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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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 13. Bl YHH
rlorlyfos

AR 5 AN LM O
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Mporpammy omcuunnuHebl paspaboTan(a)(n) LoueHT, K.H. Xyukosa O.C. (kagpepa MaTeMaTMyeckmx METOLO0B B reonoruu,
WHcTutyT reonorum n Hedprerasosbix TexHonoruin), OSZaharova@kpfu.ru ; poueHT, k.H. (ooueHT) TioneHesa O.H.
(kagpenpa maTemMaTnyeckmx MeTonos B reonornn, IHCTUTYT reonornm u HedprerasosbliX TEXHONOMNI),
Olga.Tyuleneva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTtaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 CnocobHOCTbO MCNONb30BaTh B NPOMOEecCnoHanbHon aesTenbHoCTU 6a3oBble
3HAHMS MaTteMaTuKy N eCTeCTBEHHbIX HayK

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:
OCHOBHbIE MOHATUS U METOAObI PA3LENIOB MAaTEMATVKM, BXOLAAWMX B MPOrpammy Kypca.

JonxeH ymeTb:

NPUMEHATb MaTteMmaTn4yeckme Metonbl, OTHOCALWMEeCA KO BCeM padnenam Kypca, npun peweHnin I'IpOC*)eCCVIOHaJ'lebIX
3anad

JonxeH Bnanetb:
HaBblKaMn NPUMEHEHNS MAaTEMATUYECKMX MOLAENEN AN ONUCAHNS (PU3NYECKMX NMPOLLECCOB
JlonxxeH 0eMOHCTPNPOBaTh CMOCOBHOCTL Y FTOTOBHOCTb:

3HaTb OCHOBHbIE MOHATMSA U METOAbI pa3nenos MateMaTukin, BXoOoswWwmx B nporpaMmy Kypca.

YMeTb NpUMEHSITb MateMaT4yecKmne MeToibl, OTHOCSILMECS KO BCEM pasfenam Kypca, npv peleHum
npodpeccroHanbHbIX 3aaau.

Bnanetb HaBbikamu NPUMEHeHNA MaTteMaTnyeCckunx mMogenen onsa onucaHus don3nYecknx NpoLIeccos.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

[aHHag oucumnnuHa (Moaynb) BktoveHa B pasaen "b1.6.05 OucuunnmHbl (Mogynm)" 0CHOBHOM NPOGOECCMOHANbHOW
obpasoBatenbHoli nporpammel 05.03.01 "Meonorus (Feonorus)" n oTHocuTcst K 6a30Bol (0bwenpodeccnoHanbHoM)
yacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLUMMAUHBI cocTaBnseT 11 3a4eTHbIX(ble) eanHuL(bl) Ha 396 Yaca(os).

KoHTakTHas paboTta - 167 4aca(oB), B TOM Yucne nekumm - 72 4aca(oB), npaktTuyeckune 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 92 Yaca(oB), KOHTPONb caMoCTosITENbHOM paboThl - 3 Yaca(os).

CamocTositenbHas pabota - 148 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 81 yaca(os).

dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNHBL: 3K3aMeH B 1 CEMECTpE; 9k3aMeH BO 2 CEMECTPE; 9K3aMeH B 3
cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl N0 AUCLMNNIMHE (MOAYNIO)
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 1. OcHOBbI NMHeHOM anrebpsbl.
Martpuupl. Jenctsma ¢ matpuuamu.
Onpepenntenu. PeweHne cuctem
1 }'II/IHeI7|HbI3( ypaBHeHNn METO00M 1 6 0
" lobpaTHoit MaTpuLbl, METOLOM
Kpamepa n metogom "aycca.
PaspewnMocTb 1 4UCno peweHnia
CUCTEMBI.

Tema 2. OCHOBbI BEKTOPHOW anrebpbi.
BekTopbl. CkanspHoe, BEKTOPHOE 1

2. [cMewaHHoe Npov3BefeHne BEKTOPOB 1 4 0 4 28
B TPEXMepHOM npocTpaHcTee. baauc.

Tema 3. OcHOBbI aHaNMTUYECKONA
reoMeTpumn Ha NNOCKOCTM U B
npocTtpaHcTee. [psmas Ha
nnockoctn. Kpueble BTOPOro
3_[nopsaka. MpuBeaeHue ypaBHeHNS K 1 8 0
" |kaHoHMuYeckoMmy Buay. lMpsamas B
npoctpaHcTse. MnockocTb.
[MoBepXHOCTM BTOPOro nopsaka.
MpuseneHne ypasHeHNs K
KaHOHMYecKoMy Buay.

Tema 4. ®yHKUMSA OOHOW
nepeMeHHol, cnocobbl ee 3anaHus.
4 OneMeHTbl KOMOMHATOPUKM. ” 8 0
" |NocnepoBatenbHOCTU 1 Npeaenbl
nocnenosartenbHocTen. Npenen n
HEMNPEepPbLIBHOCTb HYHKLNK.

Tema 5. ncdepeHunpyemocTb
PYHKUNN OQHON NEepPEMEHHOIA.
Tabnuua npomssonHbix. CBOMCTBA
npou3sogHbIX. [Mpon3BoAHbIE BbICIIMX
5. [MOPsAKOB. ®dopmyna Tenopa u ee 1 8 0 8 19

" |npumMeHeHue. MNpasuno JlonuTans.
[MocTpoeHue n nccnegosaHve
rpacoukoB doyHKLMiA. Hanbonblee 1
HauMeHbllee 3Ha4YeHNs PYHKUMN Ha
oTpeske.

