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Mporpamma ancumnnuHbl "Teopus katactpod”; 01.03.01 "Martematuka".

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 ancumnnuHbl "Teopus katactpod”; 01.03.01 "Martematuka".

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:
CTyneHT OONMXeH 3HaTb OCHOBHbIE NMOHATUS MaTeMaTnYeCcKon Teopumn KatacTpod.

JonxeH ymeTtb:

YMeTb onpenensTb TMn KatacTpodbl 1 0COBEHHOCTH.

HonxeH Bnagetb:

Takxe obyyatolmincsa NONXeEH MMETb NPEACTaBNEHNE O NMHEapn3aunm

MPOLLECCOB B OKPECTHOCTW HEMOLBUXHOM TOUKM, HAXOANTb AMdPepeHLIManbHble YpaBHEHNS TPAEKTOPUIA OBUXEHNS,

3HaTb OCHOBHbIE MeTOoAbl pelweHns OaHHbIX ypaBHeHI/II7I, oTnnyaTtb cTabubHbIE CUCTEMbI OT HeCTaﬁVIﬂbeIX,
ncecnenosatb KpUtTndeckne 3Ha4yeHnsd napameTpoB.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

CTy,D,eHT OOJIXEH 3HAaTb OCHOBHbIE MOHATUA MaTeMaTUYeCKOomn Teopuun KatacTpo. YMeTb onpenensdtb Tun
Karactpodobl 1 ocobeHHocTU. Takxe o6yqaiou.w||7|cs1 OO/NXEeH MMEeTb npenctaeieHne o ninHeapuns3aunm

MPOLLECCOB B OKPECTHOCTW HEMOLBUXHOMN TOUKM, HAXOANTb OMdpepeHLIManbHble ypaBHEHNS TPAEKTOPUIA OBUXEHNS,

3HaTb OCHOBHbIE METObl pelweHNs OaHHbIX ypaBHeHVII7I, oTnnyaTtb cTabunbHbIE CUCTEMbI OT HeCTa6I/IﬂbeIX,
ncenenosartb KpUTUHECKMe 3Ha4eHns napamMeTpos.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAodeHa B pasgen "61.8B.1B.10.03 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.03.01 "MaTtematuka (Matematumka B LMGOPOBOIA 3KOHOMUKE)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 41 yaca(os), B TOM 4ucne nekuum - 20 yaca(oB), npakTnyeckme 3aHsTus - 20 Yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENBbHOW paboThl - 1 yaca(os).

CamocTosiTenbHas pabota - 31 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMVHLIL: 3a4eT B 8 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BugoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma ancumnnuHbl "Teopus katactpod”; 01.03.01 "Martematuka".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. JlokanbHbliA TUN
1 |noTeHumanos. B doopme HesiBHOW 8 4 4 0 5
"|pyHkuun. dopmbl Mopca. Popmel
Toma.
Tema 2. 3amMeHa NepeMeHHbIX.
Teopema 0 HEABHOW (PyHKLMW.
2. Jlemma Mopca. Ilemma o 8 4 4 0 6
paclenneHuw.
Tema 3. BoamyweHus. B dpopme
3.|HesaBHOM doyHKuuK. B popme Mopca. 8 4 4 0 6
B (hOpMe NeMMbI O pacLLenneHUN.
Tema 4. MpuHumn ynpowerus. Habop
4 6M$ypKaumm N MHOXECTBO 8 4 4 0 7
4.2 CopePkah ﬁ\ﬁ ﬁ‘ﬁi‘ﬁ'ﬂhﬁbl (MO.IJ,yJ'ISI)
JRpaysuyca Krarnenpo
Tema i , H hobme-HestBHO b HIcHI—DobMs-Mebes e
Tema 5. | eomeT CKJ'IB e
NokgAt BIbRYN MOTEH manos a3nuuHble TUfbI pend . opmbl Mépca. Popma
Toma: HOBePHTERbHEICOKPECTHOCTIA ocobotHrodKtKaTacTooth bt~ y At HebiBatottteKaT U||Juq."1bi. OﬁcpaTui bl.
MNpehewting Teopembl. Teopema Toma. Tonofiorus. 20 20 0 31
Yer I7I'-]I/IRhIP CoyHKLMAY Qbuwwme croirctea QchBeHHACT rwnﬁpawm—umﬁ
Tema 2. 3ameHa nepemeHHbIX. TeopeMa o HesiBHOW chyHKUUK. Jlemma Mopca. Jlemma o pacLuenneHuu.
3aMeHa nepemeHHbIX. Teopema o HessHON doyHKUMK. Jlemma Mopca. Jlemma o pacuenneHuun. NpunoxeHns: : | = 1

