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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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Mporpamma gucumnnudbl "MaTtematumka"; 21.03.01 "Hedoterazosoe neno".

Mporpammy oucumnnuHbl paspaboTan(a)(m) noueHT, K.H. Xyykoea O.C. (kadpenpa matemaTn4eckmx METOA0B B Fe0Noruu,
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@ksu.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 npuobpeTaeMorn KOMNETEHLUN
OriK-1 CnocobeH pelwaTb 3aaayu, OTHOCSIWMECS K MPOPeCCMOHaNbHOM AesiTeNbHOCTH,

NPUMEHAA MeToobl MOOENNPOBAHNA, MaTeMaTn4eCkoro aHannmaa,
eCTeCTBeHHOHay4Hble U O6IJ.I,eVIH)KeHeprIe 3HaHnA

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBHbIE MOHATUSA 1 METObl Pa3henoB MaTeMaTuku, BXOASIWNX B NPOrpammy Kypca
JonxeH ymeTb:

NPUMEHATbL MaTtemMaTnyeckue Metonbl, OTHOCALWMECS KO BCEM pasnenam Kypca, npu peweHnn npogoeccmoHanbHbIX
3anad

JonxeH BnaneTb:
HaBblkaMn NPUMEHEHNS MAaTEMATUYECKMX MOLAENEN AN ONUCAHNS (PU3NYECKMX NMPOLLECCOB
JlonxxeH neMOHCTPMpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

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

YMeTb NPUMEHATb MatemMaTmyeckue MeTobl, OTHOCSALMECS KO BCEM pasaenam Kypca, Npu peleHum
npogoeccuoHanbHbIX 3a4au.

BnaneTtb HaBblkaMu npuMeHeHnsa MmatemMaTn4eckmnx mModenein ons onucaHus prn3nyecknx NpoLLeCCos.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHaa oucumnnuHa (Mogynb) BkatodeHa B padaen "61.0.05 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOW
obpaszoBatenbHoii nporpammel 21.03.01 "HedbterazoBoe aeno (Paspabotka MeECTOPOXAEeHNI yrneBoaopoaoB)" v
OTHOCUTCS K 06513aTENbHBIM ANCLUMIYHAM.

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

3. O6bem ANCUMN/IUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUAX C yKa3aHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKoCcTb AncUMNAnHbl cocTaensieT 11 3a4eTHbix(ble) eanHuL(bl) Ha 396 yaca(os).

KoHTakTHas paboTa - 167 yaca(oB), B TOM Yucne nekumm - 72 4aca(oB), npaktudeckue s3aHatus - 0 yaca(os),
nabopaTopHbie paboTbl - 92 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 3 Haca(os).

CamocTositensHas pabota - 157 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 72 vaca(os).

dopMa NPoMexyTOYHOro KOHTPONS ANCUMMINHLI: 3K3aMeH B 1 ceMecTpe; ak3aMeH BO 2 CEMECTPE; 9K3aMeH B 3
ceMmecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMUNANHE (MORYNIO)
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Mporpamma gucumnnudbl "MaTtematumka"; 21.03.01 "Hedoterazosoe neno".

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
NMHENHBIX YPaBHEHUA METOOOM
1. obpatHoit MaTpuLbl, METOAOM 1 6 0 6 20
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 20
B TPEXMepHOM npocTpaHcTee. baauc.

Tema 3. OcHOBbI aHaNMTUYECKONA
reoMeTpumn Ha NNOCKOCTM U B
npoctpaHcTee. MNMpamas Ha
nnockoctn. Kpueble BTOPOro
nopsaka. lNMpueeaeHne ypaBHeHNs K
3. KaHoHu4eckomy Buay. lMpamas B 1 10 0 10 22
npoctpaHcTse. MnockocTb.
MNoBepxHOCTM BTOPOro nopsiaka.
MpuseneHne ypasHeHNs K
KaHOHMYecKoMy Buay.

Tema 4. ®yHkumMs, cnocobbl ee
4. [3ananms. I'IocnenosaTeanocm_m 1 6 0 6 53
npeaensl nocnenoBaTeNbHOCTEN.
Mpenen n HenpepbIBHOCTb CRYHKLIUN.

Tema 5. nchdepeHunpyemocTb
PyHKUMK. Tabnuua Npon3BOLHbIX.
CsowicTBa NPON3BOIHbIX.
Mpon3BoaHbIE BbICLWIMX MOPSOKOB.
5 ®dopmyna Tennopa n ee npUMeHeHMe. 1 8 0 8 o6
" |Mpaswuno Jlonutans. MocTtpoeHne un
nccnenosaHue rpadoukos PyHKUNNA.
Haunbonblwee u HaumeHblee
3HaYeHUs PYHKLUMKN Ha OTpe3Ke.

Tema 6. DyHKUNN MHOTUX
nepemMeHHbIX. HacTHble
npoussoHble. [ponssogHas no
HarnpasneHuo, rpagueHT.
6. [Mpon3BoaHbIE BbICWNX MOPALKOB. 2 4 0 8 4
®dopmyna Tennopa. JlokanbHble
3KCTpeMyMbl. MeTo HauMeHbLUNX
KBaOpaToB.