Tema 6. DyHKUNN MHOTUX
nepemMeHHbIX. HacTHble
npoussogHble. [ponssogHas no
6. [Hanpasnexmio, rpaamneHT. > 4 0

" |Mpon3BoaHbIE BbICWNX MOPALKOB.
®dopmyna Tennopa. JlokanbHble
3KCTpeMyMbl. MeTo HauMeHbLUNX
KBaOpaToB.

Tema 7. MNepBoobpasHas oyHKUMK,
ee csoicTea. HeonpeneneHHsbii

7. |wHTerpan. Tabnmua nHTerpanos. 2 6 0 12 1
Cnocobbl MHTerpupoBaHus. Knaccbl
NHTErpupyeMbix OYHKLNIA.

Tewma 8. OnpeneneHHbIi MHTErpan no

oTpesky. [NpunoxeHus

g. [onpeaeneHHoro uxTerpana. > 4 0
" [MpnbnunxeHHoe BblYMCNEHNE

onpefeneHHoro nHTerpana.

HecobcTBeHHbIE MHTErpansbl.

CrpaHnua 4 13 13.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumunivHbl / MX TPYAO0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekunm 3aHATUS paboTbl

Tema 9. KoMmnnekcHble 4ncna,
0. CI'IOVCOGbI nX NpeacTaBneHuns. 3 > 0 > >

JleincTBns Haa KOMMAEKCHbIMU

yncnamu.

Tema 10. KpaTHble nHTerpansl, nx

CBOWCTBA U MPUNOXEHNS.
10.|KpnBONMHEHbIE N MOBEPXHOCTHbIE 3 6 0 8 10

WHTEerparsbl, MX CBOMNCTBA U

NPWNOXEHUS.

Tema 11. OBbIKHOBEHHbIE
JndpdepeHumnanbHble ypaBHeH s
nepsoro nopsaka (c
11.|pasoensowmmMmnca nepemMmeHHbIMu, 3 4 0 4 5
OAHOPOAHbIE, NIMHENHbIE, YPaBHEHNS
BepHynnu, ypaBHeHNs B NOMHbIX
andpepeHumanax).

Tema 12. OudbdpepeHumanbHble
YpaBHEHUS BTOPOro rnopsiaka
(Donyckarowme NoOHMXeHne nopsaka,
NIHeHbIe 0 HOPOAHbIE 1
12.|HeooHOPOOHbIE 3 6 0 8 10
andodpepeHumanbHbie ypaBHEHUS C
MOCTOSIHHbIMU
KoadpdpmumeHTamn).Cuctemsl
AndpbdoepeHumanbHblX YpaBHEHWIA.

Tema 13. Yucnosble psgpl.
3HaKononoXunTenbHble paabl.
TeopeMmbl cpaBHeHus. [locTaTtoyHble
MPU3HAKN CXOAUMOCTMW.
3Hako4yepenyowmecs paabl.
13.|MpwnsHak einbHuua. 3 6 0 8 8
®yHKUMoHanbHble psaabl. CTeneHHble
psobl. Pagbl Tennopa n paabl Pypbe.
MpuMeHeHNs psOoB AN YUCNEHHOMO
peweHnsa ouddepeHunanbHbIx
YpaBHEHNA.

Ntoro 72 0 92 148

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. OcHOBbI NMHeHon anre6pbl. MaTpuubl. OencTBusa ¢ matpuuamn. Onpenenurenn. PeleHne cucrem
NUHEWNHbIX YpaBHEHUIA MeToL,0M obpaTHOW MaTpuubl, MeTogoM KpaMmepa u Metogom Maycca. Paapelummoctb
4YMCNO peLUeHUn CUCTEMBI.

Onepaumu Hap maTpuuamu. Onpenenutenn. CeoiicTea onpedenvTeneii. Tepema o pasnoXeHun onpenenutens no
aNeMeHTaM HeKoTopoi cTpoku. PaHr Matpuubl. ObpaTtHas MaTpuua. MatpuyHble ypaBHeHus. PelueHne cuctem
NIMHENHbIX ypaBHeHWn. COBMECTHbIE U HECOBMECTHbIE CUCTEMbI ypaBHeHUIA. becuncneHHoe MHOXeCTBO peweHuii. Meton
obpatHoi maTtpuubl, MeTog Kpamepa u meton Maycca.

Tema 2. OcHOBbI BEKTOpHOU anrebpbl. BekTopbl. CkansipHoe, BEKTOPHOE U CMeLLaHHOe NpousBeneHne BeKTOPOB
B TPeXMepHOM npocTtpaHcTee. basuc.

MoHsiTne 6asuca. MNpoekumns BekTopa. MNpeacTtasneHne BekTopa Yepes 6asnc. Cymma, pasHOCTb BEKTOPOB. YMHOXEHWE
BekTopa Ha ckanap. CkanapHoe nponssefeHne BEKTOPOB, ONpeaeneHne, CBoncTea. BoiBoa hopMynbl CKanspHoOro
npoun3BeneHUsi BEKTOPOB, 3aAaHHbIX B OPTOHOPMUPOBaHHOM Hasnce.BekTopHoe NponsseneHe BEKTOPOB,
onpeneneHne, ceoncTea. BeiBoa oopMynbl BEKTOPHOIO NPOM3BEAEHNS BEKTOPOB, 3a4aHHbIX B OPTOHOPMUPOBAHHOM
6asmnce.CMelwaHHoe Npon3BeAeHe BEKTOPOB, OnpeaeneHne, CBOMCTBa, MPUIOXEHUS.

