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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 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 ; lN'ypbsiHoB Hukonai 'eopruesny

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

[anHag oucumnnuHa (Moaynb) BktoveHa B pasaen "b1.6.05 OucuunnmHbl (Moaynm)" OCHOBHOM NPOGIECCMOHANBbHOW
obpaszoBatenbHoii nporpammel 05.03.01 "Meonorus (Feonorust U reoxXUMMsi FOPHYNX NCKOMAEMBIX)" U OTHOCUTCS K
6a30B0i1 (06LenpogeccroHanbHo) 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 paboTa - 168 4aca(oB), B TOM Yucne nekumm - 68 4aca(oB), npakTuyeckune 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 100 Yaca(oB), KOHTPONb CaMOCTOSTENbHOM paboThl - 0 Yaca(oB.).

CamocTositenbHas paboTta - 147 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
NMHENHBIX YPaBHEHUA METOOOM
1. obpatHoit MaTpuLbl, METOAOM 1 6 0 6 24
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 10 0 10 16
KaHoHu4eckomy Buay. lMpamas B
npoctpaHcTse. MnockocTb.
[MoBepXHOCTM BTOPOro nopsaka.
MpuseneHne ypasHeHNs K
KaHOHMYecKoMy Buay.

Tema 4. ®yHkumMs, cnocobbl ee

3a8aHus. dnemMeHTbl KOMBMHATOPUKN.
lMocnenoBatenbHOCTW U Npegensl

4. o 1 8 0 8 20
nocnenosartenbHocTen. Npenen n

HEMpPEPbLIBHOCTb COYHKLNN.

Tema 5. ncdepeHunpyemocTb
PyHKUMK. Tabnuua Npon3BoLHbIX.
CsowicTBa NPON3BOOHbIX.
Mpon3BoaHbIE BbICLWIMX MOPSOKOB.
5 ®dopmyna Tennopa n ee NnpUMeHeHMe. 1 8 0 8 50
" |Mpaswuno Jlonutans. MocTtpoeHne un
nccnenosaHue rpadoukos PyHKUNNA.
Haunbonblee u HauMeHblee
3HaYeHUs PYHKLUMKN Ha OTpe3Ke.

Tema 6. NepBoobpasHas cyHKUNK,
ee cBoncTea. HeonpeneneHHbn

6. |nHTerpan. Tabnuua NHTErpanos. 2 6 0 12 1
Cnocobbl MHTerpmpoBaHms. Knaccbl
NHTErprpyembix OYHKLNIA.

Tema 7. OnpepeneHHbIi MHTErpan no

oTpesky. [NpunoxeHus
onpeneneHHoro nHTerpana.

£ MpnbnnxeHHoe BblYNCTEHNE 2 4 0 8 1

onpefeneHHoro nHTerpana.

HecobcTBeHHbIe NHTErpanbl.

Tema 8. DyHKUUN MHOTUX
nepemMeHHbIX. HacTHble
npoussoHble. [ponssogHas no
8. HanpasneHmo, rpagnueHT. > 4 0 8 1

POV3BOAHbIE BbICILNX MOPSOKOB.
®dopmyna Tennopa. JlokanbHble
3KCTpeMyMbl. MeTo HauMeHbLUNX
KBaLpaToB.

CrpaHnua 4 n3 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

N Pa3nenbl aucuunIvnHbl / Cemect NX TPyAOEeMKOCTb CamocTtosiTenbHas
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl
Tema 9. KomnnekcHble yncna,
9 cnocobbl MX NpencTaBneHns. 3 5 0 5 14

" [dencTBms HaO KOMMNIEKCHbBIMA
ymncnamu.

Tema 10. O6bIKHOBEHHbIE
andodpepeHumanbHbie ypaBHEHUS.
OnddepeHumanbHbie ypaBHEHMS
nepBoro nopsaka (c
pas3nensowmMncs nepemeHHbIMK,
OOHOpOAHble, TMHENHbIe, ypaBHEHNS
10.|BepHynnu). OndocpepeHunanbHbie 3 8 0 20 8
YpaBHEeHWNs BTOPOro nopsnka
(monyckarowme NOHMXeHVe Nopsaka,
NNHENHble 0JHOPOAHbIE U
Heo4HopPOoAHble
andodpepeHumanbHbie ypaBHEHUS C
MOCTOSHHBLIMU KO3GPULINEHTAMM).

Tema 11. Yucnosble psaabl.
3HaKkononoXumTenbHble paabl.
Teopembl cpaBHeHUs. [locTatoyHble
MPU3HAKN CXOAUMOCTMW.
3Hako4epenyWmnecs paabl.
11.|Mpu3sHak JleinbHrua. 3 8 0 14 14
dyHKUMOHaNbHbIe psaabl. CTeneHHble
psadbl. Psabl Teinopa n psabl ®ypbe.
MpuMeHeHNs psaoB AN YUCNEHHOMO
peweHnsa oudpdpepeHumnanbHbIxX
YpaBHEHWIA.

