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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy omucuunnmHebl paspaboTan(a)(n) LOLEHT, K.H. (ooueHT) XaipynnuHa J1.9. (Kagenpa nHpopMaLMoHHbIX
cucTeM, oTaeneHne oyHaaMeHTanbHON NHAOPMATUKM U MHGDOPMALMOHHBIX TexHonorui), Liliya.Hajrullina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH camocTosiTeNbHO NpurobpeTaTtb, pas3BMBaTh U NPUMEHSTb

Marematnyeckme, eCteCTtBeHHOHay4Hble, cCoLanibHO-3KOHOMUYECKNEe n
npogoeccnoHasnbHble 3HaHUS 15 pelweHns HecTaHaapTHbIX 3a4a4, B TOM YUCHE B
HOBOW NN HE3HAKOMOA cpene n B MexancumninHapHOM KOHTEKCTE,

OrlIK-3 CnocobeH aHanManpoBaTtb NPOECCUMOHaNbHYI0 MHPOPMALINIO, BEIAENSATL B HE
rnaBHoOE, CTPYKTYpUPOBaTb, OPOPMISITE M MPELACTaBNSATh B BUAE aHANUTUHECKNX
0630p0B C 0HOCHOBAHHLIMM BbIBOLAMU U PEKOMEHOALNSMMU;

OriK-4 CnocobeH NpPUMEHSATb Ha NPaKTUKE HOBblE Hay4YHble MPUHLMMBI U METOLbI
nccnenoBaHui;

O6yyatolmiics, OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

OCHOBHbIE MOHSATUS, ONPELENeHUs 1 CBOMCTBA 06 bEKTOB MaTEMaTNYeCKOro aHanuaa, oopMyMpPOBKU 1
JoKasartenbCTBa yTBepXAeHW, MeTOAbl UX [0Ka3aTeNbCTBa, BO3MOXHbIE Cpepbl UX CBA3M U NMPUNOXEHUS B OPYruX
obnacTsix MaTeMaTyeckoro 3HaHUs 1 ANCLUMIMHAX ECTECTBEHHOHAYYHOrO COLEPXaHUS 1 MPUMEHSTb UX Ha
npaxkTtuke

JonxeH ymeTb:

- YMeTb MHTErpmpoBartb PyHKLMM OLHON NepeMEHHON;

- YMETb NPUMEHATb pa3nnyHble METOLbl I'IpI/I6ﬂI/I)KeHHOFO peweHns nHTerpanbHbiX ypaBHean7|

HonxeH Bnagetb:

annapartomM MateMaTnyeckoro aHanmsa, Metogamn nokasatesbCcTea YTBep)K,D,eHI/IVI, HaBblkaM NPpUMEHEeHNs 3TOro B
Opyrux obnacTtsax MateMaTU4ecKoro 3HaH1s 1 OUCLUNIMHAX eCTeCTBEeHHOHAYy4YHOro cogepXxaHus, HaBblkaMn pelleHn4
npakTnyecknx anad

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- 0CO3HaTb CouManbHy0 3HAYMMOCTL CBOei Byayuei npodeccum, obnanatb BbICOKOA MOTUBALMER K UCTIONTHEHNIO
CBOE NpodrecCnoHanbHOM OesaTenbHOCTH;

- MOHMMAaHNSA OCHOBHbIX (PaKTOB, KOHLIEMLWA, MPUHLIMMNOB TEOPUN, CBA3AHHbIX C NPUKNAAHON MateMaTukon u
WHJPOpPMaTUKOM;

