0 32

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. XaoTndyeckoe asunxeHue. Npumepnbl. Pa3oBoe NPOCTPaAHCTBO.

XaoTtunyeckoe apuxeHue. MNMpumepsbl (HeperynspHole konebaHns MasiTHUKA, TENO Ha NPYXWHE, MY OTCKaKMBaOWMiA OT
LBYX OMCKOB, 3epKanbHble POXAECTBEHCKNE OPHAMEHTbI, Xa0TUYeCKkUiA aTTpakTop). Pa3oBoe NPOCTPaHCTBO.
OnpepneneHne xaoca. BeposTHOCTHBIM noaxod. Xaoc Kak MOCT MeXy PerynsipHbIM U HENPEACKa3yeMbIM ABUXEHNEM
CUCTEMbI.

Tema 2. dpakTanbHblie 06beKkTbl. PaamepHocTb. Tunbl dopakTanos.

®pakTanbHble 06bekTbl. Onpenenerune. Tena ¢ 6onblwoi NoBepxHOCTbIO. PasdmepHocTb Xaycoopda-beavikosuya. Tunbl
ppakTtanos. Camononobue. Ctporo camononobHble dopakTansl. PpakTansl --- KOMNO3ULMK AByx Bonee NPoCTbIX
opakTanos. ToHKue 1 ToncTble cppakTansl. PpakTanbHble pacnpeneneHus. Ppakransl u xaoc. Cea3b € Teopuen
rpadooB N MTEPUYECKOW reoMeTpren.

Tewma 3. PerynsipHoe aBuxeHue. YCTOMYNBOCTb U HEYCTONUYMBOCTb. AHaN1M3 yCTONYUBOCTM.

PerynsipHoe ouxeHwue. YCTONUYMBOCTb 1 HEYCTONYMBOCTb. [IBUXEHME B OKPECTHOCTU CELNOBOM ToukM. Cnyyam Hanuyms
W OTCYTCTBUS TPEHUS. [IBUXEHNE B OKPECTHOCTM YCTONYMBOrO COCTOSHNS. SNAunTMYeckas touka. AHanms
ycTonumeocTu. Bo3HUKHOBEHUE HeycToMuYMBOCTU. BructabunbHble cuctembl. Brudpypkaums. ObobweHHoe dhazosoe
MPOCTPaHCTBO.

Tema 4. YpaBHeHUs asuxeHusi. CTpobockonuueckue otobpaxeHust. FapMoOHUYeCKMit MasiTHUK.

YpaBHeHns KOHTponmpyemoro apuxeHusi. dasosoe npoctpaHcTBo. CTpobockonnyeckne oTobpaxeHusl.
["apMOHMYECKUiA MATHUK. TapMOHMYECKOE ABUXEHNE B OKPECTHOCTUN YCTONYMBOrO COCTOSHNS. ["apMOHNYeckoe
IOBUXEHNE B OKPECTHOCTU HEYCTONYMBOrO COCTOSAHUSA. HEMOABUXHbIE TOYKM N UX YCTOMHYMBOCTL B CNydYae ABYMEPHbIX
oTobpaxKeHuiA.

Tema 5. OuccunatuBHbie cuctembl. OTo6paxeHune nekaps. Tononoruyeckas aHTPONUS.

LwnccrnaTtneHble cucTembl. OTobpaxeHue nekaps. MpencraeneHne otobpaxeHns. XaoTMYHOCTb OTOBpaxXeHus.
XaoTumyeckuit atTpakTop. HeycToiymeble MHOroobpasus. [Ba-uukibl. YCTOWYMBbIE MHOrO0Bpa3us, roMo- 1
reTepoKnMHNUYeckme Touku. AcummeTpryeckoe otobpaxeHue nekaps. Tononorudeckas aHTponus. MNapabonuyeckuii
aTTpakTop. Mepa HenpenckasyemMocTu, aKCnoHeHTa J1sanyHosa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota 0by4arolyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENBHOE OCBOEHNE OTAEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.
OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBAEHMS 06pa30BaTENbHON AeSTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTelbHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"
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NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM pedynbTatam 0by4eHus Mo AMCLUNMHE (MOLynio);

- KPUTEPUM OLLEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0o OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eiCTBUSM 00yHatoWwmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUSA OUCLUNUHBI (MOAynst)

OcBoeHVe oucuMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BAPUAHTOB (M1b0 B 060MX N3 HKX):

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

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKUM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
0T NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMK NeYaTHbIX U3naHWA GbNNOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOBXOANUMON OJ1S1 OCBOEHWS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MpunoxeHun 2 kK paboyeli nporpamMme AucUMnanHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOoHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIINHBI (MOOYIS)

KpaHu C N3meH4nBas npupoaa Matematnyeckoro gokasartenbcrsa JlokasaTb Henb3s nosepuThb -
https://e.lanbook.com/reader/book/84070/#1

CekoBaHoB BC OnemeHTbl TEOpUM OUCKPETHBIX LMHAMUYECKMX CUCTEM : YuebHoe nocobue -
https://e.lanbook.com/reader/book/103912/#1

Crioapt I Matematuyeckne aukosrHku npodpeccopa CTioapTa - hitps://e.lanbook.com/reader/book/103032/#1

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtogunyeckue peKomeHaauum

nekumnu INekunmn npoeogatcs no Chaotic Dynamics

An Introduction Based on Classical Mechanics, Tamas Tel and

Marton Gruiz. CTyneHTy pekoMeHOyeTCsl 03HaKOMUTLCS C KHUTOW,

pasobpatb NpUMeEpPbI U yrpaxHeHUs N3 Hee. YCnelHoe 0CBOEHWE MaTeprana
06ecneymnT BO3MOXHOCTb pelaTtb aHanormyHble 3a8ayv v NPUMEHSTb NONyYeHHblE
3HaHWs B Apyrux obnactsx.

