IMporpamma auctuIvHb "UnCIeHHbBIe METO B! pereHns1 JuddepeHnnanbHbX 1 nHTerpaibHeX ypaBHenuit''; 01.04.04 "IIpuknagnas maTemaTuka".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"
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ITporpamma muciuruiuHbl "YucaeHHbIe METOAB! peleHns quddepeHIuanbHbIX U UHTerpaibHbIX ypasHeHuil"; 01.04.04 "IIpukiagnaa matemMaTuka'.

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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ITporpamma muciuruiuHbl "YucaeHHbIe METOAB! peleHns quddepeHIuanbHbIX U UHTerpaibHbIX ypasHeHuil"; 01.04.04 "IIpukiagnaa matemMaTuka'.

[porpamMmy IUCIMIUIMHBI pa3padoTai(a)(1): 3aMecTUTeNb JUPEKTopa 1o Hay4uHoi AesitensHoctd Tymakos [I.H. (Iupektopat
Nucturyra BM u UT, IHCTUTYT BBIYUCIUTENBHON MaTeMAaTUKU U MH(POPMAIIMOHHBIX TexHoJoruil), Dmitri. Tumakov@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-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOTO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCIIE0BAHUI, B TOM YHCIIe
MaTeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS ¥ BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepaKTOPHHT MTPOrPaMMHOTO KO, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpPCOB; POEKTHPOBAHUE M MHTETPaLlisl TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

(pyHIaMeHTaIbHbIE IOHATHS AUCUUIUIMHBL, ObITh 3HAKOMBIMH C COBPEMEHHBIM COCTOSIHUEM JIMCIUILUIMHBI, OCHOBHBIE METO/IbI
pelleHus TMHeWHbIX JuddepeHInaTbHBIX 1 HHTETPaIbHBIX YPaBHEHUIN.

HoKkeH yMeTh:
YMeTb peliaTh MPOCTeHIe YpaBHEHUS
IloJoKeH BIIafieTh:

HaBbIKaMM TIpMeHeHUs AudpepeHInaIbHbIX U UHTET PAJIbHBIX YPAaBHEHUH AJIs1 pellIeHHs COBPEMEHHBIX 3aJau.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

PELINTh YUCIEHHO WM aHAJIMTUYECKH OOBIKHOBEHHOE IH(pepeHIIMaIbHOE 1 MHTErpaJIbHOE YpaBHEHHE

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (Moayib) BKoveHa B pazgen "B1.B.JIB.03.01 Jucnuruimast (MOmysm)" OCHOBHOM MPOecCHOHATEHON
ob6pazosarenbHol nporpammsl 01.04.04 "TIpuknagHas matemaruka (BerunuciauresibHasi FeOMETPUsl M BBICOKOIPOU3BOAUTEIbHbIE
BBIYMCJICHHS])" U OTHOCUTCS K JUCHMIUIMHAM 110 BbiOOopy Yact OTTOIT BO, (hopMmupyemMoit yuyacTHUKaMu 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padéoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMIUIMHBI COCTaBIsAeT 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 36 uaca(oB), B ToM umcie Jekuun - 0 yaca(oB), npakruueckue 3aHsaTus - 0 yaca(oB), 1aGopaTopHbie
paboTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - ) yaca(oB).

CamocrositenbHast padoTa - 54 yaca(oB).
KouTposns (3auér / 3x3amen) - 54 yaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHUIUIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/I0OB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl INIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThI 0 AV CHHUILINHE (MO/IYJIIO)
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ITporpamma muciuruiuHbl "YucaeHHbIe METOAB! peleHns quddepeHIuanbHbIX U UHTerpaibHbIX ypasHeHuil"; 01.04.04 "IIpukiagnaa matemMaTuka'.