- cobupatb, obpabaTbiBaTh M UHTEPNPETUPOBATL AAHHLIE COBPEMEHHbIX HayYHbIX UCCNEL0BAHWIA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.02 OucumnaunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBHOWA
obpasosatenbHol nporpammbl 09.04.02 "VIHpopMaLnOoHHbIE cUCTEMbI U TexHonorum (TexHonorum paspaboTkm
VHPOPMAaLMOHHBIX CUCTEM)" 11 OTHOCUTCS K 0653aTeNbHbIM OMCLUMINHAM.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONIMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENbHYIO
paboty oby4aromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 18 yaca(os), B TOM 4ncne nekuuu - 0 yaca(os), npakTndeckme 3aHaTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 54 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
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CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNNINHDI: 3K3aMEH B 1 cemMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucuMninHbl / MX TPYAO0EMKOCTb CamocTosiTenbHas
N Monyns Cemectp (B yacax) pa6ota
MpakTuyeckuellaboparopHble
Jlekumm 3aHATUA paboTbl
1 Tema 1. MNpubnuxeHHoe BblYUCNEHNE 1 0 o 0 6
‘lonpeneneHHoro nHTerpana

Tema 2. Anroput™ NocTpoeHus
2.|MHTEpPnoNALNOHHbIX KBaOpaTypHbIX 1 0 2 0 6

Cpopmyn
3 Tema 3. KsagpatypHasa dopmyna 1 0 2 0 6

‘|[tvna Maycca v ee yacTHble cnyyau

Tema 4. Metoabl peweHuns
4. WHTErpanbHbIX ypPaBHEHWIA 1 B 2 B 6
5.|Tema 5. MeToa konnokauum 1 0 2 0 6
6.[Tema 6. Metopn ManepkuHa 1 0 2 0 6
7.Tema 7. MeTon nogobnacTel 1 0 2 0 6

Tema 8. MeTon MexaHN4YeCcKux
8. kBampaTyp 1 0 2 0 6
9.[Tema 9. KoHTponbHas paboTa 1 0 2 0 6

Toro 0 18 0 54

4.2 CopepxaHue auCUUMIUHBI (MOBYNS)
Tema 1. MpubnnxeHHoOe BblUUCNIEHME ONMpPeneNeHHOro HTerpana

OCHOBHblE MOHATMSA YACNEHHOrO MHTErpMpoBaHns. oen BoiBoaa kBagpatypHbix doopmyn. KesagpaTtypHbie hopmynbl
NPUOANXEHHOTO MHTEMPMPOBAHNS - OOPMYIIbI NIEBbIX, MPABbIX, CPEAHUX NMPSAMOYrONbHNKOB, Tpaneuuin, CUMNCcoHa.
OueHka norpelwwHocTtein. KoMnbioTepHasa peanmaaums ykasaHHelix Metonos B nakete Wolfram Mathematica. Pasbop
NprYMepoB.

Tema 2. AnropuTM NOCTPOEHUA UHTEPMNONSALMOHHBIX KBaapaTypHbIX doopMyn

OcHoBHble cBeeHUs1 06 NHTEPMONSILMOHHBLIX MHOro4YneHax. OnpeneneHne MHTEPnoNsLUMOHHON KBaapaTypHOM
goopMynbl. ANrOPUTM NOCTPOEHUSI UHTEPMNONSILMOHHBIX KBaapaTtypHbiX doopMy. OLeHKa NnorpewHocTu
VHTEPMONSUMOHHON KBaapaTypHol dpopMynbl. KoMnbloTepHas peannsaums Metoga B nakete Wolfram Mathematica.
Pas3bop npumMepos.

Tema 3. KBagpartypHas chopmyna tuna Naycca n ee 4acTHble crnyyau

OnpeneneHne KBaapaTypHol (popMynbl HAMBBICLEH anrebpanyeckoil CTENeHN TOYHOCTU (KBaapaTypHble (OOPMynbl TMNa
"aycca). HacTHble cnyyvan kBagpatypHoi popmynbl Tvna Maycca - ksagpartypHble goopmynbl Maycca n Menepa. Ouexka
norpewHoctn. KoMnbloTepHas peannsaumst ykasaHHblx MetofoB B nakete Wolfram Mathematica. Pazbop npumepos.