(ooHO HyneBoe cobcTBEeHHOE 3HaYeHne); | = 2 (aBa HyneBbix COBCTBEHHbIX 3Ha4YeHns); | = 2, k> 7; 1 = 3, k> 6; |> 4.
Ckaukm cocTosHui cuctembl. JdusepreHums. 'mctepesunc

LunBepreHums nMHenHoro otknuka. PocTtkm otobpaxeHuit

Tema 3. BoamyuieHusi. B oopme HesiBHOM chyHKumu. B cbopme Mopca. B popMe neMMbI 0 pacLuenneHnu.
BoamyweHus. B dbopme HesiBHOI coyHKumK. B chopme Mopca. B doopme neMmbl 0 paclienneHuu.

MpunoxeHns: Bo3myleHne ? X n; Bo3MyleHne x"2 y ? y; Bo3mylleHune, X3 ? y*4. da3osble Nnepexoibl Nepsoro poaa
vH3bypra-Jlanpay. TpukpuTudeckne Todkn. TpoiHas Todka. Tornonorust katactpodd. MeTpuyeckas reoMeTpus.
YacTtnyHble Npon3sogHble. AnbTepHaTUBHbIE BapnaLMOHHble NpeacTaBneHns. dnykryaumm.

Tema 4. MpuHumn ynpouwteHus. Habop 6udpypkaumin u MHoxectBo Makceenna. YpaBHeHuUs
Knayauyca-KnanenpoHa.

MpwHuMn ynpoweHus. Habop 6udpypkaumii u mHoxecTso Makcsenna. YpasHeHus Knayanyca-Knaneipora. 'TpuHumn
OTMbIYKW' ns noteHumana. 'TipuHUmMn oTMbIYKK' Ans cemencTea noteHumnanos. Mpumep 1: MpocTpaHcTBO NapameTpos
A2. MNpumep 2: MNpocTtpaHcTeo napametpos A3.5 MNpumep 3: NpocTpaHcTeo napameTpos A4. Mpumep 4: MNMpocTpaHCcTBO
napameTtops D+4. MNpumep 5: NpoctpaHcTso napametpos D-4.

Tema 5. FeomeTpus cknapku u c60pkm.

FeomeTpusa cknankm n cbopku. NeomeTpus cknanku (A2). Feometpus cbopku (A+3). F'eomeTpus nBoliHOM cknanku (A-3).
YpaBHeHVS ANHAMUYECKOI CUCTEMBI. YCEeYEHHbIE YPaBHEHNS AUHAMWNYECKOW CUCTEMbI. AHANN3 NTIMHENHON

ctabunbHocTW. YcToumBble MHOroobpasusi. Habop 6rudpypkaunmii. SBneHns katactpodpbl. IHTErprpoBaHue ypaBHeHWi
OBUXeEHWS. DHeprus Kak pyHkums JlsnyHosa.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 0becneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOayIHo)
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Mporpamma ancumnnuHbl "Teopus katactpod”; 01.03.01 "Martematuka".

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)

lMorireHc n bappoy, HbloToH n [Nyk. lMNepBble Wwarn MatemMaTMyeckoro aHanaa v Teopun Katactpod, OT 9BONbBEHT A0
kBasukpuctannos lMovireHc n Bappoy, HbtoToH 1 INyk. MepBble warn MaremMaTnyeckoro aHanmusa nu Teopun katactpod, ot
5BOMbBEHT A0 KBasukpuctannos ApHonbg B.U. - https://e.lanbook.com/reader/book/56390/
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Mporpamma ancumnnuHbl "Teopus katactpod”; 01.03.01 "Martematuka".