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. YucnieHHble METOADI peLLIEHU
1. |oObIKHOBEHHBIX AU pepeHInaTbHBIX yPaBHEHUH 2 0 0 0 0 16 0 24

> Tema 2. YucneHHbIE METO/IBI pEeILICHHUS
" [MHTErpanbHBIX ypaBHEHUIT

4.2 (Eomﬁn&mmmxﬁmmwmﬂyﬂa)u
’ﬁewa*f?WﬁM‘HﬁP@WﬁﬁFﬁé’lﬁaeqfﬁﬁ%bmﬂoneMHb%x ,Ell/l(b(?)epel{lll/l%ﬂblﬂblx 9paB ﬂem/Qﬁ 4 0 6

B,yl JC‘pcpcnuuaJlbnﬂe‘ypa'Bmﬁ‘%OﬁmTCMa THCCRITXMOACTT 14 qLJyuyl'i CRUIX T ARyTHXSIBIT 5171w TTPYHCCCOB:
OcHpripg uens Teopuu J1Y pappaboTka MeTon0B MoKcKp petenil grddiepenumnalibHbgy ypapHEHgi 1 PCCagIOBYHME (X 54
CBOWCTB. ypaBHeHI/Ie Ha3bIBACTCA ,HI/ICbeepeHI_[I/Ia_HLHLIM, CCJIM B [HEM COACPKATCA IMPOU3BOIHBIC NCKOMBIX beHKI_[I/]ﬁ NN
,HI/I(l)Cl)epeHHI/IaHLI BEJIMYUH, 3aBUCUMOCTH MEKY KOTOPbIMU

2 0 0 0 0 16 0 24

HyXHO Haiit. O6bikHOBeHHOe 1Y umeer Bua F (X, y, yl, . . ., y(n)) =0,

e X - He3aBUCUMas NlepeMeHHas], y = y(X) - uckomas pynkius. ITopsanok ypaBHeHuUs onpenesseTcsa NOpsSAKOM cTaplueit
MIPOU3BOJHON B ypaBHeHUH. B [1Y ¢ 4acTHHIMU NPOM3BOJHBIMU CKOMAsl (DYHKIIMSI 3aBHCHT OT ABYX M OoJiee He3aBUCUMBIX
niepeMeHHbIX. Pemmennem 1Y Ha3pIBaloT Takyio (byHKIMIO Y(X), KOTOpast P MOJCTAHOBKE B ypaBHEHHE 00palliaeT ero B
TOXAecTBO. PermmTh 06pIKHOBEHHOE An(depeHIrabHOe YpaBHEHUE - 3HAUMT HAlTH BCE €ro PEeIleHus.

Tema 2. UncJieHHbIe MeTOAbI pelIeHUsI HHTerpajbHbIX ypaBHeHUil

Knaccudukanus naterpaibHeiX ypaBHeHUi. Y paBHeHus1 @penrosibma BTOporo poaa. Teopembl. YpaBHEHUs ¢ BBIPOKIECHHBIM
sanpom. Metoj KoJutokanuii. MeTo HauMeHbIUX KBagpaToB. MeTo1 MexaHUUecKux KBajapatyp. Merox ['anepkuna. Beioop B
KauecTBEe CUCTEMbI Oa3MCHBIX (DYHKIHIA TIOTMHOMOB YeOkiIeBa nepBoro poja, moJuHoMoB Jlareppa u T.1. Y paBHeHHsI
®dpearosbpMa nepBoro poaa. MeTopl perysipu3aiii.