Ntoro 68 0 100 147

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. OcHOBbI MMHeNHOW anrebpbl. MaTpuubl. OenctBusa ¢ matpuuamu. Onpepenutenu. PelueHne cuctem
NUHeNHbIX ypaBHEHUIN MeToa0M o6paTHo maTpuubl, MeTogoM Kpamepa u metogom Maycca. Paspelummoctb 1
YUCNO peLLUEeHUn CUCTEMBI.

Onepauwnu Hap matpvuamu. Onpenenutenu. CBoicTBa onpenenuTeneii. TepeMa o pasnoXeHun onpenenuTens no
3MIEMEHTAM HEKOTOPOW CTPoKKW. PaHr maTpuubl. ObpatHas matpurua. MaTpuyHble ypaBHeHUs. PeweHne cuctem
NIMHEHbIX ypaBHeHW. COBMECTHBIE U HECOBMECTHbIE CUCTEMbI YpaBHEHUA. BecuncneHHoe MHOXECTBO pelleHnin. Meton
obpaTHoin MaTpuLbl, MeTon Kpamepa n metog Maycca.

Tema 2. OcHOBbI BEKTOpPHOW anre6pbl. BekTopbl. CKkansipHoe, BEKTOPHOE M CMeLLlaHHOe Npou3BeseHne BEKTOPOB
B TPEXMepHOM npocTpaHcTee. basuc.

MoHsiTne 6asnca. MNpoekums BekTopa. MNpeacTtasBneHne BekTopa Yepes 6asnc. Cymma, pasHOCTb BEKTOPOB. YMHOXEHWE
BekTopa Ha ckanap. CkanapHoe nponssefeHne BEKTOPOB, ONpeaeneHne, CBorncTea. BoiBoa hopMynbl CKanspHoOro
npoun3BeaeHUsi BEKTOPOB, 3aAaHHbIX B OPTOHOPMUPOBaHHOM Hasnce.BekTopHoe nponsseneHme BEKTOPOB,
onpeneneHne, ceoncTea. BoiBoa oopMynbl BEKTOPHOIO NPOM3BEAEHNS BEKTOPOB, 3a4aHHbIX B OPTOHOPMUPOBAHHOM
6asunce.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 nopsigka. NMpueeneHne ypasHeHUs1 K KaHOHU4eckKoMy Buay. lNMpsimas B npocTpaHcTBe. MN0oCKOCTb.
NMoBepxHOCTU BTOpOro nopsinka. NMpueeneHne ypasBHeHUs1 K KAHOHUYECKOMY BUAY.

OcHoBbI aHANNTUYECKOW reoMeTpun. Y paBHEHME NMHUM HA NIOCKOCTU. YPaBHEHWE NPSMOIA Ha MNIOCKOCTW C YrNOBbIM
KO3PPULMEHTOM YpaBHEHNE NPSIMOIA, NPOXOAsWeEN Yepe3 ABe faHHble Touku. Obliee ypaBHeHVE NpsMoit. Yron Mexay
npsiMbIMU. JTuHUK BTOpPOro nopsaka. KaHoHUYeckre ypaBHEHUS OKPYXXHOCTU, annunca, runepbonsl, napabonbi.
MpeobpazoBaHus NPSIMOYrofNbHOM CUCTEMbI KOOPAMHAT.Y paBHeHME noBepxHOCTU. ObLiee ypaBHEHNE NMNOCKOCTH.
B3avmHoe pacnonoxeHue AByx NNOCKOCTEN. Yron Mexy nnockocTamu. PacctosiHue oT To4ky o nnockocTu. MNpsmas B
npoctpaHcTee. KaHOHMYECKME U NapaMeTpUiecKme ypaBHEHUS NPSIMOI B NPOCTPAHCTBE. Yron Mexay NpsiMbIMu.
BsanmHoe pacnonoxeHue npsiMoli 1 naockocTu. NoBEPXHOCTU BTOPOro nopsaka: cdoepa, annmncona, anamnnTuyeckui
napabonoung, UinMHIpUYecKas NoBEPXHOCTb, KOHUYECKas NOBEPXHOCTb.

CrpaHnua 513 12.
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Tema 4. dyHKUMSA, cNOCOObI ee 3apaHus. dneMeHTbl KomObuHaTtopuku. MocnenoBaTenbLHOCTU U Npenenbl
nocnepnosaTtenbHocTen. NMpenen n HenpepbIBHOCTb (OYHKLIMN.