Tema 4. MeToabl peLLeHUA UHTEerpanbHbIX YpaBHEHU

OCHOBHbIE NMOHATUS 1 ONPELENEHNS TEOPUN MHTErPaNbHbIX ypaBHEHW. ONpeneneHne NHTErpanbHOro ypasHeHUS
dpenronbmMa NnepPsoro 1 BTOPOro poLoB, MHTErpanbHOro ypasHeHUs Bonbteppa. O630p METOLOB peLLEHMS
WHTErpanbHbiX ypaBHeHwin. MeTon 3ameHbl siapa Ha BbipoxaeHHoe. MeTon nocnefnosatenbHbix NpubnvxeHunii. MNpsiMole
1 NPOEKLMOHHBIE MeTobl. Pazbop nprMepos.

Tema 5. MeTon konnokauumu
OcHoBHble NoHATMS. CBeaeHNs 13 Teopun NPUBINXEHUs OYHKLUWIA TPUrOHOMETPUYECKMU

nonuHomamu n anrebpanyeckmmu MHorodneHamu. OnucaHve MeTona Konnokauui peleHns UHTerpanbHOro ypaBHEHNS
®dpepronbma |l pona. Teopema o cxoamMMocTy MeToga konnokauum. Pasbop npumepos. KomnbioTepHas peanusaums
metoda B nakete Wolfram Mathematica

Tema 6. Metop NanepkuHa

OcHoBHble noHATMA. MeTog ManepkuHa peleHns nHTerpanbHoro ypasHeHus ®penronoma Il poaa - nepnoamyeckuin n
HenepuoanYecKnii cnyyav, aHanuTUYecKnin Bug, NpnbnmnxeHHoro pelweHus. Teopema o cxoaMMmoctn metona ManepkmHa
W cneacTBus K Hei. Pasbop npumepos. KomnbloTepHas peanusaums metoga B nakete Wolfram Mathematica.

Ctpannua 4 n3 9. inn

3AE
yHH

CEMALMOHHE AHATK T



Mporpamma oucuunnmHel "CneuunanbHble rnasbl MatemaTkun”; 09.04.02 "MIHopMaLMOHHbIE CUCTEMBI 1 TEXHONOTrKn".

Tema 7. MeTon, nopobnacren

OcHoBHble NoHATMSA. MeTon nonobnacteli pelweHns UHTErpanbHOro ypaeHeHns ®pegronsma |l poga - nepuognyecknii n
HenepuoaNYeCcKnin cnyyam, aHanuTuy4eckKnin Bug NpnbnmnxeHHoro peleHus. Teopema o CX0AMMOCTU MeTona
nogobnacrtei 1 cneacTems K Heit. Pazbop npumepos. KomnbioTepHas peanusaums metoga B nakete Wolfram
Mathematica.

Tema 8. MeTon MexaHM4YeCKUX KBagpatyp

OcHoBHble NoHATMA. MeToa MexaHN4Yeckuin KBaapaTyp peleHunst nHTerpansHoro ypaesHeHus dpearonbma |l poga -
NeproLNYECKUIA 1 HEMEPVOLMNYECKUI Cydan, aHANMTUYECKUIA BUL, NPUBNNXKEHHOrO pelleHmns. Teopema 0 CXOANMOCTU
MeTo[a MexaHnyeckux keaapatyp. Pasbop npumepos. KomnbloTepHas peanvsaums metoaa B nakete Wolfram
Mathematica.

Tema 9. KoHTponbHas paborta

BbinonHeHme KOHTpOnbHOM paboTel. KOHTponbHas paboTta NpoBoAMTCS Mo BapuaHtam. B kax oM BapuaHTe nea
3a[aHus - Ha YMCNIEHHOE UHTErPUPOBaHMe, Ha NPUBNNXEHHOE PELLEHNE UHTErPaNbHOMO ypaBHeHNs. OueHMBaloTCA
BnafeHne Matepranom no Teme paboTbl U NPaBWUIbHOCTb BbINONHEHWS 3a8aHuii. [pr BINONHEHUM paboThl LOMyCcKaeTCs
peleHre 3a8a4n Ha KOMMbIOTEPE C LEMOHCTPaLUVEN KOAA PeLeHNs NpenofasaTento.

