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IMporpamma auctutias "Kpusble qpo6HOH pa3MepHOCTH 1 X nprMeHenue B ananmse"; 01.03.01 "MaremaTuka".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctutias "Kpusble qpo6HOH pa3MepHOCTH 1 X nprMeHenue B ananmse"; 01.03.01 "MaremaTuka".

[porpammy muctmIuiMHbl paspadoran(a)(u): goueHt, K.H. Ckoprosa I'.I11. (Kadenpa MaremaTtiueckoro aHajmza, OT/AeIEHUE
MaTeMaTukn), galiyha@mail.ru ; Kau Bopuc Anexcanaposuu

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-2 CriocoOeH aKTUBHO y4aCTBOBATh B UCCJIEIOBAHUM HOBBIX MATEMATHUYECKUX MOJIEJIeH B
€CTECTBEHHBIX HAyKaX

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

OOyJaIuiics HOIKEeH AeMOHCTPUPOBATH CIIOCOOHOCTH U TOTOBHOCTH OCBAMBATh COBPEMEHHbIE CJIOKHBIC Pa3elibl
MAaTeMaTHYeCKOTrO aHaIN3a, OPUEHTUPOBATHCS B COBPEMEHHOM HayYIHOM JIMTEPATyPe U BECTU HAYYHO-UCCIIEI0BATENBCKYIO
pabory.

HokeH yMeTh:

OO0yyarnonuiics JOJKeH IeMOHCTPUPOBATH CIOCOOHOCTb M TOTOBHOCTh OCBaMBaTh COBPEMEHHBIE CJIOKHBIEC Pa3JiesTbl
MaTeMaTH4ecKOro aHajIn3a, OPHEHTHUPOBATHCS B COBPEMEHHOM HAayJHOM JIMTEPaType U BECTH HAayYHO-UCCIIEI0BATENBCKYIO
paodory.

JlomxeH Bl1aaeTh:

O6yyaromuiicst 10JKeH JeMOHCTPUPOBATh CIOCOOHOCTh ¥ TOTOBHOCTh OCBaMBaTh COBPEMEHHBIE CIIOKHBIE Pa3/Ieibl
MAaTeMaTH4YeCKOro aHaJIN3a, OPHEHTUPOBATHCS B COBPEMEHHOM HAaYUHOM JIMTEPaType U BECTH HAYYHO-UCCIIEI0BATENbCKYIO
padory.

IIOJI)KCH AE€EMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:

OO6yyaroIuiics T0/KeH JEMOHCTPUPOBATH CIIOCOOHOCTh M TOTOBHOCTh OCBAMBATh COBPEMEHHBIE CIIOKHBIE Pa3/IeIbl
MaTEMAaTHYECKOr0 aHAIN3a, OPUEHTUPOBATLCSI B COBPEMEHHON HAYYHO JINTEPAType U BECTH HAYUYHO-UCCIIEJOBATEBCKYIO
padory.

2. MecTto nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.07.03 Juciurivael (MOAy/in)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarenpHON porpammbl 01.03.01 "Matematuka (MaTeMaTrka B u(ppoBOi SKOHOMHUKE)" ¥ OTHOCUTCS K JUCIATUIMHAM
o Bei6opy vacti OITOIT BO, hopmupyemoit yuacTHUKaMu 0Opa30oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercst Ha 4 Kypce B 7 ceMecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydaImuxcst

OO01mast TpyJ0eMKOCTh AUCHUILINHBI COCTABIIsIET 2 3a4eTHbIX (bie) euHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 41 yaca(oB), B ToM urciie Jiekiuu - 20 yaca(oB), mpakTudeckue 3aHATus - 20 yaca(oB), JabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositenibHast pabota - 31 vaca(oB).
KonTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJISI TUCIUILUIMHEL: 3a49eT B 7 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpyKkTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO PAa0OThI O JUCHHUILIHHE (MO/IYJIIO)
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IMporpamma auctutias "Kpusble qpo6HOH pa3MepHOCTH 1 X nprMeHenue B ananmse"; 01.03.01 "MaremaTuka".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | dopme | Bcero | popme 0ora

