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IMporpamma auctmuiiab "CrieKTpasbHble 3a1aun MaTeMaTideckoi (pusuku”; 01.04.02 "IpukiiagHas MateMaTiKa ¥ MH(OpMaTHKa'.

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 auctmuiiab "CrieKTpasbHble 3a1aun MaTeMaTideckoi (pusuku”; 01.04.02 "IpukiiagHas MateMaTiKa ¥ MH(OpMaTHKa'.

[porpammy muctmIuiHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Kapuesckuii E.M. (kadenpa npukiagHoii
MaTeMaTUKU U UCKYCCTBEHHOTO UHTEJUIEKTA, OT/IeIeHUe MPUKJIaJHONH MaTeMaTUKu 1 nHdopmatukn), ekarchev@yandex.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
KOMIleTeHIHHI npuodperaeMon KOMIeTeHIINH

[K-2 CriocoOeH K POBEICHUIO HAyYHO-UCCIIEIOBATEIBLCKHUX Pa3pabOTOK MO OTIEIbHBIM pa3jiesiaM
TEMBI

IK-3 CriocoOeH PUMEHSTh 3HAHUS 1 METO/IBI UCIWILIAH eCTeCTBEHHO-HAYIHOTO 1
MaTEMaTHIeCKOTO IUKJIA TIPY MPOBEJICHUH HAYYHBIX HCCIeOBAHUI, B TOM YHCIIE
MaTEMaTHIeCKOTO ¥ KOMITBPIOTEPHOTO MOJIETUPOBAHUS ¥ BHICOKOIIPON3BOIUTETEHBIX
BBIYMCIICHUT

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

OCHOBHBIE METO/Ibl YUCJIEHHOTO PEelleHUs] MHTErpajibHbIX YpaBHEHHUI CIIEKTPAJIbHBIX 33/1a4 TEOPUH AU paKLUK

JloKeH yMeTh:
MOHUMATh U IPUMEHSATH Ha MIPAKTUKE METOIbI YMCIEHHOTO PEIIeHN MHTEeTPAIbHBIX ypaBHEHUN
JlomxeH Bl1afeTh:

HaBbIKaAMU IMMPAKTUYCCKOI0 peHICHUS CIICKTPAJIbHBIX 3a1a4 TECOPUUN JUIICKTPUICCKUX BOJTHOBOJOB

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

IMOHMMAaHHE OCHOBHBIX MOJIOKEHHI CHeKTpaJ’IbHOfI TEOpUH NUIICKTPUIECKUX BOJTHOBOJOB 1 YMEHUE IPUMEHATDL UX Ha
MPaKTUKE

2. Mecro guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOmyib) BKodeHa B pasaen "B1.B.JIB.02.01 Jucturumas (MOmysm)" OCHOBHOM MpodecCHOHATFHON
obpazoBartensHO mporpammbl 01.04.02 "TIpuknagHas MaTemMaTika 1 nH(popMaTrka (MaTemaTimdeckoe MOJIeMPOBaHUE
(pusmueckux mporeccoB)” U OTHOCUTCSA K AUCHMIUTUHAM 110 BbhiOOpy Yact OTTOIT BO, dhopmupyemMoit yqacTHUKaMu
00pa3oBaTeIbHBIX OTHOIICHUI.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O0beM auCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasaTeieM (0 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTEIbHYIO
padoTy odyuarommxcs

OO0111ast TPYI0EMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuil(bl) Ha 108 vaca(oB).

KonraktHast pabota - 18 uaca(oB), B ToM umcrie jekiuu - 0 yaca(oB), mpaktudeckue 3aHsaTus - 0 gaca(oB), 1abopaTopHbie
padoTs! - 18 yaca(oB), KOHTPOJIb CAMOCTOSITETbHOM paboTH! - ) Jaca(oB).

CamocrositesibHast padota - 90 yaca(oB).
KouTposns (3auét / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISL TUCLUILIMHEL: 3a4eT B 3 ceMecTpe.

SAEKTPOHHBH
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IMporpamma auctmuiiab "CrieKTpasbHble 3a1aun MaTeMaTideckoi (pusuku”; 01.04.02 "IpukiiagHas MateMaTiKa ¥ MH(OpMaTHKa'.