npakTtuyeckune | MNpakTnyeckne 3aHATUS NPOBOOSATCS NO ynpaxHeHusm na Chaotic Dynamics
3aHATUSA An Introduction Based on Classical Mechanics, Tamas Tel and

Marton Gruiz. CTyneHTy pekomeHoyeTcs

03HaKOMMTbCS pa3obpaTb NpMMEPbl 1 YNPaXHEHUs U3 Hee. YCrnewHoe 0CBOEHNE

matepuana obecneymT BO3MOXHOCTb pellatb aHanorMyHble 3aaayv U NpUMEHsITb

rnofy4YeHHble 3HaHUS B Opyrux obnacrax.
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Bug pabot MeTtonunyeckue peKkoMeHpaLuu
camocTtos- | MisyyeHne gononHUTenbHOW nuTepatypbl NPUBETCTBYETCS M NOOWPSETCS
TenbHas nononHuTenbHbiMM Gannamu. Mockonbky nekummn npoeoastcs no Chaotic Dynamics
pabota An Introduction Based on Classical Mechanics, Tamas Tel and
Marton Gruiz. CTyneHty
PEKOMEHYETCS 03HAKOMUTLCS C KHUMOM, pa3obpaTb NpUMepb! 1 yNPaXKHEHUS N3 Hee,
a Takxe n3y4nTb nuTepaTypy 13 OaHHOW MOHOrpaduu.
3avet Ha ak3ameHe cTyneHT 0653aH pelaTtb cTaHbapTHblE 3a8ayn 13 faHHol obnacTu.

Kpome Toro, HeobxoAMMO 3HaTb OOPMYNMPOBKM OCHOBHbIX YTBEPXAEHN TEOPUU.
Takxe CTYOEHT O0NXKeH yMeTb CTPOUTb CTaHOAPTHbIE anrOPUTMbl U MPUMEHATb UX ONnA
peweHnsa BblHNCNNTENDbHbIX 3auaq.B 4YaCTHOCTN, HeO6XOJJ,I/IMO

YMeTb CTPOUTb CTaHOAPTHbIE MPOCTbIE U COCTaBHbIE dopakTasbl Mo ANUCKPETHOMY Habopy
oToBpaKeHi 1

NMPUMEHSITb UX ONS BbIHUCNEHNS pasMepHOCTEN.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNIo), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C NpenonasateneM, yKOMNIeKkToBaHHble cneumanianpoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTUE NHpopMaLMKN 0By4aoWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -

ayaonanbHO;

- NpUMeHeHne NPorpamMmmHbIX CpencTs, obecneynBarolLnX BO3MOXHOCTb OCBOEHMS HABLIKOB U yMeHI/II7I, hopmMmpyeMbix
OUCUMMNIINHON, 3a CYET aNbTePHATUBHbIX CI'IOCO6OB, B TOM 4ucne BnpTyalibHbIX na6opaTop|/||7| N CUMYNAUNOHHDIX

TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTO4YHOro

KOHTPONA;

- yBenndeHne npoaonxXmnTenbHOCTh coayn o6yqarou.w|Mcs| MnHBANMOOM N NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA

3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOM doopme, - He 6onee 4em Ha 90 MUHYT;

CtpaHnua 6 13 9.
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.01
"Marematuka" u npogounto nogrotosky "O6wmin npocnnb".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.10.02 Teopus anHamMn4eckoro xaoca

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPodnIb

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1. Urynecman K.B. ®paktanbHas reometpus [TeKCT: anekTPOHHbIA pecypc] / Urynecmarn KoHctaHTnH Bopucosu ;
KasaH. roc. yH-T .- OnekTpoHHble gaHHble (1 chaiin: 3,53 M6) .- (KasaHb : KazaHckuli rocynapCTBEHHbIA YHUBEPCUTET,
2010) .- 3arn. ¢ skpaHa .- Pexwum goctyna: oTKpbITbIN .-
URL:http://libweb.kpfu.ru/ebooks/05-IMM/05_34_2010_kI-00005.20.pdf

2. CekoBaHoB, B.C. 9neMeHTbl Teopun ONCKPETHBIX AMHAMUYECKUX cucTeM: yiebHoe nocobue / B.C. CekoBaHoB. - 2-e
n3ga., ucnp. - Caxkt-Metepbypr: NlaHb, 2018. - 180 c. - ISBN 978-5-8114-2429-0.- TeKCT: 3NeKTPOHHbIN//
OnekTpoHHO-bubnnoTeyHas cuctema 'Nanb': [cainT]. - URL: https://e.lanbook.com/book/103912

JononHuTtenbHas nuteparypa:

1. Ctioapt . Matematnyeckune onkosnHkn npodgpeccopa CtioapTta [AnekTpoHHbI pecypc] / W. CTioapT ; nep. ¢ aHrn. H.
A. lnxoBoli. - OnekTpoH. AaH. - Mockea : ispnaTtenbcTeo 'Nabopatopus 3HaHuiA', 2017. - 323 ¢. - Pexum poctyna:
https://e.lanbook.com/book/103032

2. MHoronwukuin xaoc: moHorpadpms / E.®. Muwenko, B.A. CagosHuuuin, A.KO. Konecos, H.X. Po3os. - Mocksa:
OUNBMATIINT, 2012. - 429 c. - ISBN 978-5-9221-1423-3.- TeKCT: 3NEeKTPOHHbI// SnekTpoHHO-61bnnoTeyHas cuctema
'NaHb': [caiT]. - URL: https://e.lanbook.com/book/48302
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[]1B.10.02 Teopus anHamMn4eckoro xaoca

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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.