OneMeHTbl Teopun MHOXECTB. MoHATUE dPyHKLMM OOHOW NepeMeHHo. ObnacTtb onpeneneHns yHkLmn. Crnocobbl
3a8aHus.Yucnosble NocnenoBaTenbHOCTU, UX Npenensl. Mpenen cyHkumn. BeckoHeuHo Manble 1 6eckoHeyHO Bonblune
doyHKUMM nx ceoncTea. CeolicTea npeaenos yHKUMK. MepBblil 1 BTOPOI 3aMeyaTenbHble npeaensl. HenpepbiBHOCTb
QOyHKUMK, onpedeneHns n cBorcTea. TOYKM paspbiBa OYHKLMM U KX Knaccudomkaums.

Tema 5. OudocpepeHumpyemoctb coyHKUuK. Tabnuua nponsBogHbix. CBOMCTBa NPOM3BOAHbIX. pOM3BOAHbIE
BbICLUMX nopsiakoB. dopmyna Teinopa n ee npuMmeHeHue. MNMpasuno Jlonutans. NocTtpoeHue u uccnenosaHne
rpachukoB doyHKuui. Hanbonbluee n HaumeHblLLee 3HaYeHNS PYHKLMN Ha OTpe3Ke.

MoHSTME NPOM3BOLHON (PYHKLMK, €€ FTEOMETPUYECKUIA U (on3nyeckuii cMbicn. Tabnuua npouseogHbix. NpoussoaHbie
HESIBHOM, NapaMeTpuyecku 3afaHHon doyHKUMKM, o6paTHoin doyHkumu. dudbchepeHLuman, MHBapnaHTHOCTb ero oOPMbI.
"eomeTpuyeckuii cmbicn gucpbdpepeHumana. Teopemsl o Ponns, Jlarpanxa, Koww. MNpasuno Nonutang. Uccneposaxune
PYHKLNN 1 NOCTPOEHUS rpadpuka.

Tema 6. NepBoob6pa3Has hpyHKLMK, ee cBocTBa. HeonpeneneHHbI uHTerpan. Tabnuua nHrerpanos. Cnocoo6bl
MHTerpmposBaHusa. Knaccbl MHTErpupyembix oyHKLMA.

HeonpeneneHHbili nHTerpan. BaxHeiiwne cBoicTBa nHTErpupoBaHns. Tabnuua nHterpanos. OCHOBHbIE METOLbI
WHTErpnposaHus. VIHTerpnposaHve npocTenwmnx OyHKLNA, MHTErpypoBaHme NoACTaHOBKOW. VIHTerpmposaHue no
yactsM. MHTerpnposaHue npocTeiwmx pobHO paumnoHanbHbix (yHKUMA. VIHTerpupoBaHne LpobHO paunoHanbHbIX
OYHKUMIA TPUrOHOMETPUYECKUX apryMeHToB. IHTerpnpoBaHe NpocTenwmnx nppaunoHanbHOCTEN .

Tema 7. OnpeneneHHbI UHTErpan no oTpesky. MpunoxeHus onpepeneHHOro uHterpana. MpubnuxeHHoe
BblYMCNIeHMe onpeneneHHoro uHrerpana. Heco6¢cTBeHHble MHTErpanbl.

OnpepeneHHbIi MHTErpan no oTpesky. BoluncneHve onpeneneHHbIX UHTErpanos. 3aMeHa NepemMeHHon B onpeneneHHoM
uHTerpane. MNpunoxeHns onpeneneHHoro nHTerpana. BelumcneHre nnowanm nnockon gourypsl, AnvHbl oyrv, obbema
Tena epatieHus. I'Ipm6n|/|>KeHHoe BblHMCNeHne onpeneneHHoro nHterpana. BbluncneHne HecobCTBEHHbIX MHTEerpanos 1
pogna. Teopembl CpaBHEHNS.

Tewma 8. CDyHKLIMVI MHOImx nepemMeHHbIX. YacTtHble npon3sogHble. I'Ipowsao.u.Haﬂ no HanpaBneHuro, rpaguneHT.
npOVI3BO,D,HbIe BbICLUMX NOPSAOKOB. CDopmyna Te|7|nopa. NokanbHble 9KCTPEMYyMbl. MeTton HaMMeHbLUNX
KBagpaTtos.

CDyHKLI,I/II/l MHOIMX nepemMeHHbIX. BbluncneHne 4acTHbIX Npon3BOAHbIX NEepPBOro 1 BTOPOro nopsankKos. I'Ipovlssongle
CNO>XHbIX (pyHKLI,I/IIZ. ﬂpOI/ISBO,EI,HaFI no HanpaeneHuto, rpagueHT. rlpOI/I3BO,JJ,HbIe BbICLIMX MOPSALOKOB. CMellaHHble
npon3eoaHbIe. CDopMyna Te|7|nopa. JlokanbHble 3KCTPEMYyMbl. HaxnxneHne YCNOBHbIX 3KCTPEMYMOB. MeToq4 HanMeHbLWmnX
KBaopartos.