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 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

1 Tema 1. TlocTaHOBKY CHEKTpaIbHBIX 33Ja4

o 3 0 0 0 0 6 0 26
MaTeMaTH4ecKon (hU3UKH

Tema 2. VTepaliioHHBIE METO/IBI PEIICHUS CUCTEM
JIMHEeWHBIX aJire0pauyecKux ypaBHEHUH U

2. |cTieKTpasbHBIX 3a/1a4 MaTeMaTUYeCKOW (PU3KKU B 3 0 0 0 0 6 0 36
cucreme Matnab

Tema 3. YuciieHHble METOABI PEeLLIEHU S
3. |cneKkTpaJbHbIX 3aJa4 MaTEMAaTHUECKON (PU3UKU 3 0 0 0 0 6 0 28

l1Toro 0 0 0 0 18 0 90

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. IlocTaHOBKH CHEKTPAJbLHBIX 3a/1a4 MaTeMaTH4eCKOH (PU3NKN

1. OcHoBHble qu(pdepeHIaTbHbIE U UHTETPAJIbHbIC YPABHEHH S CIIEKTPAIIBHON TEOPUH AUIIEKTPUIECKUX BOJTHOBOJIOB.
2. DJeKTpOMarHUTHBIC MIOTEHITHAIBI KAK OCHOBA IOCTPOCHUS MHTETPATHHBIX YPaBHEHUH TEOPUH MOTSHITHANA.

3. YcroBusi Ha rpaHuUIlax pasjiena cpeji ¥ TpaHUuYHble UHTEerpaibHbIe YpaBHEHUs TEOPUU U paKiivu.

4. TloBeaeHne aMILIUTY/I COOCTBEHHBIX BOJIH Ha OECKOHEYHOCTH.

Tema 2. UTepannoHHbie MeTOAbI PEelIeHUs] CHCTEM JUHENHBIX ajJredpanyeCKNX ypaBHEHHI H CIHIEKTPAJbHBIX
3aaa4 MaTeMaTuueckoi pu3uku B cucreme Matiaao

1. InTerpaibHble ypaBHEHUS CKISIPHOTO MPUOJIMKEHHs CJIa00HATIPABJISIONIETO BOJIHOBO/A.

2. [Touck coOCTBEHHBIX BOJIH BOJIHOBOJA KPYTOBOT'O TIONEPEYHOTO CEUSHUS.

3. 3HaKOMCTBO C OCHOBHBIMH BO3MOKHOCTSIMU crcTeMbl Matlab.

4. IIporpammupoBanue B cucreme Matlab.

5. BeruucneHnue KOpHeil MoJMHOMA U HyJel (PyHKIHH.

6. PaGora c MaTpuiamu.

Tema 3. UncjeHHbIE METOAbI PeNIEHUsI CIEKTPAJIBHBIX 32/1a4 MaTeMaTH4ecKoil (hnu3uKu
1. MeTo/1pl KOHEYHOMEPHOM aNpOKCUMAIY WHTETPAIbHBIX OTIEPATOPOB M MHTETPaJIbHBIX yPABHEHHH.
2. Metopp! IpsIMOI 1 0OpaTHOM UTEpalMid B aJireOpanyeckoii mpodiemMe COOCTBEHHBIX 3HAUSHUIA.
3. YucneHHoe pelleHre NMHTErpalbHbIX ypaBHeHU B cucteMe Matlab.

4. YncneHHOE pelleHne CIIeKTPaIbHBIX 3a/1a4 JJIs HHTETpaIbHbIX OorepaTopoB B cucteme Matlab

5. IlepeyeHb y4eOHO-METOIUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yJaloMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCsl BBIIOIHAESTCS MO 33AaHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE NperofaBaTess, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosiTesbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 pa0oTy Ha ayANTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSTENbHYIO padoTy. CaMocTosATe bHAs padoTa 00yYaIOIMXCsl BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHEL, TaK U TPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayJUTOPHON paboThl. Bo BpeMs camocTosTeIbHON paboThl 00yYalolyecs YATAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HalIpaBJIeHHblE Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
rOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzalyst CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMU IOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl 1 3JIEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

IMopsnok opraHU3anMK U OCYIIECTBIEHUs 00pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, PorpaMMaM MarkuCTpaTypsl (YTBEPKIEH MPUKa30M
MuHuCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparnyu ot 6 anpesst 2021 roga Ne245)
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IMporpamma auctmuiiab "CrieKTpasbHble 3a1aun MaTeMaTideckoi (pusuku”; 01.04.02 "IpukiiagHas MateMaTiKa ¥ MH(OpMaTHKa'.