Tema 7. MNepBoobpasHas oyHKUMK,
ee csoicTea. HeonpeneneHHsbii

7. |wHTerpan. Tabnuua nHTerpanos. 2 6 0 12 5
Cnocobbl MHTerpupoBaHus. Knacchl
NHTErprpyeMbix OYHKLNIA.

Tewma 8. OnpeneneHHbIi MHTErpan no

oTpesky. [NpunoxeHus
onpefeneHHoro nHTerpana.

8. MpnbnuxeHHoOe BblYNCNEHNE 2 4 0 8 2

onpefeneHHoro nHTerpana.

HecobcTBeHHbIE MHTErpansbl.

Tema 9. KoMmnnekcHble 4ncna,
9 cnovco6b| UX NPeLCTaBNEHUS. 3 5 0 5 4

LecTBunst Hag KOMMNEKCHBIMM
yncnamm.

CrpaHnua 4 n3 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 10. KpaTHble nHterpansi.

[BoiHon nHterpan. TporiHoi
10. nHterpan. KpmBonmHeinHble 3 6 0 8 8

WHTErpanbl NePBOro 1 BTOPOro poaa.

Tema 11. OBbIKHOBEHHbIE

andodpepeHumanbHbie ypaBHEHUS.

OnddepeHumanbHbie ypaBHEHMS
11 [nepsoro nopsnka (c 3 4 0 4 8

‘|pasnensownMmncs nepeMeHHbIMI,
OLHOPOAOHblE, NMHENHbIe, YpaBHEHWUS
BepHynnu, ypasHeHuWs B NOMHbIX
andgobepeHumanax).

Tema 12. JuddepeHumanbHble
ypaBHEHNs BTOPOro nopsioka
(monyckatowme NoHMXeHne nopsaKka,
NNHENHbIe OOHOPOLHbIE U
12.|HeooHOpPOOHbIE 3 6 0 8 7
JndpdpepeHunanbHble ypaBHeHUs ¢
MOCTOSHHBIMU KO3 ULIMEHTAMM).
CucTembl audpdpepeHumanbHbIX
YpaBHEHNIA.

Tema 13. Ynucnosbie psaabl.
3HaKononoXnTenbHble pagsl.
TeopeMmbl cpaBHeHus. [locTaTtoyHble
MPW3HaKN CXOOUMOCTMW.
3Hakovyepenyrowmecs paabl.
13.|MpwnsHak NenbHuua. 3 6 0 8 8
DyHKUMOHaNbHbIE paabl. CTeneHHble
psanbl. Paaobl Teinopa n psabl dypbe.
MpuMeHeHns psaoB AN YUCNEHHOMO
pelweHns oudepeHunanbHbIX
YPaBHEHWIA.

NToro 72 0 92 157

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. OcHOBbI MMHeNHOW anrebpbl. MaTpuubl. Oencteus ¢ Matpuuamu. Onpepenutenu. PelueHune cuctem
NUHeNHbIX YpaBHEHU MeToa0M obpaTHOM maTpuLubl, MeTonoM Kpamepa u metogom Maycca. Paspewummoctb 1
4YMcno peLleHNn CUCTEMbI.

Onpepenutens (oetepmmHaHnT). Onpeaenutens BToporo nopsiaka. Onpenenutens Tpetbero nopsaka. Onpegenntens
yeTBepTOro nopsaka. BeluncneHve onpenenutenein BTOPOro, TpeTbero 1 4etseptoro nopsakos.CeoncTea
onpegnenutenein. MuHop anemeHTta. Anrebpamyeckoe LONOMHEHNE aneMeHTa. Teopema pasnoXeHns onpenennTens rno
3NneMeHTaM HekoToporo paga. Martpuubl. naroHansHasa matpuua. EonHnyiHas matpuua. TpeyronbHaa matpuua.
Hynesas matpuua. TpaHcnoHuposaHHasa matpuua. Jenctena Han matpyuamu. YMHOXeHMe Ha Yncno. CnoxeHue.
CsoiicTBa AENCTBUI CNOXEHNS MATPUL, 1 YMHOXEHNS MaTPULbl HA YUCNO. DneMeHTapHble NPeobpasoBaHns MaTpPUL.
MpownsseneHve matpuu. CBolicTBa yMHOXeHWs MaTpuy. ObpaTtHas maTtpuua. Ceoictea obpatHoi MaTpuubl. PaHr
matpuubl. CeoiicTBa paHra matpuubl. Oeiicteus ¢ matpuuamu B MAXIMA. CucteMbl NUHERHBIX anrebpanyeckmx
ypasHeHuin. CoBMecTHas cuctema ypasHeHuin. HecoBmecTHas cuctema ypasHeHuin. OnpepeneHHas cucrema
ypaBHeHuii. YacTHoe peleHne cuctembl. Obliee pelleHne cnuctembl. SKBMBANEHTHble cucteMbl. Hynesoe (TpuBuanbHoe)
pelweHne cuctembl. PeweHne cuctemsl metonom Maycca. Meton Kpamepa peleHns cucteMbl MMHERHbIX
anrebpanyeckux ypaBHeHUIA. JIMHEHbIE CUCTEMBI ABYX YPaBHEHUIA C ABYMSI HEM3BECTHbBIMU. JIMHEHbIE CUCTEMBI TPEX
YyPaBHEHWIA C TPEMS HEM3BECTHBIMU. PelueHne cUCTEM NMHERHbIX ypaBHEHWI C NOMOLLbIO 06paTHON MaTpuLbl.