15. BekTopbl NPON3BONbHON pa3MepHOCTH.
Tema 3. OCHOBbI aHaNIUTUYECKOW reOMETPUM Ha NIOCKOCTU U B NpocTpaHcTse. Npsimas Ha nnockocTu. Kpusble

BTOpOro nopsiaka. MpueeneHue ypaBHeHUs1 K KaHoOHUYeckomy Buay. Mpsimas B npoctpaHcTBe. MnockocThb.
MoBepxHocTu BTOporo nopsiaka. MpueeneHne ypaBHeHUs K KAHOHMYECKOMY BUAY.
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OcCHOBbI aHANUTUYECKOW reoMeTpun. YpaBHEHME NIMHUM HA NIOCKOCTU. YpaBHEHWE NPSMOi Ha NAIOCKOCTYW C YrIOBbIM
KO3PPULIMEHTOM YpaBHEHME NPSMON, NPOXOAsWeln Yepes ABe faHHble Touku. Obuee ypaBHeHVe Npamoit. Yron Mexay
npsiMbIMK. JTuHUK BTOpOro nopsaka. KaHoHu4Yeckne ypaBHEeHUst OKPYXXHOCTU, annunca, runepbonsl, napabonbi.
MpeobpazoBaHns NPSIMOYrofbHOM CUCTEMbI KOOPAMHAT.Y paBHeHMe noBepxHocTu. Obliee ypaBHEHWE NNOCKOCTH.
B3avMHoe pacnonoxeHue AByX NNOCKOCTEN. Yron Mexy nnockocTamu. PacctosiHue oT To4ky o nnockocTu. MNpsmas B
npoctpaHcTee. KaHoHMYeckre 1 napameTpuyeckme ypaBHEHUS NPSIMON B MPOCTPAHCTBE. YTron Mexay NpsiMbIMu.
B3avMHoe pacnonoxeHue npsmMoli 1 niockocTu. NoBEepXHOCTU BTOPOro nopsiaka: cdoepa, annmncon, anannTuyecku
napabonouna, UMnMHIpUYeckasl NoBEPXHOCTb, KOHMYEeCKas MOBEPXHOCTb.

Tema 4. PYHKUMSA OOHON NepeMeHHOM, cnocobbl ee 3agaHus. AneMeHTbl KOM6MHaTopuku. MocnepoBarenbLHOCTU
M npepenbl nocnenoBatenbHocTen. lNMpenen v HenpepbIBHOCTb (PYHKLUN.

OneMeHTbl Teopun MHOXeCTB. MoHATUE doyHKUMM OaHOW NepeMeHHoi. ObnacTte onpeneneHns gyHkumn. Cnocobbl
3afaHusi.Yucnosble nocnenoBaTensHOCTU, UX Npenensl. Mpenen goyHkumn. BeckoHewHo manble 1 6eckoHe4YHOo Bonblune
PyHKLMK ux cBorcTBa. CBOVCTBa Npenenos doyHKUMM. [epBbii 1 BTOpPOW 3aMedatenbHble npenensl. HenpepblBHOCTb
PYHKLMW, ONpeneneHns 1 CBocTBa. TOYKU paspbiBa oyHKLMM 1 UX Knaccudpmkauus.

Tema 5. OudpcpepeHumpyemoctb yHKLMM OOQHOM NnepeMeHHoN. Tabnuua npon3BoaHbIX. CBOMCTBa
npoussogHbIX. [pon3BoagHble BbICLUUX NopsaakoB. Popmyna Tennopa n ee npumeHeHue. Npasuno Jlonutans.
MNocTpoeHue n nccneposaHue rpadomkoB oyHKLMA. Hanbonbluee U HauMeHblLUee 3HaYeHUs1 PYHKLUN Ha
oTpe3ke.

MoHsATUE NPON3BOAHON COYHKLIMW, €€ FEOMETPUYECKUI 1 douandeckuii cmbicn. Tabnuua npoussoaHbix. MponssoaHbIe
HesIBHOW, NapameTpuyeckn 3afaHHol pyHKUMKM, obpaTHOi doyHKumMK. JudpdoepeHLuman, MHBapnaHTHOCTb ero OOpPMbI.
"eomeTpuyeckuin cmoicn andpdpepeHumnana.Teopemsol o Ponns, Jlarpanxa, Koww. MNpasuno Jlonutans. icchepnosaHne
PYHKLIMM 1 NOCTPOEHNA rpadpuka.

Tema 6. PYHKLMN MHOTUX NepeMeHHbIX. YacTHble npousBoaHble. pon3BoaHas MO HanpaBieHUo, FrPaaueHT.
MpounseoaHbie BbiCLUMX nopsakos. dopmyna Tennopa. JlokanbHble aKcTpeMyMbl. MeTon, HauMeHbLUNX
KBajgparoB.

CDyHKLI,I/II/I MHOIMX nepemMeHHbIX. BbluncneHmne 4acTHbIX NpPOon3BO4HbIX NEpPBOro 1 BTOPOro nopsankos. rlpOI/I3BO,D,HbIe
CNOXHbIX (*)yHKLI,I/IIZ. ﬂpOI/I3BO,D,H8.9| no HanpaeneHuto, rpagueHT. I'Ipomaso,qu|e BbICLIMX MOPSALOKOB. CMelaHHble
npon3eogHble. CDopMyna Te|7|nopa. JlokanbHble 9KCTPEMYyMbl. HaxnxneHne YCNOBHbIX 3KCTPEMYMOB. MeToq4 HanMeHbLWmnx
KBaopartos.

Tema 7. NepBoob6pa3Has hyHKLMK, ee cBoCcTBa. HeonpeneneHHbI uHTerpan. Tabnuua nHrerpanos. Cnocoo6bl
MHTerpmpoBaHusa. Knaccbl MHTErpupyembix yHKLMIA.