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, yMCHI/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)

komanaa MS Teams CniekTpajibHble 33Ja4i MaTEMAaTUUECKOU (PU3UKH -
https://teams.microsoft.com/l/team/19%3a9af 187f6cd4041bcb3897cc59d44dbe2%40thread.tacv2/conversations ?groupld=c473c2e6-c0d6

Cucrema MATLAB - http://www.math.msu.ru/department/uprug/courses.htm#tu
Cucrema MATLAB - http://www.math.msu.ru/department/uprug/courses.htm#tu
Cucrema MATLAB - http://www.math.msu.ru/department/uprug/courses.htm#tu
Cucrema MATLAB - http://www.math.msu.ru/department/uprug/courses.htm#tu
Cucrema MATLAB - http://www.math.msu.ru/department/uprug/courses.htm#tu

9. MeToandecKHe YKa3aHUA AJIA 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)
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IMporpamma auctmuiiab "CrieKTpasbHble 3a1aun MaTeMaTideckoi (pusuku”; 01.04.02 "IpukiiagHas MateMaTiKa ¥ MH(OpMaTHKa'.

Bujg paéor MeToanuyeckue peKOMeHIalu

naboparophsle | [Tpyu BeIOIHEHNHN TaOOPATOPHBIX PAOOT HEOOXOJUMO HCIOJIb30BaTh TEOPETUUECKUI MaTepuall, IeNlaTh CChUIKM Ha
padoThI COOTBETCTBYIOILIE TEOPEMBI, CBOWCTBA, (hopMyJibl U ITp. PereHne 3a1a4 nznaraercst NOAPoOHO U COAEPIKUT

HEOOXOMMBIE TTOSICHUTEIbHBIEe CChUTKH. TekyIiue 3a1anus Ha JabopaTopHbIe PadOTH BBIAIOTCS KaKIYI0 HEJEIT0

Ha MPaKTUIECKOM 3aHATUH. VIHIMBUIyaTbHbIe JOMAITHUE 3aJaHUsI BBIIAIOTCS HA MPAKTUIECKUX 3aHATHIX B

Havaje N3y4eHUs] COOTBETCTBYIONIHX TEM.

Peanuzarus TaHHOW AUCIUTUTIHEL TIPEINIOIAracT Kak OYHOe, TaK ¥ JUCTAHITMOHHOE (hOpMY OOyUeHHS.