Tema 2. OcHOBbI BEKTOpPHOW anre6pbl. BekTopbl. CKkansipHoe, BEKTOPHOE M CMeLLlaHHOe Npou3BefeHne BEKTOPOB
B TPEXMepHOM npocTpaHcTee. basuc.

CrpaHnua 513 12.
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BekTopebl. KonnnHeapHble BekTopbl. CoHanpaBneHHbIe BEKTOpbl. PaBHble BeKTOpbI. JIHelHble npeobpa3oBaHms
BEKTOPOB. YMHOXEHVE BeKkTopa Ha umcno. CnoxeHre BekTopos. [Npasuno TpeyronsHukos. MNpasuno napannenorpamma.
MpaBuno MHoroyronbHvka. MNpoekuns BekTopa. EanHnyHeiii Bextop. Hynesoi Bektop. Basuc. CkansipHoe
npovseeneHne BekTopos. CBOMCTBA CKaNsipHOro NpovaBeneHns. BekTopHoe nponssenerHue. Anrebpauyeckne CBoncTea
BEKTOPHOro NpoussefeHus. [eomeTpruyeckme CBOMCTBA BEKTOPHOMO NponaeeneHus. BekTopHoe nponsseneHve
BEKTOPOB B OPTOHOPMMpPOBaHHOM 6asvce. CMelwaHHoe NponsBeneHne BeKTopoBs. CMellaHHoe Npon3BeieHune B
OpTOHOPMUMpPOBaHHOM 6asunce. Anrebpanyeckne CBOMNCTBA CMELLAHHOrO NPou3BeeHUs. BekTopbl Npov3BObHOM
pa3MepHOCTU.

Tema 3. OCHOBbI aHaNUTU4YeCKON reomeTpmun Ha NN1I0OCKOCTN U B NPOCTPaHCTBe. I'Ipsmaa Ha NJIOCKOCTU. KpVIBbIe
BTOPOro nopsigka. anIBe.IJ,eHVIe YpaBHeHus K KaHOHN4YeCcKomy Bmay. I'Ipsmaﬂ B NPOCTpPaHCTBe. MnockocTb.
nOBerHOCTVI BTOpPOro nopsagka. anIBe,D,eHVIe YpaBHEeHUsA K KaHOHN4YeCKOMYy BULYy.

AHanutnyeckas reomeTpusa Ha nnockoctun. KoopamHatel Touku. Toyka Ha npsamoii. Toyka Ha nnockoctu. [ekapTosas
cuctema koopamHart. lMongapHas cuctema koopauHaTt. Touka B npocTpaHcTee. [pasas Tporka. LUnnuHapryeckas
cuctema koopamHat. Cdoepuyeckas cuctema koopauHar. [Npsamas. NapameTpuyeckoe ypaBHeHWEe NPSAMON. Y paBHeHUe
NPSMON C YrnoBbIM KO3GOPMLMEHTOM. YpaBHEHME NPSMOIA, NPOXOASWEN Yepe3 ABe pa3nunyHble To4YKK. PaccTtosHme
mMexay OByMs Toukamu. B3ammHoe pacnonoxeHue AByx NPsSMbIX HA NAIOCKOCTU. PaccTosHme Mexay AByMS NPSAMbIMU.
PacctosiHue o1 Toukm 0o npsamoi. [nnHa n ypaBHEHNE CTOPOHbI B TPEYroNibHUKE, ANMHA U YPaBHEHWE BbICOTbI B
TPeyronbHUKe, ANnHa 1 ypaBHeHWe BUCCEKTPUCHI B TpeyronbHuke. Kpreblie BTOporo nopsiaka. OKpy>XHOCTb. dnaunc.
MapameTpryeckoe 3anaHne anaunca. KaHoHnyeckoe ypaeHeHue snnunca. Munepbona. MNapameTtpunyeckoe 3afaHve
runep6onbl. KaHoHMYeckoe ypaBHeHune runepboneol. MNapabona. KaHoHuYeckoe ypaBHeHne napabonbl.
MapameTpryeckoe 3anaHme napabonsl. Buobl ypaBHeHUi A napabonbl. YNpoLweHne ypaBHEHNS BTOPOI CTEMEHU, He
cofepxallero YneHa ¢ Npou3seneHnemM KoopamHat. AHanMTnyeckas reoMmeTpus B npoctpaHcTee. Npsmas B
npocTtpaHcTee. [NapameTpryeckoe ypaBHeHE NPOCTPaHCTBEHHON NPsAMOiA. nockocTb. Hopmanb K mnockocTu.
YpaBHeHVe NNOCKOCTU, MPOXOAsILEl Yepes AaHHYI0 TOYKy. [lapameTpuyeckoe 3agaHue nnockocTu. BaanmHoe
pacnonoxeHue NPsSMO 1 NNOCKOCTU. PaccTosiHmne OT TO4ku A0 NnockocTy. BaanmHoe pacnonoxeHve OByx NIOCKOCTEN.
B3ammHoe pacnonoxeHue Tpex nnockocteit. [NoBepxHocT BToporo nopsaka. KoHndeckrne nosepxHocTu. Kpyrosoi
KOHyc. [NoBepxHOCTM BpalleHns. dnnuncon BpaweHns. [BynonocTtHbli runepbonons spaweHns. O LHOMONOCTHbIN
runepbonounp spaweHus. MNMapabonony spaleHns. MoOBEPXHOCTY C SNIUNTUHECKMMMN CEYEHUSMU. DNANUNCONA,.
JLBynonocTHblit runepbonons. OQHONONOCTHLIA runepbonova. dnnuntudeckuin napabonouns. Mmnepbonunyeckuia
napabonoung (cenno).