HeonpeneneHHbili nHTerpan. BaxHeiwme cBoicTBa NHTErpUpoBaHns. Tabnuua nHterpanos. OCHOBHbIE METOLb
WHTErpnposaHus. VIHTerpnposaHve npocTenwmnx yHKUNIA, MHTErprpoBaHme NoOACTaHOBKOW. VIHTerpmposaHue no
yactsM. MHTerpnposaHue npocTteiwmx pobHO paumnoHanbHbix OyHKUMIA. VIHTerpupoBaHne LpobHO pauvoHanbHbIX
OYHKUMIA TPUrOHOMETPUYECKUX apryMeHToB. IHTerpnpoBaHe NpocTenwmnx nppaumnoHanbHOCTEN .

Tema 8. OnpepeneHHbIN NHTerpan no otpesky. MNpunoxeHus onpeneneHHoro uHterpana. NMpuébnuxeHHoe
BbluMC/ieHMe onpeneneHHoro uHterpana. Heco6cTBeHHbIe MHTErpanbl.

OnpepeneHHbIi MHTErpan no oTpesky. BoluncneHve onpeneneHHbIX UHTErpanos. 3amMeHa NepeMeHHON B onpeneneHHoM
uHTerpane. MNpunoxeHns onpeneneHHoro uHTerpana. BelumcneHre nnowanm nnockon ¢ourypsl, onvHel gyrv, obbema
Tena epatieHus. I'Ipm6nv|>KeHHoe BblHMCNneHmne onpeneneHHoro nHterpana. BbluncneHne HecobCTBEHHbIX NHTEerpanos 1
pona. Teopembl CpaBHEHNS.

Tema 9. KomnnekcHble yncna, cnocobbl ux npeancraBneHus. JdencTens Hag KOMMEKCHbIMU YUCTaMM.

KoMnnekcHble Yncna, 0CHOBHble NOHATUA. [leAcTBUTENbHAA 1 MHMMAS YacTW KOMMNEKCro Yynucna. FeOMeTqueCKoe
|/|306pa>KeHv|e KOMMNEKCHbIX Yncen. Anre6pav|quKa9|, TpuroHoMeTpun4eckas 1 nokasaresbHas CpOprI 3anncun
KOMMAeKcHoro Yyncna. [leicTema Haa KOMANEKCHbIMU Ycnamm (cnoerme, BblYHTaHMe, yMHOXeHWne, neneHne,
BO3BedeHune B CTeneHb, n3ene4vyeHme KOpHSI)

Tema 10. KpaTHbIe MHTerpasnbl, UX CBOMNCTBA U NPUITOXEHUSI. KpMBOﬂMHeﬁHbIe U NOBEpPXHOCTHbIe UHTerpanbl, UX
CBOWCTBa U NPUNOXeHUs.

JlBOMHOWM UHTErpan n ero OCHOBHbIE CBOWCTBA. BbluncneHvne ABOMHOrO MHTErpana B 4ekapToBbIX U NONSPHbIX
KoopamHatax. lMpunoxeHuns nBonHOro nHTerpana. TPoNHOM MHTerpan n ero OCHOBHbIE CBOWCTBA. Bbluncnerve
TPOWHOro uHTErpana.3ameHa nepemMeHHbIX B TPOWHOM nHTerpane. lMpunoxeHus TpoiHoro nHiterpana. KpueonuHeHele
WHTerparbl Nepeoro 1 BTOPOro poaa, ux CBONCTBa 1 npunoxexus. @opmyna Octporpaackoro-I'pnHa. Ycnosus
HEe3aBMCMMOCTW KPUBOSIMHENHOr0 MHTErpana BTOPoro poaa oT nyTu UHTerpnposaHus. [NoBepXHOCTHbIE UHTErpanb
nepBOro 1 BTOPOro poAaa, Ux CBoCTBa 1 npunoxeHus. dopmyna Octporpanckoro-aycca. @opmyna Ctokca.

Tema 11. O6bikHOBEHHbIe audhepeHLmanbHble ypaBHEeHUs1 NepBOro Nopsiaka (C pa3aensouwmMmcs
nepeMeHHbIMU, 0OHOPOAHbIE, INHEeHble, ypaBHeHUs BepHynnu, ypasHeHus1 B NONHbIX audpcpepeHumnanax).

O6bIkHOBEHHbIE AndddpepeHLmnanbHble ypaBHeHns. OCHOBHblE MOHSATUA.3a4auu, npyuBoasiume K anddpepeHumnanbHbIM
ypasHeHusM. 3agada Kowu. PeweHne andgepeHumanbHbiX ypaBHEHWIA NEPBOro Nopsaka ¢ pasaensowmnmmcs
nepemeHHbiMU. OQHOPOAHbIE, NTMHENHbIE AndddhepeHLManbHbIe ypaBHEHUS NepBoro nopsiaka. PeweHre ypasHeHui
BepHynnu. YpasHeHue B NONHbIX gudpdpepeHumanax.

Tema 12. OudphepeHumnanbHble ypaBHEHUA BTOPOro nopsiaka (monyckaroLiue noHUXeHue nopsaka, IMHenHble
OQHOpOAHbIE U HeOOHOPOAHbIe AnddepeHLUnanbHblie ypaBHEeHUS ¢ NOCTOSIHHbIMU KOo3dbcpuumeHTamm).Cuctemol
anddpepeHLmanbHbIX YpaBHEHU.
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OundbcpepeHLmanbHble ypaBHEHNS BTOPOro Nopsiaka, Lonyckawlme noHnxeHve nopsaka. Obiee pelweHve
OLHOPOIHbIX AndodpepeHUManbHbIX YPaBHEHWI ¢ MOCTOSHHBIMK KOo3dgodomLMeHTamu. PelueHne HeoAHOPOOHbIX
AndohepeHLIManbHbIX YPaBHEHWUI C MOCTOSIHHLIMU KO3dhgpuLmeHTamMmn. MeTon HeonpeaeneHHbIX KO3(ULIMEHTOB
onpeneneHunst HacTHOro PelleHnst HeOAHOPOAHOrO YPaBHEHNS .