Tema 1. dpaxraiisl 1 ppakTalIbHbIE PAa3MEPHOCTU

1. 7 4 0 4 0 0 0 9
7 Tema 2. O6001IeHNSI KPUBOJIMHEHHOTO UHTErpaja 7 4 0 4 0 0 0 ]
3 EeMa 3. CpoiicTBa 0000IIEHHOTO HHTETpaJla TUIIA 7 2 0 2 0 0 0 4
OIIIN
4. Tema 4. 3agava o ckauke Ha (PpaKTaIBHON KPUBOI 7 > 0 > 0 0 0 4
5 Tema 5. 3a)12iqa PI/IMilHa Ha 3aMKHYTOI 7 2 0 2 0 0 0 2
(ppakTaNBbHON KPUBOH
6. Tema 6. 3anaya Pumana Ha (ppakTanpHON qyre 7 4 0 4 0 0 0 2

4.2 (Coye pnmauanm CraHK s RN IX
feww&m%@m%%mmmmmmm 7 2 0 2 0 0 0 2

Pex Umcmﬁﬁﬂﬂéﬂﬂﬂea'ﬂmﬁ(cpxba T RPUHGIC o DTEHOTO MHORCCTBa
bpapmIPon kpuBoi. ITpuMeps! ppakTaabHBIX KpUBBIX| PazMel ro, HE3UKoBUYy, Xqycaqpda,(Aukgsel Y 31
ap. [Ycrpanumocts ppakTasnbHbix MHOXeCTB. Teopemsl Ilensie¢ v Jlysunp. Teopug MapuungeBuya. TQUKY TPUKOCHOBEHUH.

Tema 2. O60611eHNsI KPUBOJIMHEHOI0 HHTErpaja

O060011eHNs] KPUBOJIMHEHHOTO UHTErpajia Ha CIydaid HeCTIpsIMIISIEMBIX KPUBbIX: alllPOKCUMAIMsI KOHTYpa; arnpOKCUMAIIYsI
MHTErpaH/ia; MHTErpaJl KaK pacrpe/iesieHue; MHTerpajl Kak MOTOK; MHTerpall Kak ouirHerHas ¢popma. CoiicTBa 06001EHHOTO
KPUBOJIMHEHHOIO MHTErpaJia 1o HeCIpsAMIIAEMBIM MyTAM: JIMHEIHOCTb, aJAUTUBHOCTb, MOHOTOHHOCTb.

Tema 3. CBoiicTBa 0606meHHOro HHTerpaia runa Kommu

Cgoricta noreHnuana Komm. Ces3b unrerpana tuna Komm u norennuana Komm. [Tpeodpaszosanue Komm Mep n 060011eHHBIX
(ynkumii. ['pannunble cBOMCTBa 0000IIEHHOrO MHTErpajia Tuna Ko o Hecripsimisiemori kpusoi. [Torennuman Ko u
00001menHbIi nHTerpai Thna Komm. CBs3b I71aIKOCTH INIOTHOCTH 00001IeHHOTo HHTerpasa tumna Komm co cBoiictBamu ero
I'PaHUYHBIX 3HAUYEHUH.

Tema 4. 3agaua o ckauke Ha PpaKTaILHON KPUBOM

Pemmenue 3agaun o ckauke Ha 3aMKHYTOH HecHpsIMIIIEMO# KpUBOW. 3aava 0 CKauKe Ha 3aMbIKaeMOil HECTIPSIMIISIEMOM JIyTe.
INopsanok kpy4yeHus He3ambikaemMoil nyru. Materpan Komu-Agamapa no gyre CUIbHOTO KpydeHus. ACUMIITOTHKA
o6006mmenHoro uHrerpana Tuna Komm (Komm-Apnamapa) B TOUKe ¢ BHICOKHAM MOPSIIKOM KPYUEHUS M €€ BIUSTHUE Ha
Pa3pelrMocCTb 3aa41 O CKavKe.

