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PaGouas nporpamma y4yeOHOH mucuMmnHB «OCHOBHBIE aJTOPHTMBI
HHCIICHHBIX METOZOBY AB/ISAETCSA YACTHIO OCHOBHOI obpa3zoBarenbHoii NporpamMMel
sl NOATOTOBKH Oakanaspos no HarnpaBieHHIO MOJArOTOBKH
44.03.04 Ipogpeccuonansnoe obyyenue  (no ompacaam).  Paspabomka
npoepammnozo obecneuenun obpazosamenvusix cucmemy O4YHO¥ 1 3a04HOI (opm
o0yueHus.

CocraBnena Ha  ocHoBanuu DenepaibHoro roCy1apCTBEHHOTO
oGpasoBarensHoro CTaHAapTa BbIclIero oOpasoBaHus o HarpagsieH!o
noarotoskn  44.03.04  «Ilpodeccronanbroe obydenne (mo  orpacaam)y,
YTBEPKIACHHOIO npukasom MunucTepeTsa 00pa3zoBaHns M Hayku Poccuiickoii
Desnepaunn ot 22 despans 2018 r. Nol24.

COCTABMTEJIb:

CT. Tpenogasatens Kadeapsl HMHPOPMALMOHHBIX 00pasoBaTebHbIX
TEXHONOrWH M cuctem [OY BO JIHP «Jlyrauckuii  rocynapcTBeHHBIi
nejarornyeckuit yuusepeurer» llnmutakosa B.H.

PaBouas nporpamma YTBEpXKIeHa Ha 3acelanny Kadeapsl HHBOPMALHOHHEIX
00pa3oBaTeNbHBIX TeXHOIOMHIl H CHCTeM

«26» anpens 2022r., nporokon Ne 15 W
H.o. 3aBeayomero Kaeapoii J.A. Kanyctun

OJIOBPEHA na 3acenanun Y4eBHO-MeTOANYeCKOH KOMHCCHH HucturyT
(usuko-maremarnueckoro 00pa3oBaHms, HHPOPMALHOHHBIX W 00Ty KHBAIOLINX
TEXHOJIOTHit =

«04» mas 2022r., i 01(0; Ne 9 ‘\V/
IMpeacenarens O.B./1aBsickuba
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COI'TACOBAHO: A
Bpwo 3aBeayromero YueOHO-METOAHYECKHM OTaeN
<~ —W.A. Knuuena

"« 05 » oS 2029r.




CTpykTypa u coaep;kaHue IMCUUIIMHBI

1. Hean u 3a1a4u TUCUMILUIMHBI, €€ MECTO B Y4eOHOM mpoiecce

[lenvto ocBoeHUs AUCUHUILIMHBI «OCHOBHBIE aJITOPUTMBI YHUCJIEHHBIX
METOJIOB» SBISIETCS (popMUpOBaHUE y OyAyIIUX CIEIUATUCTOB 3HAHUN W YMEHUN
MPUMEHSTh BBIUUCIUTEIIbHBIC AJITOPUTMbI TMPU MOJCIUPOBAHUU COBPEMEHHBIX
MPOTPAMMHBIX KOMIUIEKCOB M CHCTEM, OCBOCHHE OCHOBHBIX METOJOB pPEIICHUS
NpPOCTEHIIMX TOA3aJay, K KOTOPbIM CBOJAUTCA UHCIICHHAs peaau3alus
MaTeMaTUYECKUX MOJIETIEN PEATbHBIX MPOLECCOB U SIBJICHUN.

3a0auu w3ydeHHus] IUCUUIIIMHBI «OCHOBHBIE aJNTOPUTMbI UYHMCIEHHBIX
METOJIOB» 3aKJIOYalOTCsI B Pa3BUTUU Y CTYJIEHTOB COBPEMEHHBIX (QopM
MaTeMaTUYECKOTO MBIIIJICHUS, YMEHHS CTaBUTh U PELIATh CJIOKHBIE MHKEHEPHbIC
3aJlayu, BO3HUKAIONIME B MPO(HeCCUOHATBHOM MPaKTHKE.

