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ITporpamma mucimruiunsl "Teopus karactpod'; 01.03.01 "Matemaruxa'.

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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[porpammy rictMIuIMHBL pa3padoTai(a)(u): goueHT, K.H. (qoueHt) Meanpmmn I[1.H. (Kadenpa reomerpun, oraeneHve
MaTemaTukn), Pyotr.Ivanshin@kpfu.ru

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:

CTyIIeHT JOJIZKEH 3HaTb OCHOBHBIC ITOHATHUA MaTeMaTUYECKOMN Teopumn KaTaCTpO(i).

JloKeH yMeTh:

YMeTb onpenensTh TUI KaTacTpodbl 1 0COOEHHOCTH.

JlomxeH Bl1afeTh:

Tak:ke oOyJaImuiicss JOKEH UMETh TPE/ICTaBJICHIE O JIMHeapU3allum

MIPOLIECCOB B OKPECTHOCTH HETIOJBIKHOM TOUYKH, HAXOAUTH AU depeHIManbHble YPaBHEHNUS TPASKTOPUI IBMKEHHUS,
3HATh OCHOBHBIC METO/IBI PEIlICHUsI TAHHBIX YPaBHEHUA, OTJINYATh CTAOWIbHBIC CUCTEMBI OT HECTAOMIbHBIX, HCCIIEIOBATh
KpUTHUYECKHEe 3HAUCHUS TTapaMeTPOB.

JloJkeH TeMOHCTPUPOBATh CLIOCOOHOCTh M TOTOBHOCTH:

CTyaeHT JOKeH 3HaTh OCHOBHBIE TOHATUSA MATEMATHUECKON TEOPUU KaTacTpod. YMeTh onpesesaTh TUIl KaTacTpogsl U
ocobeHHocTH. Takke oOyvalonMics OJKEH UMETh MTPE/ICTABIIEHUE O JIMHeaph3aliy

MIPOLIECCOB B OKPECTHOCTH HEMO/BIKHON TOUKH, HAXOAUTh AuddepeHInaIbHble ypaBHEHN s TPACKTOPUI ABMKEHUS,

3HATb OCHOBHbLIE METO/Ibl PEHICHUA JaHHBIX ypaBHeHHﬁ, OTJINYATh CTAOWILHBIE CUCTEMEI OT HCCTa6I/IHI>HI)IX, ucciaeaoBaTb
KPUTUYECKUE 3HAUCHUA ITapaMETPOB.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.09.03 Juciurivzel (MoAyin)" OCHOBHOHN npogheCCUOHATIbHOI
obpasoBarenbHO# porpammbl 01.03.01 "Matematuka (MaTeMaTrka B 1u(ppoOBOi SKOHOMHUKE)" U OTHOCUTCS K JUCIMTUIMHAM
no BeiOopy vactu OITOIT BO, ¢hopmupyemoil yq4acTHUKaMH 00pa30BaTeIbHbIX OTHOIICHHUH.

OcBauBaercs Ha 4 Kypce B 8 ceMecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemnojaBareiem (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcst

O6m1asi TPyIOEMKOCTh AUCIATUTMHEI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) HA 72 Jaca(oB).

KonrtaktHas padora - 41 yaca(oB), B ToM uwciie jiekiuu - 20 yaca(oB), mpakTudyeckue 3aHaTus - 20 yaca(oB), JabopaTopHbie
padorthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(os).

CamocrositenbHast padoTa - 31 yaca(oB).
Koutposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUILUIMHEL: 3a4eT B 8 ceMecTpe.

4. Conep:xaHue AVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYEeCTBA aKaA€MHYE€CKUX YaCOB 1 BUI0B y'-lCﬁHLIX 3aHATHN

4.1 CTpykTypa n TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOI PAa60ThI M0 U CHHUILINHE (MOYJIIO)
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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. JlokanpHBIA TUI HOTEHIUANIOB. B (popme
1. [neasHoi pynkumu. Popmel Mopca. Popmsl Toma. 8 4 6 4 6 0 0 5

Tema 2. 3ameHa nepeMeHHbIX. Teopema 0 HesIBHOI
2. |pynkuumu. Jlemma Mopca. Jlemma o paciierieHun. 8 4 0 4 0 0 0 6

Tema 3. Bosmymienus. B popme HesaBHoi
3. |byukuun. B ¢popme Mopca. B (popme 1eMMBI 0 8 4 0 4 0 0 0 6
PpacIeTUIeHNH.