Tema 5. 3agaua Pumana Ha 3aMKkHyTO# (ppakTajibHONH KPHUBOM

OnHopoaHas 3amaya Pumana Ha 3aMKHYTON HecnipsimuisieMoit KpuBoid. HeogHopoiHas 3agaya Pumana Ha 3aMKHYTOM
HeCTpsAMJIIEMOU KpuBoi. BiusiHue pazmepHocteil MUHKOBCKOTo U Xaycnopda Ha pa3pelMMocTh KpaeBoi 3agaun Pumana.
Bausinue nokasareneit MapiiiHKeBrYa Ha JJOKIBLHYIO Pa3pelIMMocTb KpaeBoi 3ajaun Pumana. Ciyyaii rjiaiko 3aMbIKaeMOn
JIyTH.

Tema 6. 3agaua Pumana na (ppakraibHoi ayre

OpHopoaHas 3aa4ya Pumana Ha Hecipsamiisiemoil nyre. HeogHopoaHas 3agaya Pumana Ha HecipsaMiisieMoil ayre. Bnusiaue
pa3mepHocTeil MUHKOBCKOTO 1 Xaycaopda Ha pa3pelMMocTb KpaeBoil 3agaun Pumana Ha ayre. BiusiHue nokasareneit
MapuuHKkeBUYa Ha JIOKaJIbHYIO Pa3pelMMOocTh KpaeBol 3agaun Pumana Ha ayre. Ciydail Jyru ¢ BBIOKUM MOPSIIKOM KPyYeHHUsI.

Tema 7. 3amaua o ckauke AJis1 0600IEHHBIX AHAJNTHYECKUX (PYHKIHUI Ha ()PAKTAJBHBIX KPHBBIX

VpasHenue Benbrpamu, ero poib u cBoiicTBa. Ilpencrasnenus peueHuil ypaBHeHus besbTpaMul B 001acTsx ¢
HeCTpsIMJIIEMBIMH I'PaHULIAMU. 3a/1a4a O CKauKe JUlsl ypaBHeHHs benbTpaMu Ha HECIpSAAMIIAEMBIX KPUBBIX U JIyrax.
OnHopoJHas U HEOJHOPOAHAS KpaeBble 3aauu PumaHa 17151 ypaBHeHUs benbTpamMu Ha HEeCTIPSIMIISIEMBIX KPUBBIX U yTax, B
TOM YHCJIE Ha CUETHBIX MHOKECTBAaX KOHTYPOB.
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
I CIHIINHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTes, HO 6e3
€ro HeMoCPeACTBeHHOro yJyactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITeNbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3esioB) AUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(enepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa
®pakTai - 310 - dic.academic.ru/dic.nsf/ntes/5230/OPPAKTAJI
PpaxTainsl 1 Teopus xaoca - http://www.ghcube.com/fractals/

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

(DOHH OLICHOYHBIX CPEACTB IO JUCHUILINHE (MOI{yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTE€PpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUSA
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B oI OLIEHOUYHBIX CPEACTB COAEPKUTCA CIeAyommast HHQOpMaLus:

- COOTBETCTBME KOMIETEHLIUI IJIaHUPYEMbIM pe3yJibTaTaM 00y4eHuUs 10 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBAaHUsI C(DOPMUPOBAHHOCTH KOMIIETCHIINIA;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH MO JUCLUILUIUHE (MOAYJIO);

- ONIMCaHKe NIOPsIIKA TPUMEHEHHS U ITPOLeAyPhl OLICHUBAHUS U151 KaXKI0r0 OLEHOYHOTO CpelCTBa;
- KpUTEPHH OLIEHUBaHUS JIJIs1 K&XKI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHNC OLECHOYHBIX CPEACTB, BKJIIOYAA Tpe60BaHI/IH, MMPEABbABIIACMBIC K HGﬁCTBHHM 06yqa10mplxc;{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB MO AUCHUILIMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOIYJIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIsT OCBOEHHS N CITUILINHBI (MO TyJIs)