5. MNepeueHb yue6HO-MeTOAMYECKOro obecnevyeHns st CaMOCTOsSITeNbHOWU paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/tOYAET Kak MOSHOCTbI0 CAaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPaboTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO Mo AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOIi U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauum ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpEeX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUTET"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) dpegepanbHoro yHmeepcuteTa

NHTerpanbHble ypaBHeHus. Knaccudmkaums nMHENHbIX MHTerpanbHblX ypaBHEHWUA -
http://pmik.petrsu.ru/user/semenova/DIFF_UR/Doc/Lections/Lection_8.pdf

KeBanpatypHble chopMy/ibl HaMBbICLEN anrebpanyeckon CTeneHn TOYHOCTH -
http://window.edu.ru/resource/360/55360/files/stup378.pdf

Manxupos A.B., MNMonsHuH A.[l. CnpaBo4yHMK N0 UHTErpanbHbIM ypaBHeHUsM - http://www.alleng.ru/d/math/math211.htm

6. DOHA, OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLOYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUueHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B choHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 0By4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO ANCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNtoYas TpeboBaHms, NpeabsBAsieMble K OeACTBUAM 00yHaloLwmXxcs,
LEMOHCTPVPYEMbIM pe3ynbTataM, 3a4aHus pa3nnyHbIX TUMOB.

DoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)
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OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

BbluncneHve onpeneneHHoro nHTerpana no oopmynam Tpaneumin n Cumncona -
http://www.mathprofi.ru/formula_simpsona_metod_trapecij.html

MeToabl peweHns nHTerpanbHbiX ypasHeHeHui - hitp://www.alleng.ru/d/math/math207.htm

MprbnnxeHHOEe BbIYNCIEHNE ONPELENEHHOIO UHTErpana -
http://ru.solverbook.com/spravochnik/integraly/priblizhennoe-vychislenie-opredelennogo-integrala/

MpsiMble METObI pPelWeHNs MHTEerpanbHbIX ypaBHEHWUA -
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=8& etext=817.5ifsMv00-bxlInciiDapJU3z2Bu

PeweHwve nHTerpanbHbIX ypaBHEHU METOA0M KBaapaTtyp -
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=817.5ifsMv00-bxlInciiDapJU3z2Bu

9. MeTognueckue ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauyeckme peKoOMeHpaumm

npaktuyeckme | [ns BbiNONHEHNS NPAKTUYECKUX 3a4aHNi CTyAEeHTaM PEKOMEHAYETCSA 03HAKOMUTLCS C

3aHATMA TEOPETMYECKM MaTeprasoM Mo n3y4aemor Teme u obpasuamm peweHust 3agad. MNpomexyToyHbie
pac4yeTbl pekomeHayeTcsa nposoanTb B nakete Wolfram Mathematica. Mocne BbinonHeHns 3apaHnii
LOSIXXeH 6blTb NPenoCTaBeH OTHET O NpohenaHHol paboTe ¢ 06CyXOeHNEM MONYYEeHHbIX
pe3ynbTaToB 1 BbIBOOOB.

camocTos- | CamocTosiTensHasa paboTa CTyAeHTOB HanpasneHa Ha yrnybneHme NMeoLWwmxcs 1 Nony4eHne HoBbIX
TenbHas 3HaHW. PekoMeHayeTcs U3y4nTtb LOMNONHUTENbHBLIE TEOPETUYECKMI MaTepran no YNCIEHHOMY
paboTa WHTErpupoBaHuo U NPUBINXKEHHOMY PELIEHMIO MHTErPaNbHbIX YpaBHeHWiA. BeinonHeHne
npakTu4ecknx 3afaHuin pekomeHayercsa nposoautb B nakete Wolfram Mathematica