Tema 4. CDYHKLIMSl, cnocobbl ee 3apaHus. MocnegoBatenbHOCTU U npeapenbl nocnenoBaTeNbHOCTEMN. I'Ipe.u,en n
HenpepbIBHOCTb (PYHKLIUK.

ONeMeHTbl TeopUM MHOXECTB. AKcuoMaTka LeCTBUTENbHBIX YuCen. AKCMOMbI COXEHNS. AKCMOMbI YMHOXEHNSI.
AKCUOMa CNOXEHNS 1 YMHOXEHWsI. AKCMOMbI Mopsaaka. AKCMOMbI NMopsiaKa, CBS3aHHble ¢ AencTeusMu. Akcrmoma
HenpepblBHOCTU. VIHTepnpeTauus MHoxecTBa R B Buae 6eckoHeyHol NpsiMoii. lNepeMeHHbIe U MOCTOSIHHbIE BENNYMHDI.
HesaBncuMble nepemMeHHble. 3aBUCUMbIe NepeMeHHble. [MoHsATe goyHKUMKU 0fHOM nepeMeHHoin. ObnacTb onpeneneHus
yHKuMK. Cnocobbl 3anaHuns.SBHOe 3aaaHne goyHkumn. HesBHoe 3aaaHve goyHkumn. MapameTpuyeckoe 3afaHue
yHKumK. O6nacTb cylecTBoBaHWs doyHKUuuK. ObnacTte 3Ha4eHuii dpyHkumn. MNpomexyTok. MHTepsan. OTpesok.
Uucnosble nocnenosaTensHOCTM, UX nNpenensl. Teopema Beiepuwtpacca. MNpepen dpyHkumun. BeckoHevyHo mManbie 1
6eckoHeuyHo 6onblume cpyHKLMUM 1 Ux ceoiicTBa. CBOVCTBa Npeaenos dyHkUMU. Teopema o AByx nonuuenckux. MNepsbiit
1 BTOPOW 3amevatesibHble npeaenbl. HenpepblBHOCTb oyHKLUW, OnpeleneHns n cBoicTBa. ToukM paspbiea OyHKLMMN 1
nx knaccudpmkaumsa. To4kn paspbiBa Nepeoro poaa. Touku paspeiBa BTOPOro poaa.

Tema 5. OudbcbepeHumpyemoctb hyHKUMK. Tabnmua nponsBogHbIX. CBOMCTBa NPON3BOAHbIX. [pon3BoaHbIe
BbICLUMX NopsakoB. dopmyna Tennopa un ee npumeHeHue. Mpaeuno Jlonutans. MocTpoeHne u uccnepoBaHne
rpachukoB pyHKuUMA. Hanbonbluee n HaumeHbLUee 3HaYeHUs1 PYHKLMN Ha OTpes3Ke.

3apaya 0 npoBeLeHNM KacaTenbHoW K KpuBoWA. MOHATNE NPON3BOAHON PYHKLIUN, €€ rEOMETPUYECKNIA U PU3NYECKUiA
cMbIcn. Ycnosue gudpdpepeHumnpyemocTn cpyHkummn. dudodoepeHuman, MHBapUaHTHOCTb ero popMebl. ['eomeTpudeckui
cMbicn andocpepeHumana. Tabnmua npomasoaHbIX. [pon3BoAHbIE HESBHON COYHKLMK , MapaMeTpuyeckn 3aaHHoN
goyHKUMK, 06paTHOI hyHKLUMKU. TeopeMbl 0 audbdepeHUnpyeMbix yHKUMsX. MponasoaHble 1 andddepeHumnans
BbICILMX NOPSAAKOB. [MprunoxeHus nponssoaHow. Popmyna Tennopa u ee npumeHeHue. MNMpasuno Jlonutans. SKCTPeMyM
goyHKUMK. VIHTepBansl Bo3pactaHms 1 ybblBaHUS oyHKLMW. VIHTepBasbl BbINYKAOCTU U BOFHYTOCTU QOYHKLMN. TOYKM
nepernba. Hambonbluee n HanMeHblLee 3Ha4YeHNS OYHKLUM Ha 0Tpe3ke. ACUMNTOThLI KpuBoiA. MocTpoeHue u
ncenenosaHne rpadorMkos QOyHKLMIA.