camoctosi- | VI3ydeHue JaHHOTO Kypca IpeayCMaTpuBaeT CUCTEMATUIECKYI0 CAMOCTOSITENIbHYIO PaO0OTy CTYJEHTOB Ha[
TeJbHas padoTa | TeOpeTHYECKHM MaTepHalloM, TEKCTAMH PEKOMEHOBaHHBIX YYeOHUKOB M YUEOHBIX IOCOOMIT; pa3BUTHE HABBIKOB
CaMOKOHTPOJIsI, CHOCOOCTBYIOIMX MHTEHCH(UKALIMN yueOHOro npouecca. CTyaeHTaM cleqyeT CTPeMUThCS K
AKTUBM3ALMK 3HAHWI HA 3aHATHUAX M0 JPYTMM €CTECTBEHHO-HAYYHbIM AUCHMIUIMHAM, CBSI3aHHBIM C JAHHBIM
KypcoM. OCHOBHOI! 11e/IbI0 CAMOCTOSITEIILHBIX 3aHATHI N0 JaHHOMY KypCY sIBJISIeTCs yIyOJIeHHOe N3yYeHue
OCHOBHBIX IPUHLMIIOB NOCTPOEHMS NPUOJIMKEHHBIX CXeM, KOTOPBIE HCTIOJB3YIOTCS MTPH allpOKCUMALH
TPaHUYHBIX 32024 A1 AU depeHIMaTbHBIX YPaBHEHUH 1 MHTErpasIbHBIX YpaBHEeHHH. [1py moarotoBke K
KaXJOMY 3aHSITUI0 HEOOXOIMMO 00paTUThCS K yueOHOMY rocoouio. HeoOXxoaumo Takxke U3yduTh JIUTEpATypy U
HHTEPHET-UCTOYHMKH 10 JaHHOH TeMe, YTOOB! yTOUHUTH OIpe/iesieHns1, (pOpMyIMPOBKY OCHOBHBIX PE3YJIbTATOB,
HaWTH QHAJIOTH PEeIllaeMBIM 3a/la4aM U BBHITOJHSEMBIM ypaxkHeHusM. [1pu pabote ¢ npumMepamu HEOOXOAUMO
CTPEMUTBCS HE TOJIBKO K Y3HABAHHIO AJITOPUTMA PELIeHNs] KaXI0H KOHKPETHOH 3a/1aud, HO U K TIOHUMAaHHIO LIeJIH
ero ynorpe0JeHusl B JAHHOM KOHTeKCTe, (DyHKIIMOHAILHOW Harpy3Ku, KOTOPOW JaHHbIN [IpUMep o0agaeT.
CamocrosTesbHas padoTa 0 N3YYEHHIO Kypca IpeArionaraeT BHeayIMTOPHYIO paboTy. DTaribl BHITIOTHEHUS
CaMOCTOSITENIbHBIX paboT: 1. IIpocMOTp yueOHOro nocodust 1 peKOMEHIyeMOi JINTepaTyphl 10 TeMe 3aaHusl. 2.
CocrapiieHre pe3ioMe POYUTAHHOH IJIaBbl COOTBETCTBYIOLIETO pa3/ena PEKOMEHAYEMOT0 TEOPETUIECKOTO
WCTOYHMKA WM yUeOHUKa. 3. BeonHeHne 3aJaHuil o TeMe 1 IX KOMMEHTHPOBaHHUE.

3a4eT IIpu MOATOTOBKE K 3a4eTy 00yJaIeMyCsl peKOMEH/TyeTCsI COCTABUTD TUIaH MPOIiecca MOArOTOBKY, BKITIOYAIOIIEH
U3yUYeHHE, MOBTOPEHUE, CHCTEeMATH3AINI, JIOTHIECKYI0 00pad0TKY MaTepuaia, aHau3 MOJTyIeHHOH
vH(pOpMAIUel ¢ BHISIBIIEHHEM BO3MOKHBIX CJIC/ICTBUI M HESIBHBIX CBOWCTB OOBEKTOB, COCTABJICHHEM CITUCKA
BO3MOXHBIX JJOMIOJHUTEIbHBIX BOMPOCOB U 3aJIaHUIA, TOJTOTOBKY K BBHIIIOJHEHUIO TPAKTUYECKUX 33/4a4 M0 TeMaM
TACHUTIIAHBL.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMponecca
10 JUCIHMILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHoOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca 10 JUCHUIIIHE
(MOZyJTI0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomemeHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

Vue6Hble ayAMTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTeEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
MynbTUMeINIHHAS 8y IUTOPHSL.
KommnbloTepHBIit KJtacc.

12. CpeacTBa aganramuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[Tpu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIeYIOIIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIpHSITHE MH(DOPMALIK 00yYAIOIIMMUCS MHBAIMAAMHU U JIMI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 3[I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOrpaMMHBIX CPEJICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHI/IIjI, CbOpMI/IpyeMI)IX
HHCL{HHJ’IHHOﬁ, 3a CUET AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.
IIporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 11aHoM 1o Harpasienuio 01.04.02

"TlpukiagHass MaTeMaTuka M MHGOpMaTHKA" M MATUCTEPCKO mporpamme "MareMaTnyeckoe MOAeIMpoBaHue (PU3NIECKUX
MIPOIIeCCOB".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.02.01 Cnexmpanvhvie 3a0auu Mamemamuueckoi puuxu