Tema 3. YucJieHHbIe MEeTO/IbI peleHnsi HHTerpo-aud ¢ ep eHIHAILHBIX YPaBHeHUI

MaremaTnueckue MOJEIM MHOTHUX (PU3UUECKUX TPOIIECCOB BKJIIOYAIOT B ce0s1 OOBIKHOBEHHbIE MHTETpO-An(pepeHIabHbIe
ypaBHenust (U1Y), HepaspeleHHble OTHOCUTEINIBHO TJIaBHOM YacTH. [jist uHTerpo-audQepeHIMaIbHbIX YpaBHEHHI 0]
IJIaBHO 4acThiO MOHUMAETCSI CTaplias POM3BOIHASI UCKOMOM BeKTop-pyHKumK. HavanpHas (kpaeBasi) 3a1aua [yist TAKUX
ypaBHEHUiA TpeOyeT HcCieIoBaHNs Ha TIPeIMET CYIECTBOBAHHS U €IMHCTBEHHOCTU HENpepbIBHO U dhepeHInpyeMoro
pewenus. Jlaxe eciy pellieHHe TAKUX 3a7a4 CYIIECTBYeT, €JMHCTBEHHO U JOCTATOYHO IJIaJIKOE, TO ero, KaK IIPaBUIo, He
yIaeTcsl HalTH B aHAIMTUYECKOM BHze. Eciti 1y1s Takux 3a1a4 IpMMEHUTDb YUCIIEHHBIE METO/IBI, pa3padoTanusie mist MY,
Ppa3penieHHbIX OTHOCUTEBHO TJIABHOW YacTH, TO B PE3YJIbTaTe MbI ITOJYYUM CUCTEMY JIMHEHHBIX (HEJIMHEWHbIX )
anreOpauyuecKux ypaBHEHUI, KOTopas MO0 He UMeeT pelleHus, MO0 UMeeT MHOXKECTBO pelieHuil. Jlaxke B TMHEHHOM ciiy4yae
CTaHJAapTHbIE JUCKPETHBIE METO/IBI YACTO MOPOXK/IAIOT HEYCTOWYMBBIN 1poriecc. TakuM 06pa3oM, BOZHUKAeT HEOOXOAUMOCTh B
pas3paboTKe U MporpaMMHO# peay3aiiy 3P GEeKTUBHBIX YUCICHHBIX METOIOB PEIISHHUsI TAKUX 3a1ay.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalommuXcs Mo
JUCHUNINHE (MO/LYJII0)

CamocrosgTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOJACTBE IperofaBaTesis, Ho 6e3
€ro HeloCpeACTBeHHOro yyactus. CamocTosTebHas: paboTa MOAPA3AeNAeTCs Ha CAMOCTOSATENbHYIO Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENBbHYI0 paboTy. CaMocTosATe bHAsA padoTa 00yUaIOIMXCs BKIIOYAET Kak MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHUE OT/EJIbHBIX TeM (pa3zielioB) JUCLUILIUHBL, TaK U POPabOTKy TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMocTosiTeIbHON paboThl 00yJaloLecst YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 3a/IaHMs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY ¥ TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUILIIVHE.

OpraHu3alysi CaMOCTOSITETIEHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMam CHelUaIMTeTa, porpaMMaM MarkucTpaTypsl (YTBEpXK/IEH IPUKa30M
MuHucTepCTBa HAYKH U BIcIiero oopa3osanus Poccuiickoii ®eneparyu ot 6 anpenst 2021 roga Ne245)
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ITporpamma muciuruiuHbl "YucaeHHbIe METOAB! peleHns quddepeHIuanbHbIX U UHTerpaibHbIX ypasHeHuil"; 01.04.04 "IIpukiagnaa matemMaTuka'.

IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTGH].[I/Iﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. CDOH,[[ OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢oHze oLIeHOUHBIX CPEeCTB COAEPKUTCA creayomas HHpOopMaLus:

- COOTBETCTBHME KOMIIETEHIIUH [UIAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 AUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus1 c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 10 JUCHUILTAHE (MOIYJIO);

- OINMCaHUe MOPSIKA MPUMEHEHUs U MPOLIeYyPbl OLIEHUBAHUS /151 KaXkKIOTO OIIEHOYHOTO CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COAEPKaHNE OLICHOYHBIX CPEACTB, BKJIIOYas Tpe60BaHI/IH, MPEABABIACMBIE K HCﬁCTBHHM 06yqa10u11/1xc;{, AEMOHCTPHUPYEMBIM
pe3yiibTaTtaM, 3aJaHuA pa3JINYHbIX THUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTUHE HaxoauTcs B [Iprnoxkenun 1 K mporpaMme JUCIUILTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPHL, HEOOXO0AMMOM JJI1 0CBOEHHS U CHHILIHHLI (MO LyJIsI)
OcBoeHre QUCHUIUTAHBI (MOIYJIs1) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TnTepaTyphl. JIuteparypa
MOXeT OBbITh JOCTYITHA OOYYAIOIIMMCSI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Y€PE3 JIEKTPOHHbIE OMOIHMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
TIPaBOOOIAIATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubnuoreke um. H.U. Jlo6auesckoro. OOyyaiomiecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIJIAMU 110J1b30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH NPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [TapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn NCronb30BaHNM TTeYaTHBIX U3AaHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBbITh YKOMIUIEKTOBAH UMHU M3 pacuera He MeHee 0,5 sx3emiuisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTENBHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Jull, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUILIMHY.