Tewma 6. CDyHKLIMVI MHOImx nepemMeHHbIX. YacTtHble npon3sogHble. I'Ipowsao.u.Haﬂ no HanpaBneHuro, rpaguneHT.
npOVI3BO,D,HbIe BbICLUMX NOPSAOKOB. CDopmyna Te|7|nopa. NokanbHble 9KCTpPEeMyMbl. MeTton HaMMeHbLUNX
KBagpaTtos.
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DYHKLUMM HECKONBKMX NEepeMEHHbIX. DYHKLMM ABYX NePEMEHHbIX. He3aBuCuMMbIe NepeMeHHble. 3aBncMas nepeMeHHas.
O6nacTb onpeneneHust pyHkumMmn. Obnactb M3MeHeHUs oyHKLUMK. ["paHuua obnactu. BHyTpeHHME Touku obnacTu.
OTkpbiTas obnactb. 3amkHyTas obnactb. Cnocobbl 3aaaHns PyHKUMM OBYX NePEMEHHBbIX (Tabnuua, aHanMTu4ecku,
rpadgouk). HenpepblBHOCTb OYHKLMN ABYX NEPEMEHHbIX. DYHKLUNS HEMPepbiBHASA B TOUKe. PYHKUNSA HENPepPbIBHASA B
obnacTu. Toukm paspbiBa PyHKLMKW. JIMHKMK paspbiBa doyHKUMK. [prpalueHns aprymeHToB. [onHoe npupalleHne
doyHKUMK. MNMpounssoaHbie n gudpdpepeHumansl PYHKLMN HECKONbKMUX NepeMEHHbIX. HacTHas nponssonHas yHKLMN.
["leoMeTpuyYecknin CMbICN HYaCTHbIX MPOU3BOAHbLIX OYHKLUKN ABYX NepeMeHHbIX. dudpdpepeHumpyemMocTb OyHKLMN.
'naBHas YacTb NpupaleHns dpyHkummn. MonHbii andpdpepeHumnan yHkumnm. YactHole auddpepeHumansl. Teopema
(HeobxoMMOe ycnoBre AnddpepeHUMpyeMoCT cpyHKLMK). Teopema (AOCTaTOYHOE YCNOBME AMPAEPEHLMPYEMOCTU
dyHKUMK). YacTHble NPON3BOAHbIE BbICIUMX MOPSAKOB. HacTHble MPOM3BOAHbIE NEPBOro nopsaaka. HYactHole
Npon3BoAHble BTOPOro nopsaka. CmewaHHas yactHas nponssofgHas. Teopema Wsapua. JudbdpepeHuman BTOporo
nopsiaka. dudbdpepeHuman TpeTbero nopaaka. lNpunoxeHns 4actHbIX Npou3BoAHbIX. [1pon3sogHas No HanpasieHNo.
"paouneHT. dopmyna Tennopa.

MeTon HanMeHbLINX KBaOopartos.

Tema 7. NepBoo6pa3Has hyHKL MK, ee cBocTBa. HeonpeneneHHbI uHTerpan. Tabnuua nHrerpanos. Cnocoo6bl
MHTerpuposaHusa. Knaccbl MHTErpupyembix oyHKLMA.

HeonpenenexHbili niterpan (HA). MepeoobpasHas, 0CHOBHOE CBOMCTBO NepBoobpasHbix. Teopema. OnpeneneHue
HeonpeneneHHoro nHterpana. OCHOBHbIE CBOMCTBA HEONPEAENEHHOrO UHTerpana. Tabnvua HeonpeneneHHbIX
uHTerpanos. MNprembl MHTErPUPOBaHNSA. TOXAECTBEHHbIE MPE0B6Pa30BAHUS MOALIHTErPANIbHOrO BbIPAXEHUS 1
NCMNONb30BaHMe CBOWCTB UHTErpanos (HEeNOCPeaCTBEHHOE MHTErPUPOBaHME). 3aMeHa NepeMEHHON B HeonpeaeneHHOM
nHterpane. InterpuposaHmne no yactam. HekoTopble Knacchl MHTErpmpyembix oyHKUMA. NHTerpuposaHne npocTemnwmx
ILPOBHO-pauroHanbHbIX oyHKLMIA. [ po6HO-paumnoHanbHble YHKLMW, UX MHTErpuposaHve. NHterpan Pumana. Mnowanb
KpVBOMWHeHoM Tpaneunn. CeolicTBa MHTerpana Pumana. ®opmyna HetoToHa-feinbHrua. MpunoxeHns uHterpana
Pumana. Mnowanb obnactu. AnuHa oyru kpmeoid. [nMHa oyr NpoCTpaHCTBEHHOM kpuBoli. OBbeM Tena BpalleHus.
MprbnnxeHHoe BbluncneHne uHTerpana Pumana. dopmyna npsimoyronsHrkos. dopmyna Tpaneuuii. BeluncneHve
HecobCTBEHHBIX MHTerpanos 1 pona. Teopembl cpaBHEHUS.

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

OnpeneneHHblil MHTErpan no oTpe3ky. BoluncneHre onpeneneHHbIx MHTErpanos. HemocpeacTBEHHOE UHTErPUPOBaHME
B OMNPELENeHHOM MHTerpane. 3amMmeHa nepeMeHHol B ONpeneneHHoM uHTerpane. IHterpupoeaHme no Yactsam
onpegneneHHoro uHTerpana. MNpunoxeHns onpeneneHHoOro MHTerpana. BelumcneHne nnowany niockon urypsi.
BbluncneHve onuHbl oyru kpueoii. BeluncneHne o6bema Tena BpauweHus. MpnbnnxeHHoe BbIYMCIEHNE ONPELENEHHOrO
uHTerpana. BoeluncneHvne HecobCTBEHHBIX MHTErpanos 1 pona. Teopembl cpaBHEHUS.