Tema 13. Uncnosble paabl. 3HaKOMONOXUTENbHbIE psaabl. TeopeMbl cpaBHeHUs. [locTaTouHble NPU3HaKU
cxommumMocTu. 3Hakouepenyowmecs pagbl. MpuaHak JlenbHuua. PyHKUMOHaNbHbIe pApbl. CTeneHHble psanbl.
Panbl Teinopa n paabl Pypbe. NpUMeHeHNs psaaoB Osi YACTEHHOro pelweHUs anddepeHuranbHbIX
ypaBHEHUN.

Yuncnosble psifbl. 3HAKONONOXUTENbHBbIE psabl. JlocTaTouHble NpU3HakmM cxoanmocTy ( npuaHak Janambepa,
panvkanbHbiii npusHak Kowwn n uHterpanbHbivi npuaHak Kowwn). Teopembl cpaBHeHNS. 3Hako4Yepeayowmnecs paabl.
AbconoTHas 1 ycnosHas cxogumocTu. MpusHak NenbHuua. dyHkumMoHanbHble psaabl. CteneHHble psapbl. Teopema
Abens. NHTepean cxoaumocTn. Paapl Teiinopa u psabl dypee. MpuMeHeHns psaoB O YUCIEHHOTO PeLleHns
angopepeHumanbHbiX YpaBHEHWIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaoWwmnecs YnuTarT v
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKOYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTeNbHBIM MPOrPaMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

3arpyska nporpammbl MAXIMA - http://maxima/files/Maxima-Windows/5.28.0-Windows/maxima-5.28.0-2.exe/download
WHTerpuposaHue - www.intuit.ru/shop/product.xhtml?id=2494764

Nekunun no matemaTuke ans reonoros - http://kpfu.ru/docs/F736557483/Bakalavry.pdf

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvmninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYMIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELACTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS 418 KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM 06yqa|ou4v|xcsl,
OEMOHCTPUMPYyEMbIM pe3yibTaTtaM, 3anaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucuMnauHbl (Moaynsl) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (M6o B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES3 3NEKTPOHHbIE BUBNMOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aktoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

OudpdpepeHumnanbHbie ypaBHEHUS -
www.intuit.ru/shop/books/departments/mathematics/diffequations/product.xhtml?id=2493555

3arpyska nporpammbl MAXIMA -
http://sourceforge.net/projects/maxima/files/Maxima-Windows/5.28.0-Windows/maxima-5.28.0-2.exe/download

WHTerpanbHoe ucuncneHne - www.intuit.ru/shop/product.xhtml?id=2494713

WHTErpmnposanue - www.intuit.ru/shop/product.xhtml?id=2494764

JNekumun no matemaTtuke ans reonoros - http:/kpfu.ru/docs/F736557483/Bakalavry.pdf

MatemaTnka. 3anadqHuk - www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op
MpakTrkym no pabote B nporpamme MAXIMA - http://www.pmtf.msiu.ru/chair31/students/spichkov/maxima2.pdf

MpakTnyeckue 3anatns c nporpammon MAXIMA -
http//kprI'U/dOCS/F1 951397376/%CC%E0%EBY%EQ%EAY%EQ0%ES5%E2%20%CC.%D1 .,VOQOO/OD'I %E5%EAY%EQ%ES%E2%ED

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNSs)

Bupg, pabot MeTtoauuyeckme peKoMeHpaLmm

nekumn MonrotoBka K nekuUmsim.

3HaKOMCTBO C OUCLIMMIIMHOM NPOUCXOAUT YXXe Ha NepBoi Nekumn, rae oT cTyneHTa TpebyeTcs He
MPOCTO BHMMAaHWe, HO 1 caMoCTosITeNlbHOE 0GoOpPMIIEHNEe KoHenekTa. Mpu paboTe ¢ KOHCNEKTOM
NeKLmnii HeoBX0AMMO YYUTLIBATb TOT CPaKTOp, YTO OA4HM NEKLMM JatoT OTBETHI Ha KOHKPETHbIE BOMPOCHI
TEMbl, LpYyrve - ULb BbISIBASIOT B3aVMOCBA3W MEXAY SIBEHUSIMU, NMOMOrasi CTyAeHTY NOHSTb
rnyBGUHHbIE NMPOLIECCHl Pa3BMTUS U3y4aeMoro npeaMerta kak B UCTOpUM, Tak 1 B HACTOSIWEE BpeMs.
KoHcnekTupoBaHve nekuuii - CNOXHbIA B By30BCKOV ayauTopHol paboTel, Npeanonararoluit
WHTEHCUBHYIO YMCTBEHHYIO 0EATENbHOCTb CTyAeHTa. KOHCNeKT siBnsieTcs nonesHelM Toraa, Koraa
3anucaHo camoe CylecTBEHHOe U cenaHo aTo caMmum obyvatowmmcst. He Hafo cTpemuTbes 3anucathb
LOCNOBHO BCto Nniekuyuto. Takoe 'KOHCMeKTMpoBaHue' npuHocut 6onblue Bpeaa, Yem nonb3bl.
LlenecoobpasHo BHa4ane noHsiTb OCHOBHYIO MbIC/b, U3N1araeMyto IeKTOPOM, a 3ateM 3anucarb ee.
XenaTenbHo 3anMch OCYWECTBASATb Ha OOHOM CTpaHMLe NUCTa UK OCTaBNss NoNs, Ha KOTOPbIX
nosmHee, NpPU camMoCTOATENbHOM paboTe C KOHCMEKTOM, MOXHO cAenath AOMONHUTENbHbIE 3anucy,
OTMETUTb HEMOHSTHLIE MecTa.