aK3aMeH OKk3aMeHaLMOHHbI BUNeT BKOYAET ABa BONPOCA: TEOPETUYECKNI 1 NpakTudeckuii. Bo BTopom
BOMPOCE CTYAeHTy ByneT NPeasioXeHo 3afaHne Ha YUCTEHHOE NHTErPUPOBaHME U NPUBINXEHHOE
pelweHrne nHTerpanbHoro ypasHeHus. [Jonyckaetcs ucnonb3osaHue naketa Wolfram Mathematica
LLNS BbIMOHEHNS MPOMEXYTOUYHbIX PACYETOB C AEMOHCTpaLMEl KOLa peleHns npenonasarento.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOTMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOrO
npouecca no gucuunanHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayto)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme MetTonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA 1S €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOaAx 6e3 noTtepun OoaHHbIX WK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoWmMxXcsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHVKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTNBHbLIX CNOCOO0B, B TOM YMCNe BUPTYanbHbIX nabopaTopuin 1 CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arowWerocs ¢ npernonaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaAMU U 3aLMTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOOMXKXNTENIbHOCTY caaqm oby4atolwyMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatolwerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENIbHOCTUN BbICTYMNEHNS 0byyatowerocst mpun 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 09.04.02

"IHChopMaLMOHHbIE CUCTEMBI 1 TEXHONOrMU" 11 MAarMcTepcKoi nporpamme "TexHonormm paspaboTkm MHGOPMALIMOHHBIX
cucTem".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.02 CneuwansHbie rnaBbl MaTeMaTnku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 09.04.02 - IHOpPMaLIMOHHbIE CUCTEMbI U TEXHONOM N
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
Keanudumkaums BbiNyCKHUKA: MArncTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018

OcHoBHas nuTeparypa:
1. Baxeanos, H.C. YncneHHble MeTodbl B 3a4a4ax 1 ynpaxHeHusIX [SnekTpoHHbIn pecypc] : y4ebHoe nocobue / H.C.
Baxsanos, A.B. JlanuH, E.B. YuxoHkos ; nog pen. CanosHuyero B.A.. - OnekTpoH. gaH. - Mockea : Vi3garenscteo
'Nabopatopus 3HaHuiA', 2015. - 243 c. - Pexxnm goctyna: https://e.lanbook.com/book/70743 . - 3arn. ¢ akpaHa.
2. Knpees, B.W. YucneHHble MeToAbl B NpuMepax 1 3agadvax [OnekTpoHHbI pecypc] : yiebHoe nocobue / B.W. Kupees,
A.B. MaHTenees. - OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NaHb, 2015. - 448 c. - Pexum goctyna:
https://e.lanbook.com/book/65043 . - 3arn. ¢ skpaHa.

JdononHutenbHas nuteparypa:
1. Bacunbesa, A.b. VHTerpanbHble ypaBHeHMs [OneKTpoHHbIl pecypc] : y4ebHuk / A.B. Bacunbesa, H.A. TUXOHOB. -
OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NaHb, 2009. - 160 c. - Pexunm poctyna: https://e.lanbook.com/book/42 . - 3arn. ¢
3KpaHa.
2. MNonsiHuH, A. . CnpaBoYHUK MO MHTErpanbHbIM YypaBHEHNSAM [DNEKTPOHHbIN pecypc] : cnpasoyHuk / A. L. [NonsHuH,
A.B. MaHXupoB. - OnekTpoH. faH. - Mocksa : ®duamatnut, 2003. - 608 c. - Pexum goctyna:
https://e.lanbook.com/book/2278 . - 3arn. ¢ skpaHa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 8 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma oucuunnmHel "CneuunanbHble rnasbl MatemaTkun”; 09.04.02 "MIHopMaLMOHHbIE CUCTEMBI 1 TEXHONOTrKn".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.02 CneunarnbsHbie rnaBbi MaTeMaTuku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 09.04.02 - IHOpPMaLIMOHHbIE CUCTEMbI U TEXHONOM N
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 9 ns 9. Bl YHH

AR 5 AN LM O