Introduction to the Catastrophe Theory - http://mat.uab.cat/~SYTM/pdf/sytm-Margalef.pdf
Mpumepbl Teopun kaTacTpod - http://beckuniver.ucoz.ru/Katastrofy/Katastr_lec2.pdf

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHoaumum

nekumnu Nekuwn nposogatcs no V. I. Arnold

Catastrophe Theory u CATASTROPHE THEORY FOR SCIENTISTS AND ENGINEERS R. Gilmore.
CTyneHTy pekoMeHayeTcsl 03HaKOMUTBLCS C

KHUramu, pasobpatb NPUMepPbl U YNPaXXHEHNS U3 HKX. YCNELWHOe OCBOEHNE MaTepuana

06ecrneymnT BO3MOXHOCTb PelaTtb aHanormyHble 3a8a4v v NPUMEHSTb NONyYeHHbIE

3HaHWs B opyrux obnacTsx.

npakTuyeckume | NpakTnyeckne 3aHATMS NPOBOASATCA Mo ynpaxHeHnsm ua V. |. Arnold
3aHAaTUA Catastrophe Theory n CATASTROPHE THEORY FOR SCIENTISTS AND ENGINEERS R. Gilmore.
CryneHty
peKkoMeHOyeTcsi 03HaKoOMUTbCS pa3obpaTtb NPUMEpPhb! 1 yNpaXHEeHUs U3 HUX.
YcnewHoe ocBoeHne MaTepuana obecnednt BO3MOXHOCTb pelaTb aHanornyHole
330241 1 NPUMEHSATb NONYYEHHblE 3HAHMS B Opyrux obnacTsix.

camocTosi- | N3yyeHre DONONHUTENbHOW NMTepaTypbl MPUBETCTBYETCS U NOOLPAETCS
TenbHas nononHuTenbHeiMy Hannamu. Mockonbky nekumu nposoasTtcs no V. |. Arnold
paboTa Catastrophe Theory. CTyneHty
PEKOMEHAYETCA 03HAKOMUTLCS C KHUMO, pa3obpatb NpUMepsb! U yNpakHEHUS 13 Hee,
a TakXe M3y4nTb NUTepartypy U3 LaHHo MoHorpadun. Kpome T0ro, MOXHO pEKOMEHL0BATL YTEHUE
Yung-Chen Lu
Singularity Theory and an Introduction to Catastrophe Theory.

3avert Ha ak3ameHe cTyfeHT 06513aH pelwaTtb cTaHAapTHble 3a4a4v U3 JaHHoh obnacTtu.
Kpome Toro, HeobxoAMMO 3HaTb POPMYNIMPOBKM OCHOBHBIX YTBEPXAEHU TEOPUM.
TakXe CTyOEeHT AOMXEH YMeTb CTPOUTb CTAHAAPTHLIE aNrOPUTMbI U MPUMEHSTb UX ANS
peLeHsl BblYMCIMTENbHBIX 3aday. B yacTHocTh, Heobxoaumo

yMeTb 1CCNeaoBaTth CTaHAAPTHBIE KAaTacTpogUYEckme TOYKM ANs 3aAaHHOr0
0TOBPaXEHUs 1 MPUMEHSTb CTaHOAPTHLIE METOLb! ANS BEIYMCIEHUS TUNA 0COBbIX TOYEK.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCcyLUeCcTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMoCcTosATENbHOM paboTbl 0ByYaoLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHok Mebenbto (CTosbl 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BOZMOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHrem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pasoBatenbHyto cpeay KDY.

YyebHble ayamMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp ANg pacneyatku pa3aaToyHbix Matepranos.
MynbTumeouinHas ayoutopums.
KomnbloTepHbIi knacc.