KoHcnekT nekummn nyywe noapasnensitb Ha NyHKTH, cOBNoAas KpacHyto CTpoky. SToMy B 6onbLoi
cTeneHn ByayT cnocobCTBOBATL BOMPOCHI MiaHa nekumn, NnpeanoxeHHble npenogasarensm. Cnenyer
obpalatb BHUMaHVe Ha akLeHTbl, BbIBOLbI, KOTOpbIE AeNaeT NeKTop, 0TMeYas Hanbonee BaxHble
MOMEHTbI B NEKLIMOHHOM MaTepuane 3aMe4yaHusiM1 'BaxHo', 'XOpoLwWwo 3anoMHuTL' 1 T.Mn. MoXHo aenatb
3TO U C NOMOLLbIO PA3HOLBETHBIX MApPKEPOB UNW pPyYeK, NoAYepKMBas TEPMUHbI U ONpeneneHus.
LlenecoobpasHo paspabotatb COBCTBEHHYIO CUCTEMY COKpaleHuii, abbpeBnaTtyp U CUMBOJIOB.
OpHako npw aanbHenwen paboTe ¢ KOHCMEKTOM CMMBOJIbI Jlydlle 3aMeHNUTb 06bIYHbIMU CNOBaMKW ANS
6bICTPOro 3pUTENbHOIO BOCMPUSATAS TEKCTA.

PaboTas Han KOHCMEKTOM nekuuii, Bceraa HeobxoauMo 1CMomb30BaTh HE TONbKO Y4eBHWK, HO U Ty
nmTepatypy, KOTopyto AOMNONHNTENBHO PEKOMEH0BAN NEKTop. VIMEHHO Takasi cepbesHasi,
KponoTnueasi paboTta ¢ NeKUMOHHBIM MaTepmanoM No3BonuT rnyboko oBlafeTb TeOPeTNHECKUM
MaTtepuianom.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| BeinonHeHre nabopatopHbIX 1 NpakTU4eckmx paboT ocylecTBnsieTcs Ha nabopaTopHbIX 1

paboTbl NPakTUYECKMX 3aHSATUSIX B COOTBETCTBUM C rpadoukom yyebHoro npouecca. Ons obecneyeHus
caMocTosITeNbHON paboThl NpenoaasaTensiMm paspabaroiBaloTcs METOAUYECKME YKasaHUs no
BbINO/IHEHMIO NabopaToOPHON/NPaKTUHEecKoi paboThi.
PaboTa c nutepaTypoii, ApYrMMn UCTOYHUKAMW UHCPOPMAaLMK, B T.4. SNIEKTPOHHBIMUA MOXET
peann3oBbiBaTbCSH HA CEMUHAPCKUX U NMPAKTUYECKMX 3aHATUSAX. [laHHbIe NCTOYHMKU MHGDOpMaLUK
MoryT 6biTb NpeacTaBneHbl Ha 6yMaxHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICHe, B CETH
Internet. Mpenogaeatens hopMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHADOpMaLIMK,
onpenensieT Bpems Ha NpopaboTKy AOKYMEHTa U (POPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHWi Yalle NCMoNb3yeTCs Ha CEMUHAPCKOM,
NPakTUYECKOM 3aHATUM 1 UMEET CBOEM Lienbtio NpuobpeTeHre Taknx HaBbIKOB Kak HabnoneHve,
aHann3 0TBETOB COKYPCHVKOB, CBEpKa CODCTBEHHBIX PE3YNbTAaTOB C 3TaloHaAMM.
PeleHune npobnemMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLUMOHHOM, CEMUHAPCKOM,
NpPakTUYeCKoM 1 ApYrux Buaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anaqa LONMXHa UMETb YeTKYIo
POPMY/IMPOBKY, K HEM [ONMXHbI ObITb MOCTAB/EHbI BOMPOCHI, OTBETbI HA KOTOPbIE HEOHXOAMMO HaNTA 1
06ocHoBaTb. KprTepnu oueHKU NpaBuibHOCTU PELIEHNS NPOBNEeMHOI/CUTYaLMOHHOM 3a8a4y fOMXHbI
6bITb N3BECTHBI BCEM 00yYatowmMmcs.

camocTtosi- | CamocTosiTenbHas paboTta CTyeHTOB BK/to4aeT B cebs:

TenbHas BbinonHeHne NpakTU4ecKnx 3anaHuii;