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

KomnnekcHble unicna, OCHOBHble MOHSATUA. [LeCTBATENbHAS U MHMAS HacTy KOMIEKCro Yncna. FeomMeTpuyeckoe
n3obpaxeHre KOMNNeKCHbIX Ynucen. Anrebpavyeckas, TPUroHOMETPUYECKas 1 NnokasaTteNbHas (POpPMbl 3anucu
KOMMNEKCHOro Yncna. [eicTBns Han KOMMIEKCHbIMU YuCamu (CNOXEHNE, BbIYUTAHNE, YMHOXEHWE, IENEHNE,
BO3BELEHMWE B CTEMEHb, U3BNEYEHNE KOPHS)

Tema 10. O6bikHOBeHHbIe audpchepeHumanbHble ypaBHeHus. dudchepeHumanbHblie ypaBHeHUs NepBoro
nopsigka (C pasgensitiolMMUCA NepemMeHHbIMU, OOHOPOAHbIE, MIUHENHbIE, ypaBHEHUA BepHynnu).
AdudhchbepeHunanbHblie ypaBHEHUS BTOPOro nopsaka (mornyckaroLlime NOHUXeHne Nnopsaaka, MIMHenHble
OQHOpOAOHbIEe U HeOOHOPOAHbIe AudbcpepeHLnanbHble ypaBHEHUS C NOCTOSITHHbIMU KO3dppuumeHTamn).

O6bIKHOBEHHbIE AMthdhepeHLManbHble ypaBHeHMs. PelweHne audhdoepeHLumanbHbiX ypaBHEH W NEPBOro Nopsiaka ¢
pasgensiowmMmca nepemeHHoiMu. OgHopoaHbie, nuHenHble 1Y nepeoro nopsaoka. PeweHne ypasHeHun BepHynnu.
3anava Kown.OudhdbepeHumanbHbie ypaBHEHMS BTOPOro Nopsaka, fonyckarowme noHnxeHne nopsaka. Obuwee
peleHne 0gHOPOOHbIX AndbdpepeHLmanbHbIX YpaBHEHUA C MOCTOSAHHbLIMU KO3dhdnLmMeHTaMu. PelweHne Heo04HOPO4HbIX
andocbepeHumanbHbIX YpaBHEHUI C MOCTOSHHBIMU KoadoduumneHTamm. Meton HeonpeaeneHHbix KoathmuneHToB
onpeneneHns 4YacTHOro pelleHns Heo4HOPOOAHOro ypaBHEHNS .

Tema 11. Uucnosble psigbl. 3HAaKONONOXUTENbHbIE psabl. TeopeMbl cpaBHeHUs. [LocTaTouHble NPU3HaKK1
cxopumocTu. 3Hakouyepegytowmecs paapbl. MpuaHak JlenbHuua. yHKUMOHaNbHbIe psgbl. CTeneHHble psaabl.
Psanbl Teinopa n paabl ypbe. NpuMeHeHNA psaaoB Osi YACIIEHHOro peweHus anddepeHuranbHbIX
ypaBHEHUN.

Yuncnosble psfbl. 3HAKONONOXUTENbHBbIE psaabl. JlocTaTouHble NPU3HakmM cxoanmocTy ( npuaHak Janambepa,
pagvkanbHbiii npusHak Kowwn n uHterpanbHbivi npuaHak Kowwn). TeopeMbl cpaBHeHNS. 3Hako4Yepeayowmnecs paibl.
AbconoTHas 1 ycnosHas cxogumocTu. MpusHak NerbHuua. dyHkumMoHanbHble paabl. CteneHHble psaapl. Teopema
Abens. NHTepsan cxoanmocTn. Papapl Teiinopa u psabl dypee. [MpuMeHeHns psaoB ONs YUCIEHHOTO PELLeHNs
angopepeHumanbHbiX YpaBHEHWIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

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

JNlekummn no matemaTtrke ans reonoros - http:/kpfu.ru/docs/F736557483/Bakalavry.pdf

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

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

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)
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OudpdpepeHumnanbHbie ypaBHEHNS -
www.intuit.ru/shop/books/departments/mathematics/diffequations/product.xhtml|?id=2493555

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

WHTerpansHoe ncuucnexme - www.intuit.ru/shop/product.xhtmli?id=2494713

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

INekuunun no matemaTtuke anst reonoros - http:/kpfu.ru/docs/F736557483/Bakalavry.pdf

Matemartnka. 3agadyHuk - www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op
MpakTtukyM no pabote B nporpamme MAXIMA - http://www.pmtf.msiu.ru/chair31/students/spichkov/maxima2.pdf
MpakTuyeckne 3aHaTusa ¢ nporpammoin MAXIMA -

http://kpfu.ru/docs/F1951397376/%CC%EQ0%EBY%E0%EAY%EQN%ES%E2%20%CC.%D1.,%20%D1%ES5%EAY%E0%ESY%E2%EO!