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

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA
IIpocuie noaroroBku: MaremaTuveckoe MoaeanpoBanye (GU3NIECKUX MPOIIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Kapuesckuii, M. M. YpaBHeHUs] MaTeMaTi4ecKoi (pu3HKH. [JOmoHUTE b HBIE TIABH : yueOHoe mocodue / M. M.
Kapuesckwuii, M. ®. ITaBmnoBa. - 2-e u3na., gor. - Caskrt-IletepOypr : Jlanp, 2016. - 276 c. - ISBN 978-5-8114-2133-6. - Tekcr :
371eKTpOoHHBIH // JlaHb : 351eKTpoHHO-O0nbmmoTedHas cucrema. - URL: https://e.lanbook.com/book/72983 (nata oOpareHus:
12.05.2020). - Pexxum goctyma: i1t aBTOpHU3. TTOJb30BaTe eH.

2. Kapuesckuii, E. M. Jlekiuu 1o nvHeiHOH anreOpe 1 aHAIMTHYECKON reoMeTpuy : yueOHoe nocodue / E. M. Kapuesckuii,
M. M. KapueBckuii. - 2-e usa., nepepad. u gor. - Cankr-IlerepOypr : Jlans, 2018. - 424 c. - ISBN 978-5-8114-3223-3. - Tekcr
: 9NIeKTPOHHBIH // JlaHb : 37ekTpoHHO-0MOMMoTeuHast cucrema. - URL: https://e.lanbook.com/book/109505 (nara o6pamenusi:
12.05.2020). - Pesxxum moctyna: sl aBTOpU3. NOJIb30BaTENeH.

3. KapueBckuii, M. M. Jlekuuu 1o ypaBHEHUSIM MaTeMaTH4ecKor (pr3HKH : ydeOHoe rocodue / M. M. KapueBckwuit. - 2-e u3.,
ucnp. - Cankr-IlerepOypr : Jlanp, 2016. - 164 c. - ISBN 978-5-8114-2132-9. - Tekcr : 3neKTpoHHsI // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e. lanbook.com/book/72982 (narta obpawmenus: 12.05.2020). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

JomnoJHUTEIbHAS JUTEpaTypa:
1 AbnpaxmanoB B.I'., Y paBHeHHsI MaTeMaTUIeCKOU (PU3HUKY: TEOPUS ¥ MIPAKTUKA : yueOHOe mocodue / coct. B.I'. AGnpaxMaHOB,
I'.'T. Bynrakosa. - 2-e u3n., crep. - Mocksa: ®JIMHTA, 2019. - 338 c. - ISBN 978-5-9765-1988-6 - TekcT : 271€eKTpOHHBII //
9BC 'KoHncynbranT crygenta’ : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785976519886.html (nata
obpamenusi: 12.05.2020). - Pesxum goctyna : 1o nojrmcke.
2. WmenH A.M., YpaBHenust matematiudeckoit ¢pusuku / meua A.M. - Mocksa: PUSMATIIUT, 2009. - 192 c. - ISBN
978-5-9221-1036-5 - Tekcer : anexktponHsli // 9BC 'Koncynbsrant crygenTa’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785922110365.html (nara o6pamenus: 12.05.2020). - Pexxum ocryna : o
TIOAITTHCKE.
3. ITonoB H.A., YpaBuenusi Makcpesia / [Tonos H.A. - Mockga: IIpomereit, 2012. - 34 c. - ISBN 978-5-4263-0105-4 - Tekcr :
anekTpoHHbid // DBC 'Koncynbrant crymenTa' : [caifT]. - URL : https://www.studentlibrary.ru/book/ISBN9785426301054.html
(mata oopamenus: 12.05.2020). - Pexum nocTymna : Mo HOAIUCKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.02.01 Cnexmpanvhvie 3a0auu Mamemamuueckoi puuxu

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

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

IMpocuns nogroroBku: Marematuyeckoe MoenpoBanue (PU3MIECKHX IPOLIECCOB

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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