Tema 9. KomnnekcHble uncna, cnocobbl X npencraeneHus. [ edcTBUS Hag KOMMIEKCHbIMY YACTIaMM.

KomnnekcHble uncna, OCHOBHbIe MOHATUS. T'eomeTpryeckoe n3obpaxeHre KOMMNEKCHbIX Yucen. JericTBms Haq
KOMMNEKCHbIMM Yncnamu. CnoxXeHve OByX KOMMIEKCHbIX Yncen. MNponsseneHre aByx KOMMIEKCHbIX Yucen. YacTHoe AByx
KOMMNeKCHbIX Yncen. Anrebpavdeckas oopma 3anucy KOMMNEKCHOro Yncna. PelieHne KBapaTHOro ypaBHEHNS ANns
cry4as ¢ KOMMNEKCHbIMM KOPHSIMU. TpuroHoMeTpuyeckas ¢oopMa 3anucy KOMNnekcHoro Yncna. MNokasartenoHas cpopma
3anucy KOMMNEKCHOro Yncna.

Tema 10. KpaTtHble uHterpansl. [soiHon uHterpan. TponHon uHterpan. KpusonnHenHble HTErpasnbl NepBoro n
BTOpOro popa.

LBoliHOI uHTerpan. BolumcneHne oBOMHbLIX UHTErPanoB CBEAEHNEM K MOBTOPHOMY, pacCTaHOBKa Npeaenos
WHTErpnpoBaHuns. nepexon K nonspHeiM koopavHatam. CBoicTBa ABONHOro nHTerpana. MNpunnoxeHms OBOMHbIX
WHTErpanos: naowanb NNocKol ourypsl, nnowans NoBepxHOCT, 06bem Tena. BeluncneHne KpMBONMHERHbBIX MHTErpanos
1 1 2 poga, pasnuyHblie cnyyau. MNpunoxeHns: nnowans NAOCKon ourypbl No dopmyne I'puHa, annHa KpnBoKn. TpPORHOM
nHTerpan. CeoicTBa TPOMHOro nHTerpana. lNpunoxexus TpoiHbix nHTerpanos. Teopema OcTporpanckoro-laycca.

Tema 11. O6bIkHOBeHHbIe audpchepeHumanbHble ypaBHeHus. dudcpepeHumanbHble ypaBHeHUs NepBoro
nopsigka (C pasgensirolMMUCA nepemMeHHbIMU, OOHOPOOHbIE, MUHENHbIE, ypaBHEHUA BepHynnu, ypaBHeHUA B
MonHbIX audpcpepeHumnanax).

OO6bIKHOBEHHbIE AnhdhepeHUmanbHble ypaBHeHMs. OCHOBHbIE NOHATUA.3aaaum, NPUBOASILME K AMddepeHUmManbHbIM
ypaBHeHusM. 3agada Kowu. PeweHne ondgepeHumnanbHbix ypaBHEHWIA NEPBOro NOpsaka C pasfensowmnumMmcs
nepemeHHbiM1. OQHOPOAHbIE, NMHENHbIE AMddhepeHLanbHbIe ypaBHEHUS NEPBOro nopsaka. PeweHre ypasHeHui
BepHynnu. YpasHeHue B NONHbIX gudpdpepeHumanax.

Tema 12. OuchbchbepeHumnansHblie ypaBHeHUS BTOPOro nopsiaka (monyckaroLime NoHUXeHue nopsaaka, mMHenHble
OQHOpOAHbIe M HeoaHOpoAHbIe audpcbepeHLnanbHbIe ypaBHEHUs1 C MOCTOSIHHBbIMU KO3adpdouLmeHTamm).
Cuctembl pudpcpepeHLmanbHbIX ypaBHeHUN.

IOunchchbepeHumanbHble ypaBHEHMS BTOPOro Nopsiaka, fonyckarlwme noHnxeHne nopsiaka. Obuwee peleHne
OLHOPOAHBIX ANdpdpepeHUnanbHbIX ypaBHEHU C MOCTOSIHHBIMU KoadhdouumeHTamu. PeleHne HeogHOPOOHbIX
andpdpbepeHumanbHblX ypaBHEHUA C NOCTOSHHbIMU KosdhdmumeHTamn. MeTon HeonpeneneHHbIX KoadhhULneHToB
onpeneneHns 4acTHOro peLeHns HE0AHOPOAHOro ypaBHeHUs. CUCTEMbI TMHENHBbIX AMddhepeHUManbHbIX YpaBHEHUA.
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Tema 13. Uncnosble psiabl. 3HaKONONOXUTENbHbIE psiabl. TeopeMbl cpaBHeHUs. JlocTaTouHble NPU3HaKu
cxogumocTu. 3Hakouepeaywumecs psagbl. MpusHak JlenbHuLa. DyHKUMOHaNbHbIe psabl. CTeneHHble psabl.
Psanbl Teinopa n paabl ®ypbe. NpumeHeHNs psiaoB Osi YACEeHHOro peleHus ancdepeHumnanbHbIX
ypaBHEeHUN.