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)

Bug pa6ot

Metoaunyeckue peKoMeHaauun

nekummn

MooroToBka K NeEKUUSIM.

3HaKOMCTBO C OMCLMMIMHOM NPOUCXOONT YXXe Ha NepBoi nekuun, rae ot cTyneHTa Tpebyetcs He
MPOCTO BHMMAHMWE, HO 1 CaMOCTOSITENIbHOE OgpopMiIeHNe KoHenekTa. [Mpu paboTe ¢ KOHCMEKTOM
neKunii HeobXoOUMO YYMUTBIBATL TOT CPAKTOP, YTO OJHU NEKUMM OA0T OTBETbl HA KOHKPETHbIE BOMPOChI
TeMbl, Apyrune - Nyilb BbISBASIOT B3aUMOCBA3M MEXOY SABNEHUSAMU, NMOMOras CTyAeHTY NOHSATb
rny6uHHbIE NPOLUECCHI Pa3BUTUS N3y4aeMoro npeaMeTa Kak B UCTOPWM, Tak U B HACTOSILLEE BPEMS.
KoHcnekTupoBaHwe nekuuii - CNOXHbIA BUA By30BCKOW ayAuTOpHON paboTel, Npeanonararmliui
WHTEHCMBHYIO YMCTBEHHYIO OESATENbHOCTb CTyAeHTa. KOHCMNEKT SABNSeTCS None3HblM Toraa, korga
3anMcaHo camoe CyLEeCTBeHHOEe 1 caenaHo 3To caMmm obydarowmnmesl. He Hapo cTpeMuTbes 3anncatb
IIOCNTOBHO BCIO Nekumto. Takoe 'KOHCMeKTMpoBaHme' NpuHocuT 6orblue Bpeaa, 4eM nonb3abl.
LlenecoobpasHo BHa4asne NoHsiTb OCHOBHYIO MbIC/b, M3laraeMyto IeKTOPOM, a 3aTeM 3anucartb ee.
XenartenbHo 3anucb OCYIWECTBASATL HA OOHON CTPaHWLE NMCTA UK OCTaBnsAs MoNs, Ha KOTOPbIX
nosgHee, NPV caMocToATeNbHOM paboTe ¢ KOHCMEKTOM, MOXHO COeNnaTb OMNONHUTENbHbIE 3anncH,
OTMETUTb HEMNOHATHbIE MECTA.

KoHcnekT nekuun nyywe nogpasnenstb Ha MyHKTbl, cobnioaast KpacHylo CTPOKy. ToMy B H0bLIOW
cteneHu ByayT cnocobcTBOBaTL BOMPOCHI MaHa Nekuun, NpeanoxeHHsle npenonasatensim. Cnegyet
obpalaTtbh BHMMAHME Ha aKkLUEeHTbI, BbIBOAbI, KOTOPbLIE OenaeT NeKTop, oTMedas Hanbonee BaxHble
MOMEHTbI B IEKLUMOHHOM Martepuane 3ameyaHusamMm 'BaXkHo', 'XOPOLWOo 3anoMHMTL' 1 T.M. MoXHO genatb
5TO M C NOMOLLbIO PA3HOLBETHbLIX MAPKEPOB UK py4Yek, NOAYEPKUBAS TEPMUHbI 1 ONpedeneHuns.
LlenecoobpasHo paspabotatb COBCTBEHHYIO CUCTEMY COKpallueHwnin, abbpeBmaTyp 1 CUMBOJIOB.
OnHako npw ganbHenwern paboTe ¢ KOHCNEKTOM CUMBOJIbI JyHle 3aMEHUTb 0ObIYHLIMYK ClIOBaMK 4)is
6bICTPOro 3pPUTENBHOMO BOCTIPUSITUS TEKCTA.

PaboTtasi Han KOHCNEKTOM NIeKUWii, Bceraa HeobxoanMo NCMoNb30BaTh HE TOMBKO YyHEOHUK, HO U Ty
nuTeparypy, KOTopyto OOMONHUTENBHO PEKOMEHO0BAN EKTOP. VIMEHHO Takas cepbesHas,
KpornoTnneasl paboTta ¢ NeKUMOHHbIM Matepuanom no3sonnT ryboko OBnageTb TEOPEeTUHECKUM
mMarepuanom.

nabopaTopHble
paboTbl

BbinonHeHne nabopaTopHbIX 1 NPaKTUYecKnx padboT OcylecTBNAeTCs Ha NabopaTopHbIX 1
NPaKTUYECKMX 3aHATMSIX B COOTBETCTBUM C rpaddukoM ydebHoro npouecca. [ns obecnedyeHns
CaMOoCTOSITENbHOW PaboThbl NpenoaasatensMn pa3padaTbiBaloTcsa MeToanmyeckme ykasaHus no
BbIMNONHEHNIO NabopaTopPHO/NPaKTUYEeCcKoh paboTbl.