INepeueHb OCHOBHOI M IOTIOHUTENILHON y4eOHOI IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHBL. OH MOAJIEXHUT OOHOBJIEHUIO IPH M3MEHEHUH YCIIOBHI JoroBopoB KOV ¢
paBoodIagaTeIsIMK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (oraoB HayuHoii Ounbmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€HHUS JUCIUIIUHBI (MOTyJIsT)

http://e.lanbook.com/books/element.php?pll_id=2298 - http://e.lanbook.com/books/element.php?pll_id=2298
http://e.Janbook.com/books/element.php?pl1_id=2298 - http://e.lanbook.com/books/element.php?pll_id=2298
http://e.lanbook.com/view/book/4397/ - http://e.lanbook.com/view/book/4397/
http://znanium.com/bookread.php?book=350803 - http://znanium.com/bookread.php?book=350803
http://znanium.com/bookread.php?book=350803 - http://znanium.com/bookread.php?book=350803

Komanga MS Teams "YucneHnHsie MeToap! penieHns andepeHInaIbHbX U MHTeTPAIbHBIX ypaBHEHHH" -
https://teams.microsoft.com/l/team/19%3ad10fcedd 1c044e68966c0af6a44205cd %40thread.tacv2/conversations ?groupld=927dada8-46a6

9. MeToandecKHe YKa3aHUA AJIA 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

Coneprkanue 1ab0OpaTOpHBIX paboT IMOCBSIIEHO N3yYEHHIO OCHOB peliieHrs AudepeHInanbHbIX 1 UHTET PATBHBIX
ypaBHeHMi1. PaccmaTpuBaloTcs NpUHIMITEL IPOrPAaMMUPOBAHUSA 711 MHTETPaJIbHBIX U JU(pepeHINAIbHBIX 33124,
00pabOTKK MaccBOB M (DafJIOB, UCTIOIBb30BaHMSI CTPYKTYPUPOBAHHBIX TUIIOB JAHHBIX, TOAIIPOTPaMM C
0COOEHHOCTSIMU Tlepe/laull B HUX rapameTpoB. [IpuBoasTcst pa3iuyHble TpUeMbl IPOrpaMMUPOBaHHUs, B TOM
YHCIIe UCTIONB30BaHKeE yKa3aTeleld U CChUIOK, JMHAMUYECKH paciipesiesisieMoii namsti. Bee paboTst
OPHMEHTHPOBaHbI HA TPUMEHEHUS CTPYKTYPHOTO ITOJX0/a U MOJYJIBHOCTH, ITPE/ICTABIIEHBI IPUHLIMUITBL PAOOTHI C
6UOIMOTEeYHBIMH pecypcamMi. B kaskio# 1aboparopHoii paboTe IPUBOJUTCS MPUMEP BBIITOJHEHUST TUIIOBOTO
3aJ]aHus C YYETOM IPeAbBIIsEMbIX TpeOOBaHMit. Heo6X0MMMOo N3yUnTh TEOPUIO 110 33/IaHHOM TEME, TOJIBKO T0cyIe
3TOTO MPUCTYNATh K JJAO0PATOPHBIM 33/IaHHUSIM.

Peanmzanus qaHHOM AMCIMIUIMHBI IPEATIOIaraeT Kak O4HOe, TaK ¥ AUCTaHIIMOHHOE (hopMy 00ydeHHsI.