OcBoeHMe JUCIUTUIHBL (MOJIYJIs) TIPEAToJIaracT u3yuyeHrne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nuTepatypsl. JInTepatypa
MOXeT OBITh JOCTYITHA 0OYYaIOIMMCS B OHOM 3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI HA OCHOBAHHH 3aKTi0YeHHBIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunowt 6ubimoteke um. H.M. Jlo6aueBckoro. O0yvarolnuecst HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHM C NPAaBMJIaMU T10J1b30BaHKs HayuHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMM U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOro U3 U3JaHUI OCHOBHOM IUTEpaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOHN JTUTepaTypsl Ha
KQ)XJI0ro 00y4alolIerocsi 3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

[epeueHb OCHOBHOI M AOTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsI OCBOSHUS JUCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
MIpaBOOOJIaJaTeIAMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTeKToBaHus ¢oHoB Hayunoit 6momorexn KOV,
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

rpaHUYHbIE 3341 TeOPUH (PYHKLIMI KOMILIEKCHOTO nepeMenHoro - dic.academic.ru/dic.nsf/enc_mathematics/1245/
(ppaxTaisl 1 Teopus xaoca - www.ghcube.com/fractals/
(yHKIIMM KOMIUTEKHOTO MTepeMeHHOTro - http://mathhelpplanet.com/static.php?p=funktsii-kompleksnogo-peremennogo

9. MeToandecKne YKa3aHHSA VIS 00yJaIOMIXCs M0 0CBOEHHIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKLIUH YcBOUTH OCHOBHBIE TIOHSITHS 1 ONpeiesIeHNs], CBSI3aHHbIE C KPUBBIMU JPOOHON pa3MEPHOCTH: Pa3iINIHbIe
(paxranbHBIE pazMepHOCTH, camonofooue u T.1. M3yunTs u3BecTHbIE MpUMephl (PPaKTATBHBIX MHOKECTB 1
KPHBBIX, HAYYUTHCS] CTPOMTh TaKME MHOKECTBA M KPHBBIE, OLIEHUBATh MX (PpaKkTalbHBIE pa3MEPHOCTH,
yCTaHaBJIMBATh TOMOJIOTMYECKIE CBOWCTBA.

npaktiyeckre | HayunTbes oleHMBaTh ¢ 00€MX CTOPOH (ppaKTajibHble Pa3MEPHOCTH M MHbIE METPUYECKUE U TOIIOJIOTHUECKHe

3aHATHS XapaKTEePUCTUKK KPUBBIX, BBICHATh HAJIMYUE MM OTCYTCTBHE CaMONIOA00MSI, BEIYUCIIATh METPUYECKUE
XapaKTEePUCTUKH, CTPOUTD allIPOKCUMALUHK NpedpaKTataMy, HAXOAUTh ACUMITOTUYECKUE XapaKTECTUKH
npeAgpaKkTAIBHBIX AIMPOKCUMALIII.

CaMOCTOA- MSy‘II/ITb HUMCIOIIYIOCA B MHTCPHETE I/IHq)OpMaL[I/HO, OTHOCAIYIOCA K TOCTPOCHUIO KPHUBLIX )lpO6HOI71 PpasMEpHOCTH
TEJIbHaA pa60Ta 1O UCXOAHBIM JaHHbIM PA3JIMYHBIX TUIIOB, OLICHKAM HX CbpaKTaJ'II)HI)IX paBMepHOCTeﬁ 1 MHBIX METPUYECKUX U
TOIIOJIOTMYCCKUX XaPAKTECPUCTUK, HAJIMIUIO WU OTCYTCTBUIO CaMOHO)lO6I/I${, NOCTPOCHUIOb AlllIPOKCUMAlIUn
HpeﬂcbpaKTaJ'IaMI/I 1 UX aCUMIITOTUYCCKHUM OLICHKAaM.