2. Mecto pucuuniauabl B crpykrype OOII BO. TpeOoBanusi K
pe3yJibTaTaM OCBOCHMS COAEPKAHUA TUCHHUIINHBI

VYyeOnas aucuuiuimHa «OCHOBHBIE ANTOPUTMBI YHMCIEHHBIX METOJ0BY
OTHOCHUTCSI K BapuatuBHOWM yueOHoro miana (b1.B.JIB.05.02). Jlucnumniauna
peanusyercss Kadeapoir HHGPOPMAIMOHHBIX O0pa30BaTEIbHBIX TEXHOJIOTUA U
cucteM (4) UHCTUTYT (PU3UKO-MaTEMaTUYECKOro 00pa3oBaHusl, MH()OPMAIMOHHBIX
u obcayxuBatronx TexHojorud ['OY BIIO JIHP «Jlyranckuii rocyaapCTBEeHHbBIN
NeJaroru4eckKuil YHUBEPCUTETY.

JUtst ocBOEHUS TUCUMILINHBI « OCHOBHBIE AJITOPUTMBI YUCIEHHBIX METOJOB
CTYIACHTBl HCIIOJIb3YIOT 3HAHUS, YMEHMs, HaBBIKH, CIOCOOBI JESATEIBHOCTH U
YCTAaHOBKH, IOJIy4€HHbIE M C(HOPMHUPOBAHHBIE B XOJE€ HU3YYEHHUS CIECAYIOLIUX
JUCHMIUIMH: «MaTeMaTH4eCKUi aHanu3, «Asredpa U reOMeTpHs».

W3ydyeHne AUCUMIUIMHBI fABIseTCs 0a30l JuIsl JalbHEHIIEro OCBOEHUS
CTYJIEHTaMU JUCUUIUINH MO BBIOOPY, U JUCHUIUINH NPO(HECCHOHATBHOTO KA.

3. TpeGoBaHus K pe3yibTaTaM OCBOEHUS COJEPKAHMS JUCHUILTUHBI
OOyuaromuecsi, 3aBEpPUIMBIINE HW3YUYEHHE JTUCHUIUIMHBI  «OCHOBHBIC
aJITOPUTMBbI YUCJIEHHBIX METOIOBY JOJIKHBI:
3HamMb.
¢ OCHOBBI TEOPUH MOTPEUTHOCTEN U TEOPHUH MPUOITMKESHUIA;
¢ OCHOBHBIC YHCJICHHBIE METO/IbI AIreOpHI;
e METOJbI TOCTPOEHUS FIEMEHTOB HAMITYUIIIETO MPUOMKEHNUS,
¢ METOJbI NOCTPOEHUSI HHTEPIIOJIAIMOHHBIX MHOTOUJIEHOB;
e METOBI YUCICHHOTO quPepeHInpOBaHUS U UHTETPUPOBAHUS;
e METOJBI YUCIIEHHOTO PEIICHNS OOBIKHOBEHHBIX MU (PepeHIInaTbHBIX YPABHCHHUI,
e METOJIbl YHUCJEHHOTO pemeHus aud@epeHImaibHbIX YpaBHEHUNH B YaCTHBIX
MTPOU3BOJHBIX;
ymemy:
e YHUCJICHHO PEIaTh ajireOpandecKkue v TPaHCIECHACHTHBIC YPaBHEHUS, PUMECHSIS
JIJISL TOTO CJEACTBUS U3 TEOPEMBI O CKUMAIOITUX OTOOPaKEHUSX;



e YMCJIEHHO pellaTh CHUCTEMBbl JIMHEWHBIX YpPAaBHEHUH METOJOM IPOCTOM

WHTETpalyu METOJI0M 3eiaens;

¢ YMCJIEHHO PEIlaTh CUCTEMbI HEJIMHEHHBIX YpaBHEHUM MeTo10M HbroTOHA;