CaMOCTOsI-
TenbHas paboTa

CopeprkaHie CaMOCTOSITENBHBIX Pa0OT HOCBSIICHO M3YYSHHIO OCHOB AITOPUTMU3ALMH BEIYHCIUTETBHBIX
[pOLIecCOB. PaccMaTpUBAIOTCSI IPUHIIMIIGL IPOTPAMMHUPOBAHKSI PA3BETBIIAONINXCS U LIAKITNYECKUX
BBIUHCIIUTEIIBHBIX IIPOLIECCOB, 00Pa0OTKH MACCHBOB M (DAIlIOB, UCIIOJIB30BAHMUS CTPYKTYPUPOBAHHBIX THIIOB
JAHHBIX, TIOANPOrPAMM C OCOOSHHOCTSIMH TIEPEeIavl B HUX MapaMeTpOB. [IpUBOASITCS pa3iNyHbIe IPUEMbI
[POrPaMMHUPOBAHKSI, B TOM YHCIIE UCIIOIB30BAHUE YKa3aTes el U CChUIOK, QUHAMUYECKH PacIpeaesisieMoi
namst. Bee paboThl OpHEHTHPOBAHBI HA IPUMEHEHHMs CTPYKTYPHOTO HOAXO0/a U MOLYJIbHOCTH, [IPEICTABIICHBI
TIPUHLIUITBL PA0OTHI ¢ OUOIMOTEUHBIMU PECYPCAMHU.

9K3aMCH

IIpoBepka TeopeTHUeCcKMX 3HaHUH ITPOU3BOJUTCS B BHJE OIpOca MO JII0OBIM BOITPOCaM, BXOASIIIIMM B IPOTpaMMy.
Bompoc, kak npaBuIio, (hopMyJIpyeTcsi B BHIE MPOChObI HANMCATh Ha ucte 6ymaru kopoTkuii (10-15 crpok)
KOJ1, WITIOCTPUPYIOIIHIA TO WJIM MHOE TTOHATHE SI3bIKa MporpaMMHUpoBaHusi. OOBIYHO 3a/1a€TCs OT JBYX 1O MATH
BonpocoB. CTy[IeHTHl, He CAABIINE TEOPETUUECKYIO YaCTh, ABTOMAaTUYECKU HE JOMYCKAIOTCS K BBHIIIOJIHEHUIO
MPaKTUYECKON YaCTH 3K3aMeHa.

10. IIepeyeHs H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHHA 00Pa30BaTeJbHOr0 Mponecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yeMBIX MIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca M0 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS ITepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITPE/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00PaA30BaATEJILHOTO
npounecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

[NomermeHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAHHBIE CTIEIMATM3UPOBAHHON MeOEJbI0 (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHO!N TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecriedeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayJuTOpUn IJIsd KOHTaKTHOM pa6OTI>I C mpenogaBaTteyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOebo (CTOJII)I

U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.

KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

HpI/I HCO6XO,HI/IMOCTI/I B O6pa30BaTeJ'H)HOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61'"121101]_[1/18
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOXKHOCTAMUA 3JO0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE /17151 pa3IMYHBIX MOJIb30BATENICH;

- CO3JaHUEC KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSMH CIIyXa MOJTydald MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHHS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHUA HABBIKOB U yMeHHfI, (bOpMPIpyeMI)IX
,HI/ICHPII'IJ'[PIHOfI, 3a CUET AJIbTCPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.
IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yye6HbIM 1u1aHoM o Harpassienuio 01.04.04

"IlpukiagHass MaTeMaTUKa'" ¥ MarucTepcKoy nporpamMe "BeluriciuTesbHas FeOMETPUs U BHICOKOIIPOU3BOIUTEbHbIE
BBIUKCIIEHUSA".