paboTa Mpw BbINOAHEHUN NPAKTUYECKMX 3a4aHW CTYAEHT PyKOBOLCTBYETCS NpaBuiaMu, U3N0XEHHbIMA B
onvcaHuu paboTbl (onmcaHme paboTbl NpenocTaBnseTcs npernoaasaTenieM Mnbo B 3N1eKTPOHHOM
Buae, nnbo Ha TBepAOM HocuTene, Mnbo B ycTHoM doopme). CaMoCTOSITeNIbHO aHanu3npyeT
Mosly4eHHble pe3ynbTaThl U fenaeT CoOTBETCTBYOWME BbiBoAbl. CaMmocTosTenbHas pabota
npoBoaaTcs, ans 6onee rnybokoro yCBOEHNS ANCLMINAVHLI, NProbpeTeHnst HaBbikoB paboTbl ¢
nnTepaTypoii, 4OKyMeHTaMu, NepBOMCTOYHMKAMI U T.M.
PekomeHaoyemas nutepatypa coobluaetcs npenonasateneM Ha BBOLHbIX 3aHATHSX
CamocTosiTenbHas paboTa BktoyaeT 2 aTana:
11 - opraHnM3aunoOHHbIN;
204 - 3aKpenneHne n yrnybneHne TeopeTuYecKnx 3HaHuM.
Ha nepBoM aTarne CTyoeHT NiaHMpyeT CBOK CaMOCTOSITENbHYO paboTy,
KoTopas BKO4aeT:
- YSICHEHUWe 3aaHns Ha caMocTosiTeNbHy0 paboTy;
- nogbop pekoMeHO0BaHHOM NMTepaTypbl;
- cocTaBneHve nnaHa paboTbl, B KOTOPOM OMpPeLensitoTCs OCHOBHbIE MYHKTbI
npencTosLen NoaroToBKy.
CocTaBneHune nnaHa OMCUUMIMHUPYET 1 MOBbIWAET OPraHn3oBaHHOCTb B paborTe.
Brtopoit aTan Bknto4aeT HENOCPeACTBEHHYIO MOArOTOBKY CTYAEHTa K 3aHATUI0. HaynHaTtb Hamo ¢
N3y4eHnsi PEKOMEHOOBaHHOW nnTepaTypbl. CTyaeHTaM pekoMeHOyeTCsl MonyynuTh B
BrbnnoTe4Ho-MHOPMALIMOHHOM LIEHTPE UHCTUTYTA Y4ebHyto nuTepartypy no aucuunavHe,
HeobXxoouMyto 4515 3PGEKTNBHONM paboThl HA BCEX BUAAX ayAMTOPHbIX 3aHSATUM, a Takxe oS
CaMOoCTOSITENIbHOW PaboThl MO M3YHEHNIO AUCUMMINHLL. YCrnewHoe 0CBOeHMe Kypca npeanonaraet
aKTMBHOE, TBOPYECKOEe yHacTune CTyoeHTa nyTem nnaHoMepHOi, noBceaHeBHOM paboTbl. Bonpockl Tem
HEeobX0OMMO M3YHNTb MO XPECTOMATUIAHBIM NCTOYHUKAM (y4ebHMKK, y4ebHble nocobus v np.), rae
matepuan nanaraetcs B Hanbonee OOCTYrNHOW chopMe, a 3aTeM nepexonmnTb kK bonee rnybokomy
YCBOEHUIO BOMPOCOB BbIOpaHHOI TeMbI, UCMOMb3Yysl PEKOMEHO0BAHHYIO U MHYIO nuTepatypy. B
npoLecce NccnenoBaHust IMTepaTypHbIX NCTOYHUKOB PEKOMEHAYETCS COCTaB/SATb KOHCMEKT, Aenas
BbIMWCKU C Y4ETOM TEMbI M METOOMNYECKMX YKA3aAHWIA.
B npouecce aT1oit paboTbl CTYAEHT AOMXEH CTPEMUTLCS MOHATL U 3aMOMHUTL OCHOBHbIE MONOXEHUS
paccMaTprBaeMoro Matepuana, npMMepbl, NosICHsIOWME ero, a Takxe pasobpaTbcs B
WNNIOCTPATUBHOM MaTtepuarne.
B npouecce NoarotoBky K 3aHSATUSM PEKOMEHOyeTcsl B3auMHoe 06CcyXAeHne matepuarna, Bo Bpems
KOTOPOro 3aKpennsitioTcs 3HaHWs, a Takxe NprobpetaeTcs NpakTuka B U3N0XEHNN 1 Pa3bsSICHEHNN
MOJy4EeHHbIX 3HAHWI, pa3BNBaETCS peyb.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3ameH MonroToBka CTyAeHTa K aK3aMeHy BK/oyaeT B cebs Tpu atana:

- camocTosiTeNnbHas paboTa B Te4eHne CeMecTpa;

- HenocpeacTBeHHas NOAroToBKA B [HWU, NPeAWEeCTByolMe 3a4eTy/aK3aMeHy Mo TeMaM Kypca.

- NOJroTOBKa K OTBETY Ha BOMPOCHI, coAepXalmecs B bunetax.

Nutepatypa ons NoAroToBKU K 9K3aMeHy pekoMeHIyeTcs npernogasartenemM n ykasaHa 8 9OPe. ns
MONHOTLI y4e6HOM NHCpoPMaLMK N ee CPpaBHEHUS NyYlie UCMoNb30BaTb He MeHee ABYX y4eOHVKOB.
CTyneHT BnpaBe caM NpuaepXmBaTbcs Nobol U3 NpencTaBneHHbIX B y4eBHMKaX TOYEK 3peHust Nno
cropHoli npobneme (B TOM 41cre OTANYHOM OT Npenonasartens), Ho NPW YCNoBMU NOCTaTOYHOM
Hay4YHOW apryMeHTauun.

OCHOBHbIM UCTOYHMKOM MOLrOTOBKM K 9K3aMeHy SIBNSIeTCS KOHCMEKT NeKUunii, rae y4ebHbili matepuran
[laeTcsl B CMCTeMaTU3NPOBaHHOM BUOE, OCHOBHbIE NMONOXEHUS ero OeTannanpyoTcs, NoaKpennsoTcs
COBPEMEHHbIMU (haKTaMu 1 MHpopMaUmMeld, KOTopble B CUNY HOBU3HbI HE BOWN B ONyHNMKOBaHHbIE
neyaTtHble UCTOYHUKW. B xolle MoAroToBKkM K ak3aMeHy CTyaeHTaM HeobxoauMo obpallaTe BHMMaHWe
He TONbKO Ha YpOBEHb 3aMOMUHAHUS, HO 1 Ha CTerneHb MOHMMAaHMWS n3naraeMblx Npobnem.