YucnoBsble psiabl. 3HAKONONOXMTENbHbIE PAabl. JJocTaTOuHbIe NPU3HaKkK cxoauMocTy ( npusHak danambepa,
pagvkanbHbii npusHak Kowwn n nHterpanbHbivi npuaHak Kowwn). TeopeMbl cpaBHeHNSs. 3Hakodepeayowmecs psaabl.
AbcontoTHas 1 ycnosHas cxogumocTu. MpusHak JleinbHuua. ®yHkumMoHanbHble psgbl. CTeneHHble psaabl. Teopema
Abens. NHtepsan cxognmoctu. Psaabl Terinopa v psgbl @ypbe. MNpuMeEHeHNs psLoB ANS YUCNEHHOTO PELLEHUS
andppepeHumnanbHbiX YpaBHEHUI.

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

CamocTositenbHas pabota 0by4arolyxcs BbINOMHAETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKOM NMTepaTypoii U 3NeKTPOHHBIMY 06pa3oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pa3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goeiepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO y4pexaeHus
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doenepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNIUHE (MOOYI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/THOYAET OLEHOYHbIE
CPELCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHBIX CPEACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHMPYEMbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKIM MO AUCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPWM OLIEHMBAHNSA NS KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMbie K 4eCTBUSM 0ByHatowmnxcs,
LEMOHCTPVPYEeMbIM pe3dynibTataMm, 3a4aHns PasnmnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe Haxoantcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypb.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapuaHToOB (b0 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NMpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCSt CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnn GubNnMoTeYHbIin
ooHA AonKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 12. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma gucumnnudbl "MaTtematumka"; 21.03.01 "Hedoterazosoe neno".

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

OuddepeHumanbHble ypaBHeHus - http://znanium.com/catalog/product/454637

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

JNlekumnu no ebicwen matematuke - hitps://e.lanbook.com/book/50157

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumu Ha nekuusix uanaraetcs OCHOBHOe copepxaHue kypca. CTyoeHTy peKOMEHOYETCS FOTOBUTLCS K
KaxooW npeacTosien nekumm, obpallasicb K KOHCMEKTY, y4ebHbIM NOCOBMSM, yKa3aHHbIM
npenofaeaTteneM, 1, B criydae HeobX0aMMOCTK, K NEKTOPY 3a KOHCYnbTaumeir. KOHCReKT cnyXxuT Kkak
LNl NOBTOPEHWS Matepuana nepes KaxabliM NPakTUHECKUM 3aHATUEM, Tak U NS NOAFOTOBKM K
aK3aMeHy. 3anuncy Ha NeKUMn CTyLEHT OOMXKEH NPOBEPSTb W AOMONHATb MO Y4EOHUKY.

nabopaTtopHble| BaxHol coctaBHO YacTbio y4ebHOro npouecca B By3e sBnstoTcs nabopatopHble 3aHSTUS.

paboTbl JNlabopaTtopHble 3aHATMS OOMXKHbl ObITb MCNONb30BaHbI CTYAEHTOM LSl YCBOEHNSI METOA0B U HABLIKOB
B pEeLeH KOHKPETHbIX 3a4a4 U A5 3aKpenneHns TeopeTnyeckoro coaepxanns kypca. K
oyepenHoMy nabopaTopHOMY 3aHSTUIO HEOBX0AMMO NOBTOPUTbL COOTBETCTBYIOWNIA MaTepuan u
pewnTb goMalHme 3atadun. 911 3agadn noobuparotcs Takum obpasom, 4To Npw YCnoBMK TBEPAOrO
YCBOEHWSI TEOPETNYECKOro Matepurana, U3foXeHHOro Ha nekuun, ons ux peweHust tpebyetcs, B
cpenHeMm, 2-3 yaca.

camocTos- | K ouepenHoMy nabopatopHOMyY 3aHSATMIO HEOBXOAMMO NOBTOPUTL COOTBETCTBYIOWMIA MaTepran u
TenbHas pewnTb LoMalHWe 3a8ayn. DT 3amaqy noabupatoTcs TakuM obpasoM, 4To Npu yCnosum TBEPLOro
pabota YCBOEHMSI TEOPETMYECKOr0 MaTepmana, U3NoXeHHOro Ha Nekuun, ans nx peweHus tpebyetcs, B

cpenHeM, 2-3 yaca. CTyAeHTy PEKOMEHLYETCS FOTOBUTLCS K KaXA0W NPEACTOSWER Nekumm,

nabopatopHOMy 3aHsATUIO, 0BpaLasicb K KOHCNEKTY, y4ebHbIM NOCOBUsM, yKa3aHHbIM
npenofaeaTteneM, 1, B criydae HeobX0aAMMOCTU, K NEKTOPY 3a KOHCYNbTaLUWeN.