Tema 4. HpI/IHLlI/Il'[ yrpotienus. Habop

£ % @ :ﬁﬁﬁ I[\)/I 8 4 0 4 0 0 0 7
: paB _ Jlay31/1yca- nanenp0H§ . .
emMa eOMeTpH CKJIAJIKK 1 OpKI/I g tﬂ 0 i 3 pFa !; F g 0 7

Hun aunru)ua. THIT TTOTCHHMATOB: Passreatse - THTst uycgulabucny]ﬁ._B'qjﬁpT' t 'PI._%pMD }v{uppa. UlJMa_’PO'Ma.
HOEWLHHC OKPECTHOCTH 0CO0OM TOYKHU KaTaCTpO(I) bl. q)yH KIUP()OIMHCHIBEIOIIHE KWCTPOQ)LI6OHCP3TO@LI. I] PeagjibHblC 3]
teopembl. Teopema Toma. Tonosorus.

Vcroiuusbie yHkimu. Ooipe cBorictBa. OcCOOEHHOCTH OTOOPAKEHUIA.
Tema 2. 3amena nepemeHHbIX. Teopema o HessBHOI (pynknmnn. Jlemma Mopca. Jlemma o pacmenieHAd.

3amena nepemeHHbIX. Teopema o HesiBHOM pyHKIMH. Jlemma Mopca. Jlemma o pacmermiennn. [Ipmnoxenus: : 1= 1 (ogao
HyJIeBoe COOCTBEHHOE 3HaveHue); | = 2 (1Ba HyJIeBbIX COOCTBEHHBIX 3HaueHus); | = 2, k> 7;1= 3, k> 6; I> 4. Ckauku
cocrosiHAl cuctembl. [JuBeprennus. ['ucrepesuc

JlMBepreHIus JMHEHHOTO OTKJIMKA. POCTKY 0TOOpaXeH i
Tema 3. Boamymenus. B ¢popve HesssHoii pynkmuu. B dopme Mopca. B hopme JieMMBbl 0 pacinenieHIu.
Bosmyienus. B ¢popme HesiBHO# pyHkimu. B popme Mopca. B (popme JieMMbI O pacIlierieHuH.

[Ipunoxenus: Bo3myiueHue ? X *n; Bo3mylieHue x 2 y ? y; Boamyuienue, x3 ? y*4. da3oBble nepexosl IepBoro poja
T'un3bypra-Jlannay. Tpukputuueckue touku. TpoitHas Touka. Tomosnorus karactpod. Merpudeckas reomerpust. YacTudHbie
MIPOM3BOJHBIE. AJTbTEpPHATUBHbIE BapUallMOHHBIE NIpefcTaBiaeHus. Paykryanun.

Tema 4. Ilpunnun ynpomenns. Ha6op oundypkamnuii 1 MHOkecTBO MaKkcBeJL1a. YpaBHEHHS
Kuaaysuyca-Kaaneiipona.

Mpunuun ynpoinenusi. Habop 6udypkanmii 1 MHOkecTBO MakcBeiuia. YpaBuenus Knaysuyca-Kianeiipona. "TIpunimmn
OTMBIUKH' IJIsI TOTeHImaNa. 'TIpHHINT OTMBIYKH' IJIs ceMelicTBa noTteHimanos. [Ipivep 1: [poctpaHcTBO mapameTpos A2.
IIpumep 2: IIpoctpanctBo napamerpoB A3.5 Ilpumep 3: [IpoctpancrBo napamerpos A4. Ilpumep 4: IIpocTpaHcTBo
napamerops D+4. I[Ipumep 5: IIpocrpanctBo napamerpos D-4.

Tema 5. 'eomeTpusi CKJIAAKN U COOPKHU.