SAEKTPOHHBH
Crpanuna 7 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma muciuruiuHbl "YucaeHHbIe METOAB! peleHns quddepeHIuanbHbIX U UHTerpaibHbIX ypasHeHuil"; 01.04.04 "IIpukiagnaa matemMaTuka'.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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UHIMEZPANLHBIX YPAGHEHUL

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTenbHAS TeOMEeTpHs U BRICOKOITPOM3BOINTEbHBIE BHIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. Cpouko, B. A. Yucnennsie Metozsl. Kypc siekumii : yae6Hoe nocodue / B. A. Cpouxo. - Caunkr-IlerepOypr : Jlanb, 2010. -
208 c. - ISBN 978-5-8114-1014-9. - Tekcr : anektpoHHbIi // JIaHb : 371eKTpOHHO-OMOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/378 (nata oopamenus: 11.03.2020). - Pesxxum foctyna: [uist aBTOPU3. TTOJIb30BATENCH.

2. AbakymoB, M. B. Jlekuuu 1o YKCIEHHBIM METO/IaM MaTeMaTHYecKon pu3uku: yuedHoe nocooue/ M.B.AGakymoB,
A.B.I'ymun; MI'Y um. M.B.JlomoHocoBa. PakyibTeT BHIUUCI. MaTeMaTHKe U KuOepHeTuku. - Mocksa :HULl UHDPA-M,
2013. -158 c. (Bsiciiee oopazoBanue: bakanapuar). ISBN 978-5-16-006108-5. - Tekcr : anekrponnsii. - URL:
https://znanium.com/catalog/product/364601 (nara oopamienus:: 11.03.2020). - Pesxxum goctyma: 1o moJImcKe.

3. BaxBasios, H. C. Yucnennsie metosp! : yueOnuk / H. C. Baxsanos, H. I1. XKunkos, I'. M. KoGenbkoB. - 9-e u3f. - Mocksa :
Jlaboparopus 3nanwmit, 2020. - 636 c. - ISBN 978-5-00101-836-0. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cucteMa. - URL: https://e.lanbook.com/book/126099 (nata obpamenust: 11.03.2020). - Pexum nocryma: ajis aBTOpus.
I10JIb30BaTENEN.

4. Tymakos, [I.H., Crexuna K.H. ucpdeperumansapie 1 MHTErpajibHble ypaBHEeHHs. UMCIICHHBIE METO/B! PEICHUS:
yueOHO-MeToanueckoe nocooue. - Kazanb: Kazanckuii enepanbhbiii yuusepcutet, 2016. - 35 c. - Tekcr : 371eKTpOHHBI. -
URL: https://shelly.kpfu.ru/e-ksu/docs/F1758056000/Solve_DU_IU.pdf. (nata o6pamienus:: 11.03.2020). - Peskxum nocryna:
OTKPBITHIH.

lonoJHATEILHAS JUTEpPATYypa:

1.BaxBasios, H. C. YucseHHsle METO/IBI B 331a4aX U yHpaxkHeHusx : yueonoe mocodue / H. C. BaxBanos, A. B. Jlamun, E. B.
YrxoHKOB ; o[ pepakimen B. A. CagoBaudero. - 4-¢ u3n. (311.). - Mocksa : JlabopaTtopus 3HaHui, 2015. - 243 c. - ISBN
978-5-9963-2980-9. - Tekcr : 31eKTpoHHHIH // JIaHb : 31eKTpOHHO-OMOIMoTeYHast cuctema. - URL:
https://e.lanbook.com/book/70743(nata oopamenus: 11.03.2020). - Pesxxum ocTymna: uist aBTOpH3. MOJIb30BATENCH.

2. Konpaes, B. JI. YucneHHble MeTOIBI U IIpOrpaMMupoBaHue : yueoHoe mocooue / B.Jl. Kosnaes ; mon pen. npod. JLT.
T"arapunotii. - Mockga : U1 '@OPYM' : UTHPPA-M, 2020. - 336 c. - (Cpennee npodeccuoHaibHoe oopazoanue). - ISBN
978-5-8199-0779-5. - Tekct : anektponHsiii. - URL: https://znanium.com/catalog/product/1041477

(mata oopamenus: 11.03.2020). - Pexxum mocTyma: 1mo MmoimcKe.
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Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.04.04 - IlpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTe bHAS reOMeTpHs U BRICOKOITPOM3BOIUTEbHBIE BRIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

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
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