9K3aMeH Ha nekuusax nanaraetcs 0OCHOBHOE conoepXxaHue Kypca. CTy,EI,eHTy pekoMeHOyeTCAa roToBUTbCA K
Kaxoon Hpe,D,CTOFIU.leIZ nekuun, o6pau1a9|Cb K KOHCNEeKTy, y‘-le6HbIM I'IOCO6I/IFIM, yYKa3aHHbIM
npenogaesarenem, 1, B cnyyae HeO6XO,EI,I/IMOCTI/I, K JIEKTOPY 3a KOHcyHbTaLlMeIZ. KoHcnekT CNy>XNT KakK
Ond NoOBTOpEeHUA Matepuana nepen KaxabiM NpakTU4eCknM 3aHATUEM, TaK N ONng NoAroToBKK K
9K3aMeHy. 3anucu Ha nekumm CTyAeHT OONXKeH NpoBepATb N OO0MOJTHATb MO yqe6H|/|Ky.

10. MepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 01 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTep 4ns pacrnedyaTtky pasnaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayautopus.
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KomnbioTepHbIin knacc.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuto 21.03.01
"HegpTerasosoe Aeno" n npodounto noarotoeku "PaspaboTka MECTOPOXOEHWIA yrieBoaopoaoB".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.05 Maremarvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 21.03.01 - Hedpbterasosoe neno

Mpogounb noaroToBkn: PaspaboTka MECTOPOXAEHWIA YIEBOAOPOAOB
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020
OcHoBHas nuTeparypa:

1.9lumeHes, J1. T. Boicwas matematuka: y4ebHuk / J1.T. Aumenés. - Mockea: VL PUOP: HUL NHdpa-M, 2020. - 752 c. -
(Bbicwee obpasoBaHue; bakanaspuar). - ISBN 978-5-16-102959-6. - TekcT : anekTpoHHbiii. - URL:
https://new.znanium.com/catalog/product/1056564 (nata obpauweHusi: 14.05.2020). - Pexwum gocTtyna : no nognucke.

2. llunayes, B. C. Boiclwas matematuka : y4ebHuk / B.C. lLunayes. - Mockea : MIH®PA-M, 2019. - 479 c. - (Bbicwee
obpaszoBaHue). - www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-101787-6. - TekcT : anekTpoHHbIi. - URL:
https://new.znanium.com/catalog/product/990716

(nata obpaweHuns: 14.05.2020). - Pexxum gocTtyna : no noanumcke.

3. Typeukuit, B. 4. Matematuka n uHgpopmatuka : yuebHuk / B.A. Typeukuii. - 3-e nag., ucnp. u gon. - Mocksa :
NH®PAM, 2020. - 558 c. - (Bbicwee obpasosaHue). - ISBN . - TekcT : anekTpoHHsbiit. - URL:
https://new.znanium.com/catalog/product/1052226 (nata obpaweHusi: 14.05.2020). - Pexum goctyna : no nognucke.

4. Kypc nekumit no matematuke ans 6akanaBpos-reonoros: yiebHoe nocobue / J1.P. Cekaesa, O.H. TioneHesa, E.A.
Lnpokosa. - KazaHb: KaszaHckuin benepanbHbivi yHuBepcuTeT, 2014. - 251 ¢. - TekcT : anekTpoHHsbii. - URL:
http://kpfu.ru/portal/docs/F1058309427/Kurs.lekcij.po.matematike..Sekaeva.L.R._.Tjuleneva.O.N._.Shirokova.E.A..2014.pdf
(nata obpauweHns: 14.05.2020).

JononHutenoHas nuteparypa:
1.WeBuos, . C. JluHeitHaa anrebpa: Teopus U npuknagHble acnekTol: y4yebHoe nocobue / I'.C. LWesuos. - 3-e 1ag., ncnp.
n pon. - Mocksa: Maructp: HAL UIHDPA-M, 2019. - 544 c. - ISBN 978-5-16-100523-1. - TekcT : anekTpoHHblid. - URL:
https://new.znanium.com/catalog/product/1015326 (nata obpatwerus: 14.05.2020). - Pexum gocTtyna : no noanucke.
2. MatemaTtuvka B npuMepax 1 3apadax : ydiebHoe nocobue / O.M. Oertsapesa, J1.H. XypbeHko, I".A. HukoHoBa, H.B.
HukoHoea, C.H. Hypuesa. - Mocksa : UHDPA-M, 2019. - 372 c. - (Beicwee obpasosaHue: bakanaspuar). - ISBN
978-5-16-102288-7. - TekcT : anekTpoHHbiiA. - URL: https://new.znanium.com/catalog/product/989802 (nata obpaweHus:
14.05.2020). - Pexwum goctyna : no nognucke.
3. 3nobuHa, C. B. MatemaTnyeckuii aHann3 B 3aaqax U ynpaxHeHusix : yiebHoe nocobve / C. B. 3nobuna, /1. H.
Mocuuenbckas. - Mockea : PUBMATIINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - TekCT : aneKTPOHHbIN // J1aHb :
9NeKTPoHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2377

(maTa obpatweHus: 14.05.2020). - Pexum poctyna: ons aBTopus. nonb3oBaTtenei.
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lMpunoxerve 3
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noagrotosku: 21.03.01 - Hedpterasosoe neno
Mpogounb noaroToBkn: PaspaboTka MeCTOPOXAEHWIA YIEBOAOPOAOB
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.

CrpaHnua 12 ns 12.