Tl'eomerpus cknanku u coOopku. ['eomerpus ckinanku (A2). Teomerpust coopku (A+3). [eomerprss qBorHON ckiaanku (A-3).
YpaBHEHHSI AMHAMIYECKOW CUCTEMBI. Y CeUeHHbIE YPAaBHEHHSI AMHAMIYECKON CUCTEMBI. AHAIN3 JIMHEWHOHN CTaOMIIBHOCTH.
Vcroiuusbie MHOrooopasusi. Habop oudypkanmii. SIBnenus karactpodsl. HTErpupoBaHne ypaBHEHUI IBHKEHUsI. DHEPrus
Kak (pyHkuus JlsmnyHosa.

Cnmcok NpHKpeNIeHHBIX K TaHHOH THCHHUIUINHE (MOYJII0) 2JIEKTPOHHBIX KYPCOB 1 CTOPOHHUX PECYPCOB

* https://infourok.ru/teoriya-katastrof-4802625.html 8-i1 cemectp
Haunmenosanue: Teopus karactpod

Agsropsl: B. Capkucsn

5. IlepedyeHb y4eOHO-METOAYECKOTO 00€eCeYeHHS UISA CAMOCTOSITEJbHO Pa60ThHI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

3AE
Crpanuna 4 u3 9. IEl YHH


https://infourok.ru/teoriya-katastrof-4802625.html
https://infourok.ru/teoriya-katastrof-4802625.html

ITporpamma mucimruiunsl "Teopus karactpod'; 01.03.01 "Matemaruxa'.

CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

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

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)
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TI'oiirenc u bappoy, Heloton u I'yk. IlepBele 1arn MmareMaTHyecKoro aHajinu3a 1 TEOpUM KatacTpod, OT IBOJIbBEHT A0
KBasuKpucTasuioB ['oiireHc u bappoy, Heloton u I'yk. IlepBble maru MaTeMaTUYeCKOro aHAIM3a U TEOPUU KaTacTpod, oT
9BOJIBEHT JI0 KBa3UKpUCTaUIoB ApHoJjba B.U. - https://e.lanbook.com/reader/book/56390/

Introduction to the Catastrophe Theory - http://mat.uab.cat/~SYTM/pdf/sytm-Margalef.pdf
ITpumepsl Teopuu katactpod - http://beckuniver.ucoz.ru/Katastrofy/Katastr_lec2.pdf

9. MeToandecKne YKa3aHHA UIA 00yJaIomMXCs M0 0CBOEHUIO JUCIUILIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH aluu

JICKIHU

Jlexuuu npooasTcsi o V. 1. Arnold

Catastrophe Theory u CATASTROPHE THEORY FOR SCIENTISTS AND ENGINEERS R. Gilmore.
CTyaeHTy peKOMeHyeTCsl O3HaKOMUTBCS C

KHUTaMH, pa300paTh MPUMEPHI M YITPaKHEHUs U3 HUX. Y CIICITHOE OCBOCHUE MaTepHaa

00ecCIeunuT BO3MOXHOCTD PEellaTh aHAJIOTUYHbIEC 334l U MIPUMEHSTh TIOTyYeHHBIE

3HAHUS B JPYIHX O0JACTSIX.

NPAKTUYECKUE
3aHATUA

[IpakTrueckue 3aHATUS IPOBOAATCA MO yrpaxkHeHusaM u3 V. 1. Arnold

Catastrophe Theory u CATASTROPHE THEORY FOR SCIENTISTS AND ENGINEERS R. Gilmore.
CryneHry

PEKOMEH/IyeTCs] O3HAKOMUTBCS pa300paTh NPUMEpPhl M YIIPAXXHEHHUS U3 HUX.

VcnelnHoe 0cBoeHHE MaTepraia 00eClieulT BO3MOKHOCTb pelliaTh aHAJIOTUYHBIE

337129 ¥ IPUMEHSATH MOJTyYeHHbIE 3HAHUS B JPYTHX 00JIacTsX.