Pa6ota ¢ nutepatypoit, OpyruMi UCTOYHMUKAMU MHADOPMAaLUN, B T.4. SNEKTPOHHbIMU MOXET
pPeann3oBbIBATLCA HA CEMMHAPCKUX U MNPAKTUYECKUX 3aHATUSX. JaHHble MCTOYHMKIN MHOpopMaLIMK
MOryT OblTb NPeacTaBneHbl Ha ByMaxkHOM W/UNK SNeKTPOHHOM HOCUTENSX, B TOM YUCNE, B CETU
Internet. Mpenonasatenb popMynnpyeT Lenb paboTbl C AaHHbIM UCTOYHMKOM MHCPOPMaLUK,
onpenensieT BpeMsi Ha NpopaboTKy AOKYMEHTa U DOPMY OTYETHOCTU.

CaMo 1 B3aMMonpoBepKa BbiNOMHEHHbIX 3a0aHuni Yalle UCNob3yeTcs Ha CEMUHAPCKOM,
NPaKTUYECKOM 3aHSTUM U MMeeT CBOel Liefblo NpuobpeTeHne Taknx HaBblKOB Kak HabnioaeHve,
aHann3 0TBETOB COKYPCHWKOB, CBepKa COOCTBEHHbIX PE3yNbTaToB C 3TaloHaMM.

PelieHne npobneMHbIX 1 CUTYaLMOHHbBIX 33434 UCMONb3YeTcs Ha NeKLMOHHOM, CEMUHAPCKOM,
NpaKkTUYeCcKoM 1 Opyrux Buaax saHsTui. MNpobnemMHas/cutyaumnoHHas 3anada OONXHa MMEeTb YeTKyIo
POPMYNMPOBKY, K Hell AOMXHbI ObITb NOCTaBNEHbl BOMPOCHI, OTBEThHI HA KOTOPble HEOOX0AMMO HalTU U
obocHoBaTb. Kputepmm oLeHKr NpaBunbHOCTY pelleHns NPoBNeMHOI/CMTYaLMOHHON 3a0a4v OOMXHbI
ObITb N3BECTHbI BCEM 00Yy4aloLLMMCS.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | CamocTosTenbHas pabota CcTyeHTOB BK/oYaeT B cebs:

TenbHas BbinonHeHne NpakTU4ecknx 3anaHnii;