SK3aMeH NpoBoauTcs Mo 6uneTtam, oxBaTbiBalOWMM BECb NPOAEHHbI MaTepuan. 1o okoH4YaHUK
OTBETa 9K3aMeHaTop MOXeT 3aAaTh CTYAeHTY JOMONHUTENbHbIE U YTOYHSIIOWMe Bonpockl. Ha
NoaroToBKY K OTBETY Mo Bonpocam buneta ctyaeHTy aaetcs 30 MUHYT C MOMEHTA MOoNy4YeHusl UM
bunera.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKJalouYas nepeyeHb NporpaMMHoOro obecneyeHnst U MHGOOPMaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NpOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue maTtepuanbHO-TEXHUYECKOM 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS OOpa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCcKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
cnenyowme KOMMNOHEHTDI:

MoMelueHmnst ons caMocToATENbHON paboTbl 0ByYaoLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHOR Mebenbto (CToNbI 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUS K ceTu "MIHTepHeT" 1 obecneyeHrem
[OCTyNa B 3NEKTPOHHYI0 MHADOpMaLMOHHO-06pa3oBatefbHyio cpeny KdY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMUCS MHBANIMAAMI U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHne TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBunartypbl;

- co30aHne BO3MOXHOCTEN ansi 06yHatlowWmxcs BOCNPUHUMATD O4HY W Ty XXe MHCPOPMaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX Criyxa noslyHany UHGopMaLmio BU3yanbHO, C HAPYLWEHUSIMU 3PEHNS -
ayawnarnbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOIMIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 05.03.01
"'eonorng" n npodounto noaroToeku "lMeonorug".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.05 Matematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 05.03.01 - Feonorus

Mpochunb noarotosku: Ceonorng

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasoBatenbHol nporpamme: 2020
OcHoBHas nuTeparypa:

1.9lumeHes, J1. T. Boicwas matematuka: y4ebHuk / J1.T. Aumenés. - Mockea: VL PUOP: HUL NHdpa-M, 2020. - 752 c. -
(Bbicwee obpaszoBaHue; bakanaspuar). - ISBN 978-5-16-102959-6. - TekcT : anekTpoHHbIii. - URL:
https://znanium.com/catalog/product/1056564 (nata obpauweHus: 16.03.2020). - Pexwum goctyna : no nomnmcke.

2. lunayes, B. C. Boicwas matematuka : y4ebHuk / B.C. lUunayes. - Mockea : MIHDPPA-M, 2019. - 479 c. - (Bbicwee
obpaszoBaHue). - www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-101787-6. - TekcCT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/990716

(nata obpaweHus: 16.03.2020). - Pexxum gocTtyna : no noanmcke.

3. Typeukuia, B. 9. Matematuka n nuHgpopmatmka : yuebHuk / B.4. Typeukwii. - 3-e nag., ucnp. u gon. - Mockea :
NH®PAM, 2020. - 558 c. - (Bbicluee obpasoBaHue). - ISBN . - TekcT : anekTpoHHblit. - URL:
https://znanium.com/catalog/product/1052226 (nata obpaweHusi: 16.03.2020). - Pexum goctyna : no nognucke.

4. Kypc nekumii no matematuke ans 6akanaspos-reonoros: yuebHoe nocobue / J1.P. Cekaesa, O.H. TioneHesa, E.A.
LLinpokosa. - KasaHb: KazaHckuin benepanbHbii yHuBepcuTeT, 2014. - 251 ¢. - TekcT : anekTpoHHbIRA. - URL:
http://kpfu.ru/portal/docs/F1058309427/Kurs.lekcij.po.matematike..Sekaeva.L.R._.Tjuleneva.O.N._.Shirokova.E.A..2014.pdf
(bata obpauweHuns: 16.03.2020). - Pexwum noctyna : OTKpbIThIN.

JononHutenbHasa nuTteparypa:
1.WeBuos, I". C. JlnHeltHas anrebpa: Teopus 1 NpuknagHbie acnekTol: yiebHoe nocobue / I.C. WeBuos. - 3-e 1ag., ucnp.
n gon. - Mockea: Maructp: HALU MH®PA-M, 2019. - 544 c. - ISBN 978-5-16-100523-1. - TekcT : anekTpoHHsbii. - URL:
https://znanium.com/catalog/product/1015326 (nata obpauweHus: 16.03.2020). - Pexwum goctyna : no nognucke.

2. Matematvka B npuMepax 1 3agadax : yuebHoe nocobue / O.M. Oertsapesa, J1.H. XypbeHko, I".A. HukoHosa, H.B.
HukoHoBa, C.H. Hypuesa. - Mocksa : MH®PA-M, 2019. - 372 c. - (Beicwee obpasoBaHue: bakanaspuar). - ISBN
978-5-16-102288-7. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/989802 (nata obpalweHns:
16.03.2020). - Pexwum goctyna : no noanucke.

3. 3nobuHa, C. B. MatemaTnyecknii aHann3 B 3aadax 1 ynpaxHeHusix : yuebHoe nocobve / C. B. 3nobuHa, J1. H.
Mocuuenbckas. - Mocksa : PUBMATJINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - TekcT : aNeKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2377

(nata obpatweHus: 16.03.2020). - Pexxum goctyna: 4as aBTopus. nofb3oBatenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.05 Matematuka

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

Hanpasnenue nogrotosku: 05.03.01 - Feonorus

Mpochunb noarotosku: Ceonorng

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHnua 13 13 13.