€aMocCTOsI-
TeJibHast paboTa

W3y4eHne ONOIHUTEBHON JUTEPaTyphl IPUBETCTBYETCS U MOOLIPSIETCS

JOTOJTHUATETbHBIMY Oaiiamu. [Tockonbky Jekiuu npoBoasites o V. 1. Arnold

Catastrophe Theory. CtyaeHTy

PEKOMEH/1yeTCsl 03HAKOMUTHCS C KHUTOM, pa300paTh IPUMEPHI U YIIpaKHEHHs U3 Hee,

a Tak)Xe U3Y4UTb JINTepaTypy U3 JaHHoi MoHorpadun. Kpome Toro, MoxkxHO pekoMeHnoBath uyrenue Yung-Chen
Lu

Singularity Theory and an Introduction to Catastrophe Theory.

3a4€T

Ha sk3ameHe cTyneHT 00s3aH pelaTh CTaHOAPTHBIE 3a0a4d U3 JAHHOW 00JIACTH.

Kpome Toro, Heo6xoaumo 3HaTh (HOPMYITMPOBKY OCHOBHBIX YTBEPKICHHUI TEOPUH.
Takoke CTyAEHT JOJKEH yMETh CTPOUTh CTAaHIAPTHHIE ATOPUTMBI ¥ TPUMEHSTD UX TS
PpelLeHNs] BBIYMCIIMTENBHBIX 33/1a4. B yacTHOCTH, HE0OX0AUMO

YMETb UCCIIEI0BATh CTAHAAPTHBIE KaTaCTPOUUECKHe TOUKH AT 3aAaHHOTO
OTOOpaKEHHUs M IIPUMEHSTh CTAHAAPTHBIE METO/BI ISl BBIYMCIICHHS TUIA OCOOBIX TOYEK.

10. ITepeyenb nHG OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEO0O0XO0JUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboyeil mporpamme JUCHMUILUIAHBI (MOYJISI).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOI0
npoiuecca no JHCIHUILINHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Cleyiome

KOMITOHCHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbs) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" u oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIEHUATN3MPOBAHHON MeOebio (CTOIbI

U CTYJIbS1).

KOMHI)IOTep W MIPUHTEP JIA paCII€YaTKN pa31aTOYHbIX MAaTEPUAIOB.

MynpTUMeaniHas ayAUTOPHSL.

KommnbloTepHblil KJtacc.

12. CpeIICTBa ajantanvm npemnoaaBaHuda U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HMHBAJHUI0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

Crpannua 6 u3 9.
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HpI/I HCO6XOJII/IMOCTI/I B O6paBOBaTeHI)HOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE I/IHCbopMaHI/II/I O6y‘-laIOHII/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMIHBIX BUIAaX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTh MacIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MPpeyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH 111 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOTy4Yaad MH(POPMALIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YKCJIe BUPTYAJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTUI JUIA Tiepeiavin HH(bOpMaLIHPI, OpraHu3alvi pa3jiInvHbIX (bOpM
PIHTCpaKTPIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0c51 C IpenogaBarejeM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYaJIbHbIX JICKI.IPIIZ C BOBMOJXHOCTBIO B3aHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/I${, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAaHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3alyy bopM TEKYIIEro ¥ MpoMeKyTOUYHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYUN:

- IPOAJOJIKUTEIbHOCTU CAAYN 3a4€Ta WM IK3aMeHa, IIPpOBOAMMOTIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;,

- MPOIOJIKUTEIBHOCTHY TIOATOTOBKYU 00YUAIOIIEerocst K OTBETY Ha 3a4ETe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
6osiee yem Ha 20 MUHYT;

- MMPOAOJIKUTEILHOCTY BHICTYIUICHUs 00YYAIOIIErocs MPH 3alUTe KYypPCOBOM padOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1uianoM no Harpasienuio 01.03.01
"Marematrka" v mporITio MOATOTOBKY "MartemaTuka B IM(POBOIA SKOHOMUKE" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.09.03 Teopus xamacmpog

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 01.03.01 - MaremaTuka
[Ipocpuis noaroroBky: Marematuka B IM()POBOI SIKOHOMUKE