3a4eT OCHOBHBbIE IOHATHSA U OIpe/ieIeHNs], CBSA3aHHbIE C KPUBBIMU JIPOOHOH pa3MEpHOCTH: pa3jnyHble (DPAKTaIbHbIC
pa3sMepHOCTH, camoniofiobue u T.1. M3BecTHble NprMephl (PpaKTAIBHBIX MHOXKECTB M KPUBBIX, HAYUHUTHCSI CTPOUTD
TaKHe MHOXECTBA U KPHBBIE, OLIEHUBATh UX (ppaKTajJbHble Pa3MEPHOCTH, YCTAHABJIMBATh TOMOJIOINMYECKUE
cBoricta. [lonarue npeadpakrana.

10. ITepeyensb nHQ OPMAIMOHHBIX TEXHOJOTHIA, HCIOJb3yEMbBIX PH 0CYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILTIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTO o0ecrnedeHnss 1 HH(POPMAMOHHBIX CIPAaBOYHbBIX
cucreM (MpH HEOOXONMOCTH)

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOoIecca Mo JTUCIUILIIHE
(Momym0), BKJII0Yast IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOH 0a3bl, HEOOX0 MO JJIsI OCYIIeCTBJIEHHS 00Pa30BaTeJbLHOT0
npouecca no JUCIUILIHHE (MOIYJII0)

MaTepI/IEU'IbHO-TeXHI/I‘leCKOG obecrieueHue 06pa30BaT€J'II)HOFO mnmpomnecca 1no AMCuuIinHe (MO)lyJ'IIO) BKJIIOYAET B ceOs cienymomue
KOMIIOHCHTBI:

[NomelneHus AJ1s1 CAMOCTOSITENIBHOM pabOTHl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIATN3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTyJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOM TEXHMKOM C BO3MOKHOCTBIO MOAKIIIOUeHNs K ceTn "MHTepHeT" u obecriedeHreM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeIbHyIo cpery KOY.

YueOHble ayUTOPUH /TSI KOHTAKTHOHM padoTHI C MpernoAaBaresieM, YKOMIIEKTOBAaHHbIE CIIEHUAIN3UPOBaHHON MeOebio (CTOJIbI
U CTYJNIbS).

Kommnblotep 1 mpuHTEp I pacleyaTKy Pa3JaTOYHbIX MAaTEPHAIOB.
MynpTUMeIUiIHAS ay TUTOPUSI.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIVIMHDBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B M JIUII C
OrpaHu4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbsA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIIbHOM Iponecce MNpuMEHAITCA CIEAYIOINE METOAbI U TEXHOJIOTUH, 06)161"‘{3.]0]_[11/16
BOCIIpUATUE I/IHq)OpMaL[I/II/I o6yqa10ummnc;1 VUHBAJIMAAMU U JIMJaMU C OTPaHUYE€HHBIMU BO3MOXKHOCTAMM 3JOPOBbA:

- CO3/IaHKe TeKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsI €T0 BOZMOXHOTO IPe0Opa3oBaHusI B AJIbTEPHATHBHbIE
(opMBl, yIOOHBIE ISl Pa3IMYHBIX MOJIb30BATEIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO MPEeICTaBUTh B Pa3INYHBIX BUaX O€3 MOTepU JaHHBIX WM CTPYKTYpBL, IPeoyCMOTPETh
BO3MOXHOCTh MacCIITaOMPOBaHUs TEKCTa M M300pakeHuii 6e3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTb YIIPABJICHHS
KOHTEHTOM C KJIABUATYPBI;

- CO3J]aHKEe BO3MOKHOCTEH JUIsi 00yUaloMXCsl BOCIIPUHUMATH OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

SAEKTPOHHBH
Crpauuna 6 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctutias "Kpusble qpo6HOH pa3MepHOCTH 1 X nprMeHenue B ananmse"; 01.03.01 "MaremaTuka".

- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrapiieHa B cootBeTcTBrM ¢ TpedoaHusMu PI'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 01.03.01
"Marematrka" 1 mpoduIIio NOAroTOBKY "MaTtemaTuka B M POBOI SKOHOMUKE" .
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OcHoBHas JuTepaTypa:

1. IlepctheB A. H. KoHcrekT slekmii Mo MateMaTndeckomy aHanmsy: yueoHoe nocoone / A. H. IllepcTHes . - 5-e m3n. -
Anextp. gaH. (1 daitn: 2,66 M6) . - Kazans : Kazanckuii rocynapcrennsiii yausepcuteT, 2009. - 374 c. - TekeT : 371eKTpOHHBI.
- URL.: http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2009_000165.pdf (nara o6pamenus: 13.03.2020). - Pexum pocrymna:
OTKPBITHIH.

2. CexoBanoB, B. C. ®pakranbHas reomeTpust. [IperogaBanue, 3a1aun, alrOPUTMBbI, CHHEPreTHKa, SCTETUKA, TPUIOKEHNUS |
yue6noe nocodue / B. C. CekoBanoB. - Cankr-IletepOypr : Jlanb, 2019. - 180 c. - ISBN 978-5-8114-3264-6. - Tekcr :
31eKTpoHHBIH // JlaHb : aeKTpoHHO-OubmoTevHas cucrema. - URL: https://e.lanbook.com/book/113906 (nata oGpainenusi:
13.03.2020). - Pexxum moctyna: 11s1 aBTOpU3. NOJIb30BaTENEeH.

3. Pomanko, B. K. PazHocTHBIe ypaBHeHus : yueOGHoe mocobue / B. K. PomaHko. - 4-e u3n. - Mocksa : JlabopaTopust 3HaHUI,
2020. - 115 c. - ISBN 978-5-00101-795-0. - Tekcr : anekTpoHHsIi // JIaHb : 31eKTpOHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/135525 (nata obpamenus: 13.03.2020). - Pexxum jrocTymna: uist aBTOpU3. TOJIb30BATEIICH.
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1. COopHuUK 3a/1a4 110 MaTeMaTUIeCKOMY aHanu3y : yueonoe nmocoodue / JI. [I. Kyapssues, A. [I. Kyracos, B. . Yexios, M. 1.
[MMa6ynuH. - 2-e u3s., nepepad. u goi. - Mocksa : PUBMATIINUT, [6. r.]. - Tom 1 : TIpenen. HenpepbBHOCTS.
Huddepennmpyemocts - 2010. - 496 c. - ISBN 978-5-9221-0306-0. - Tekcr : 3mekTpoHHsIi // JIaHb :
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/2226 (nata obpamienusi: 13.03.2020). - Pexxum
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2. COOpHUK 3a/1a4 [0 MaTeMaTuIeckoMy aHanu3y : yueoHoe rmocoowue / JI. 1. Kynpsiues, A. II. Kyracos, B. . Yexios, M. U.
[laGyHuH. - 2-e uzn., nepepad. u gor. - Mocksa : PUBMATIIUT, [6. r.]. - Tom 2 : MaTerpainst. Psst - 2009. - 504 c. - ISBN
978-5-9221-0307-7. - Tekcr : ek TpoHHbIH // JIaHb : 3eKTpoHHO-OMbIMOTEeYHas cucTeMa. - URL:
https://e.lanbook.com/book/2227 (nata obpamenusi: 13.03.2020). - Pexum gocrtyna: ajist aBTOpU3. MOJIb30BaTENEH.

3. Eposenko, B.A. KOHLIEILINA ®PAKTAJIA MAHJIEJIbBBPOTA C MATEMATUYECKOU U ®MJIOCOPCKON
TOYEK 3PEHNZ / B.A. EpoBenko // Marematudeckue CTpyKTyphl U MojemupoBanue. - 2015. - Ne 4. - C. 29-39. - ISSN
2222-8772 . - Tekcr : aneKTpoHHbiH // JIaHsb : 371eKTpoHHO-OubMoTeuHast cucrema. - URL:
https://e.lanbook.com/journal/issue/297424 (nata o6pamenus: 13.03.2020). - Pexwm goctymna: 11t aBTOPH3. TOJIb30BaTENEH.
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nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 01.03.01 - MaremaTnka
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Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana oOyueHus1 mo odpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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