12. Cpe,u,cma apgantauumv npenopgasaHus aucUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeoGpasosaHmsl B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;
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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 ¢ TpeboBaHusMu ®IFOC BO n yuebHbiM nnaHoM no HanpasneHuto 01.03.01
"MatemaTtunka" n npoounio NoAroToskn "Matemartmka B LMGOPOBO 9KOHOMMKE".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. ApHonbg, B. W. lMoireHc n Bappoy, HbtoToH u [Nyk. MNepBble warn matrematm4eckoro aHanvaa n Teopum katactpod, ot
9BONbBEHT A0 KBa3WKpuUCTanmios : y4iebHoe nocobue / B. V. ApHonba,. - 2-e usa. - Mocksa : MLUHMO, 2013. - 100 c. -
ISBN 978-5-4439-2006-1. - TekCT : 3NeKTPOHHbI // JlaHb : aneKTpoHHO-6nbnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/56390 (nata obpaweHuns: 12.03.2020). - Pexwum goctyna: ons aBTopya. Nonb3oBaTeneim.

2. [N'ycelixaHo., M. K. EcTecTBeHHOHay4Hble KapTuHbl Mupa : ydiebHoe nocobue / M. K. MNyceiixaHos, O. P. Papxabos, .
M. lNyceixaHoBa. - 2-e n3g., nepepab. u non. - CaHkT-MeTepbypr : JlaHb, 2018. - 212 ¢. - ISBN 978-5-8114-3333-9. -
TekcT : aneKTPOoHHBIi // JlaHb : anekTpoHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/110906 (nata
obpateHus: 12.03.2020). - Pexxum goctyna: nns asTopus. rnonb3oBatenei.

3. CekoBaHoB, B. C. 9neMeHTbl TEOPMM AUCKPETHBIX OMHAMUYECKNX CUCTEM : yyebHoe nocobue / B. C. CekoBaHoB. - 2-e
nag., ncnp. - CaHkr-Metepbypr : laHb, 2018. - 180 c. - ISBN 978-5-8114-2429-0. - TekCT : aN€KTPOHHbI // NaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/103912 (nata obpaleHms: 12.03.2020). -
Pexwum goctyna: ons aBTopus. nonb3osarteneil.

JononHutenbHas nuteparypa:

1. Eropos, B. B. TeopeTtuyeckue ocHOBbI 6UONOrUM C BBELEHNEM B TEPMOAUHAMUKY XMBbIX CUCTEM : y4ebHoe nocobue /
B. B. Eropos. - 2-e n3g., ucnp. u gon. - Cankt-MNetepbypr : NNaHb, 2018. - 204 c. - ISBN 978-5-8114-3016-1. - TekcT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6ubnunoTteyHas cuctema. - URL: https://e.lanbook.com/book/104870 (pata
obpaueHus: 12.03.2020). - Pexum gocTtyna: ons asTopus. nonb3oBatenei.

2. MNaenos, C. B. MeTtoabl Teopun katactpod B doeHOMeHOnorum ¢oasosbix nepexonos : MoHorpadus / C.B. Masnos. -
Mockea : UH®PPA-M, 2020. - 176 c. - (Hay4yHas mbicnb). - DOI 10.12737/1004276. - ISBN 978-5-16-014798-7. - TekcT :
anekTpoHHeIii. - URL: https://znanium.com/catalog/product/1004276 (nata obpaweHus: 12.03.2020). - Pexum gocTyna:
no rnoAarnucke.

3. Menuk-l"ankassH, V. B. MeTogonorns MmooenvmpoBaHus HENMHENHON OMHAMMKM CNOXHbIX CUCTEM: MOHorpadouns / U. B.
Menuk-lankassH, M. B. Menwuk-I"aiikassH, B. ®. TapaceHko. - Mocksa : ®DUSMATJINT, 2000. - 272 c. - ISBN
5-9221-0087-8. - TeKCT : aNeKTPOHHbI // NlaHb : anekTpPoHHo-6nbnuoTtedHas cuctema. - URL:
https://e.lanbook.com/book/59275 (nata obpaweHus: 12.03.2020). - Pexxum goctyna: nns aBTopus. nonb3oBatenei.
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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

Mpodhunb noarotoskun: Marematvka B LMAOPOBON SKOHOMUKE
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-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.