pabota Mpwn BbINONHEHUN NPAKTUYECKMX 3a0aHNA CTYAEHT PYKOBOACTBYETCS NpaBuiamMm, U3N0XeHHbIMU B
onuncaHun paboTbl (onmMcaHne paboTbl NpenocTaBnsieTcsl npenoaasaTenem nnbo B aNeKTPOHHOM
BuAae, nnbo Ha TBepAOM HocuTene, Nbo B yCTHOM doopme). CaMoCcToSITENbHO aHannsnpyeT
rony4yeHHble pe3ynbTaTbl U AenaeT CooTBETCTBYOWMeE BbiBoAbl. CamocTosiTenbHas pabota
nposoasitcs, anst 6onee rnybokoro yCBOEHNS ANCUMUNAVHDLI, NPMoBpeTeHns HaBblkoB paboTbl ¢
NUTEpaTypon, [OKYMEHTaMW, NEPBONCTOYHMKAMM 1 T.M.
PekomeHayemas nutepatypa cooblwaeTcsi npenogasaTenem Ha BBOOHbIX 3aHATUAX
CamocTtosiTenbHas paboTa BkodaeT 2 aTana:
111 - opraHM3auUnOHHbIN;
201 - 3aKpenneHne n yrnybneHme TeopeTuHecKkmnx 3HaHui.
Ha nepBoM 3Tane CTyaeHT NnaHMpyeT CBOK CaMOCTOATENbHYO0 paboTy,
KOoTOpas BKNOYaerT:
- YSICHEHWE 3a4aHns Ha CaMOCTOSITENbHYO paboTy;
- noabop peKkoMeH10BaHHOM NUTepaTypbl;
- cocTaBneHne nnaHa paboTbl, B KOTOPOM ONpenenstoTCs OCHOBHbIE MYHKTbI
npencToswen NoAroTOBKY.
CocTaBneHune nnaHa OUCUMNINHUPYET U NOBbLIWAET OpraHn3oBaHHOCTL B paboTe.
BTopoit aTan Bkno4aeT HEMOCPEACTBEHHYIO NMOArOTOBKY CTyAeHTa K 3aHATUI0. HaymHaTtb Hazo ¢
N3y4eHnsi peKoMeHOoBaHHoN nuTtepaTypbl. CTyaeHTaM peKoMeHOyeTCst Nony4nTb B
BrnbnnoTe4yHo-NHIOPMALIMOHHOM LEHTPE UHCTMTYTA y4ebHyto nnTepaTypy no AMcuMnInHe,
Heobxoaumyto ans addeKTMBHON paboTbl HA BCEX BUAAX ayAUTOPHbIX 3aHATUIA, a Takxe Ons
camocTosiTeNbHOM PaboTbl MO U3Y4EHMIO OUCLMNNIWHBIL. YCrnewHoe 0CBOEHWE Kypca npeanonaraet
aKkTMBHOE, TBOPYECKOE y4acTne CTydeHTa nyTeM niaHoOMepHON, NoBceaHEeBHO paboTbl. Bonpock! TeM
HeobXx04UMO N3Y4UTb MO XPECTOMATUMHBLIM UCTOYHMKAM (y4ebHuKN, y4ebHble nocobus u np.), roe
maTepwuan nanaraetcs B Hambonee OOCTYNHOW oopMe, a 3aTeM nepexoanTtb kK bonee rnybokomy
YCBOEHWIO BOMPOCOB BbIOPaHHO TEMbI, UCNOMb3Ysl PEKOMEHAOBAHHYIO U UHYIO nuTepatypy. B
npoLiecce NccnenoBaHms nuTepaTypHbIX MICTOYHUKOB PEKOMEHOYETCS COCTaBNSATb KOHCNEKT, Aenas
BbIMUCKM C Y4ETOM TEMbI U METOANYECKUX YKA3aHWIA.
B npouecce atoit paboTbl CTYAEHT AONXKEH CTPEMUTHECS MNOHSATH U 3aMOMHUTL OCHOBHbLIE MOSTIOXEHNS
paccmaTprMBaeMoro Matepuana, npuMepbl, NOSICHSIIOWMe ero, a Takxe pasobpartbcs B
WNNOCTPaTUBHOM MaTtepuarne.
B npouecce NoAroToBKM K 3aHSATUSAM pEKOMeHAyeTcs B3aMMHoe obcyXaeHne MaTtepuana, Bo Bpems
KOTOPOro 3aKpennsitoTcsl 3HaHWS, a TakxXe npuobpeTtaeTcsl NPakTUKa B U3NOXEHUN N Pa3bACHEHUN
NONyYeHHbIX 3HAHWIA, Pa3BNBAETCS Peyb.

3K3ameH MonrotoBka CTyAeHTa K 9k3aMeHy BKNloHaeT B cebs Tpu atana:

- camocTosiTenbHas pabota B TeHeHne ceMecTpa;

- HenocpeacTBeHHas NOAroTOBKAa B AHW, NPEALWeCTByolWMe 3a4eTy/aK3aMeHy No Temam Kypca.

- MOAroTOBKA K OTBETY Ha BOMPOCHI, cogepXalwuecs B bunetax.

JlnTepatypa ons NoAroToBKM K 9K3aMeHy pekoMeHayeTcs npenofasartenem u ykasana B 90Pe. [Ins

MONHOTbI y4eBHOI MHCPOPMALIMKN 1 ee CPAaBHEHNS NydlLE UCNONb30BaTb HE MEHEE ABYX Y4EBOHMKOB.

CTyLeHT BnpaBe cam NpuaepXunBatbes nobol N3 NnpencTaBneHHbIX B yHeOHUKaxX TOYEK 3PEHUS MO

cnopHoi npobneme (B TOM YMCNE OTAMYHOM OT NPernoaaBatensl), HO NPU YCNOBU LOCTATOYHO

Hay4yHOWM aprymeHTauuu.

OCHOBHbIM UCTOYHMKOM MOAFOTOBKY K 9K3aMeHY SIBASIETCS KOHCNEKT Nekuuid, rae y4ebHblid matepuan

JaeTcsa B CMCTeMaTU3NpoOBaHHOM BUE, OCHOBHbIE MOMOXEHNSA ero AeTann3npyoTcs, NoaKpennsaTcs

COBPEMEHHbIMU hakTaMu U MHGPOPMaLMER, KOTOPLIE B CUNY HOBU3HbI HE BOWNW B ONy6N1KOBaHHbIE

neyaTHble NCTOYHMKW. B Xo4e NoaroToBKM K 9K3aMeHy CTyaeHTaM Heobxoaumo obpaliate BHUMaHMe

HEe TONbKO Ha YPOBEHb 3aNOMMHAHUS, HO U HA CTEMNEHb NMOHUMaHWS n3naraemblx Npobnem.