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Apaonbn, B. W. T'oiirerc u bappoy, Hetoton u ['yk. [lepBbie marn MaTeMaTH4ecKoro aHaInu3a 1 TeOpUH KatacTpod, OT
9BOJIbBEHT JI0 KBA3UKPUCTAILIOB : yueOHoe nocodue / B. V. ApHosbj. - 2-e u3f. - Mocksa : MITHMO, 2013. - 100 c. - ISBN
978-5-4439-2006-1. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpOoHHO-OMbMMoTevHas cucrema. - URL:
https://e.lanbook.com/book/56390 (mata obpamenus: 12.03.2020). - Pexum mocTymna: Iuist aBTOpU3. TOJIB30BATEIEH.

2. I'yceiixanos, M. K. EcrecTBeHHOHay4Hble KapTHHBI Mupa : yueOHoe nocodue / M. K. I'yceiixanos, O. P. Pagxa6os, @. M.
I'yceiixaHoBa. - 2-e u3p., nepepad. u fom. - Cankr-IlerepOypr : Jlans, 2018. - 212 c. - ISBN 978-5-8114-3333-9. - Tekcr :
3NIeKTpOHHBIH // JIaHb : anekTpoHHO-0MOMMoTeuHas cuctema. - URL: https://e.lanbook.com/book/110906 (naTa oOpamieHus:
12.03.2020). - Pesxxum poctyna: 1s1 aBTOpU3. NOJIb30BaTENeH.

3. CekoBanog, B. C. DieMeHTH TeOpHH AUCKPETHBIX IMHAMUYECKUX crcTeM : yueOHoe mocodue / B. C. CekoBaHOB. - 2-€ U311,
ucnp. - Cankr-IlerepOypr : JIanp, 2018. - 180 c. - ISBN 978-5-8114-2429-0. - Tekcr : aneKTpoHHsIi // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/103912 (nata o6pamenus: 12.03.2020). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

JomnoJHUTEILHAS IUTEpATypa:

1. Eropos, B. B. Teopetndeckre OCHOBbI OMOJIOTUY C BBEJICHUEM B TEPMOJMHAMUKY JKMBBIX CHCTeM : yueOHoe mocodue / B. B.
Eropog. - 2-e u3n., ucnp. u jori. - Cankt-IlerepOypr : Jlanb, 2018. - 204 c. - ISBN 978-5-8114-3016-1. - Tekcr : 9)1eKTPOHHBII
/! Jlanb : anekTpoHHO-OMOIMOTEeYHast crcteMa. - URL: https://e.lanbook.com/book/104870 (mara odpamenus: 12.03.2020). -
Pexum nocryna: ajist aBTOpuU3. MOJIB30BaTENEH.

2. [MaBnos, C. B. Metoas! Teoprnu katacTpod B (heHOMEeHONOTrrH (hpa3oBHIX MepexooB : MoHorpacdus / C.B. [1asmos. - Mocksa :
NH®PA-M, 2020. - 176 c. - (Hayunas mbicip). - DOI 10.12737/1004276. - ISBN 978-5-16-014798-7. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1004276 (aata obparuenus: 12.03.2020). - Pexum gocrymna: rmo
TIOATINCKE.

3. Menuk-Taiikazsx, . B. Metononiorust MoaeimpoBaHus HETMHEMHOM JMHAMUKHU CIOKHBIX crcTeM: MoHorpadus / U. B.
Menuk-T"aiikazsn, M. B. Menuk-T aiikassH, B. ®. Tapacenko. - Mocksa : PUSMATIIUT, 2000. - 272 c. - ISBN
5-9221-0087-8. - Tekcr : aeKTpoHHbIH // JIaHb : 3)1eKTpOHHO-OMOIMOTeYHast crcTeMa. - URL:
https://e.Janbook.com/book/59275 (nata obpamenus: 12.03.2020). - Pexxum gocryna: aj1st aBTOpU3. MOJIb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.09.03 Teopus xamacmpog

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.03.01 - MaremaTuka

[Ipocpuis noaroroBky: Marematuka B IM()POBOI SIKOHOMUKE

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.

3AE
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