Ok3ameH nNpoBoAnTCs Mo bunetam, oxsaTbiBAOWWM BECb NPONAEHHbIA Matepuan. o okoH4YaHuK

oTBETa 9K3aMeHaTop MOXET 3a4aTtb CTyAEHTY OOMNOMHUTENbHbIE U YTOYHALWME BONPOCH. Ha

gOJJ.I’OTOBKy K OTBETY Mo Bornpocam buneta cTyneHTy naetcs 30 MUHYT C MOMEHTA NOMYYEHNS UM
unera.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONIb3YEMbIX NMPU OCYLLECTBEHU 00pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).
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11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayno)

MatepunanbHO-TEXHUYECKOE obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMOCTOATENBbHON paboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneumnanusmposaHHas nabopaTtopusi.

12. Cpe,u,cma ajantauumum npenopgasaHusi auCcUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYE€HHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOro npe06pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|x09| BOCMPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMu cnyxa nony4yanm MHOpPMaLNo BU3yanbHO, C HAPYLLEHNSAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHNUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4ACTHNKOB
IMCTaHUMOHHOIo 0By4yeHmsl, NPoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbINONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Ot OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atolMcst UHBANUAOM UMK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMU
3[10p0Bbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 05.03.01
"'eonorng" n npodouno NOAroToBKM "(€0N0orns 1 reoxmmmns roproYmx McKkonaembix".
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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

Mpodhunb NOAroToBKW: [[€0N0rNS U reoXMMmNS roprYMX MCKONAEMbIX
KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1.9lumenés, J1.T. Beicwas matematuka : y4edbHuk / J1.T. dumeHés. - Mockea : PMOP: MIH®PA-M, 2013. - 752 c. - (Bbiclee
obpasosaHue: bakanaspuar). - ISBN 978-5-369-01032-7 (PMOP) ; ISBN 978-5-16-005400-1 (MHDPA-M). - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/344777 (nata obpauweHus: 16.03.2020). - Pexum poctyna : no
noanmcke.

2. lunayes, B. C. Boicwas matematuka : y4ebHuk / B.C. lunayes. - Mockea : MIHDPPA-M, 2017. - 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/851522 (nata obpaweHus: 16.03.2020). - Pexxum pgocTtyna : no noanucke.

3. Typeukuia, B. 9. Matematnka n uHgpopmarmka: ydebHuk / B.4. Typeuknit; YpanbCkuii rocyaapCTBEHHbIA YHUBEPCUTET
uM. A.M. opbkoro. - 3-e usga., ucnp. n gon. - Mockea : UH®PA-M, 2010. - 558 c. (Bbicwee obpasosaHue). ISBN
978-5-16-000171-5. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/206346 (nata obpalweHns:
16.03.2020). - Pexwum goctyna : no noanucke.

4. Kypc nekuwnii no matematuke ans 6akanaBpoB-reonoros: y4ebHoe nocobue / J1.P. Cekaesa, O.H. TioneHesa, E.A.
linpokosa. - KasaHb: KazaHckuin penepanbHblin yHusepcuteT, 2014. - 251 ¢. - TekcT : anekTpoHHbIA. - URL:
http://kpfu.ru/portal/docs/F1058309427/Kurs.lekcij.po.matematike..Sekaeva.L.R._.Tjuleneva.O.N._.Shirokova.E.A..2014.pdf
(nata obpauweHns: 16.03.2020). - Pexxum gocTtyna : OTKPbIThINA.

JononHutenbHasa nuteparypa:

1.WeBuos, I". C. NuHeiiHas anrebpa: Teopusi n NpuknagHble acnekTol: yiebHoe nocobue / I'.C. LeBLoB. - 3-e n3g., ucnp.
n gon. - Mockea : Maructp: HALU WMH®PA-M, 2014. - 544 c. ISBN 978-5-9776-0258-7. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/438021 (nata obpaieHns: 16.03.2020). - Pexxum gocTyna : no noanmcke.

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, 2017. - 372 c. - (Beicwee obpasoBaHue: bakanaspuar). - ISBN
978-5-16-102288-7. - TekcT : anekTpoHHbIi. - URL: hitps://znanium.com/catalog/product/896720 (nata obpalweHns:
16.03.2020). - Pexwum goctyna : no nognucke.

3. 3nobuHa, C. B. MatemaTtnyeckuii aHann3 B 3aadax 1 ynpaxHeHusix : yuebHoe nocobwe / C. B. 3nobuHa, J1. H.
Mocuuenbckas. - Mocksa : DUBMATIINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - TekCT : aneKTPOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2377 (nata obpaweHus: 16.03.2020). - Pexum
[ocTyna : no nNoanncke.
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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 NOAroToBKW: [[€0N0rNS U reoXMMmNS roprYMX MCKONAEMbIX
KBanngpukaumst BeinyckHUKa: bakanasp

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-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.
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