¢ UCIOJB30BaTh OCHOBHBIE MOHATHUS TEOPUU CPEAHEKBAAPATUUHBIX MPUOIKEHUIHI

JUIsL TIOCTPOEHMSI 3JIEMEHTa HAWIy4dllero MNpUOJMKEHUs (B MHTErpajJbHOM U

JUCKPETHOM BapHaHTAaXx);

e UHTEPIIOJIMPOBATH U OLICHUBATH BO3HUKAIOILYIO IIPU 3TOM IOTPEIIHOCTD;

o TPUMEHATH (HPOPMYIIBI YUCICHHOTO AU(PHEPEHIUPOBAHUS U UHTETPUPOBAHUS;

¢ TPUMEHATH METOJIbl YUCIICHHOTO PEUICHHs] OOBIKHOBEHHBIX AU(PPEpeHIINaATbHBIX

YPaBHCHUM;

¢ TPUMEHATH YUCICHHBIE METO/IbI P PEIICHUU 33]1a4 MaTeMaTUIeCKOn (PU3HKY;
81a0emy:

o TEXHOJIOTMSIMH TPUMEHEHHS] BBIYUCIUTEIBHBIX METOAOB [UISI  PELICHHUS

KOHKPETHBIX 3a/1a4 U3 Pa3InYHbIX 00JIaCTEH MATEMAaTUKU U €€ MPUIIOKEHUI;

¢ HABBIKAMU MPAKTUYECKOHN OIEHKHA TOYHOCTU PE3yJbTAaTOB, MOIyUYEHHBIX B XOC

pelleHus TeX WM UHBIX BRIYMCIUTEIBHBIX 3a/1a4, HA OCHOBE TEOPUH MPUOIMKCHU;

e OCHOBHBIMM IPHUEMaMH HCIOJIb30BAHUS BBIYMCIUTEIBHBIX METOJOB IMpH

peIIeHNH Pa3InYHBIX 33/1a4 MPOoGECCHOHATBHON ACSITETbHOCTH.

[lepeuncnennple  pe3yapTaTbl OOY4YEHHMs]  SBISIOTCA  OCHOBOM  JJIst
(bopMUPOBaHUS KOMITETEHITHU.

— yHuBepcanbHbIX (YK-1 - crmocoOeH oCcylecTBIATh MOUCK, KPUTHUYECKUI
aHaIM3 U CUHTE3 MH(OpMAUUU, NPUMEHITh CUCTEMHBIM MOAXOA [Jisl PEIICHHS
NOCTaBIEHHBIX 3adad, YK-2 - crnocoOeH ompenensaT Kpyr 3ajad B paMKax
MOCTAaBJICHHOW LN U BHIOUPATh ONTUMAJIbHBIE CIIOCOOBI UX PELIECHUS, UCXO U3
JNEHUCTBYIOLIMX MPABOBBIX HOPM, NUMEIOLIUXCS PECYPCOB U OTPAHUYEHNN );

— oobmenpodeccuonanbubix  (OIIK-1 -  cmocoGeH  OoCyIIeCTBISATH
PO(ECCUOHATIBHYIO IESTEIbHOCTh B COOTBETCTBUU ¢ HOPMATUBHBIMU MPABOBBIMU
akTamu B cpepe 0Opa3oBaHUsi 1 HOpMaMHU MTPOPECCUOHATIBHON ITHKH);

— npodeccroHanbHbIX (IIK-4 - roTOBHOCTH K MCHOJIB30BaHUIO METO/IOB U
UHCTPYMEHTAJIBHBIX CPEJICTB  HCCJENOBaHUS OOBEKTOB TMpOoeCCHOHATbHON
NESATEIbHOCTH.

4. CTpyKTypa ¥ cojiepKaHue TUCHUIITHHBI

4.1. O0beM yueOHOM TMCHMILIMHBI M BUbI Y4eOH0il padoThl

O0bem yacoB (53au4. ef.)
Ounas ¢popma | 3aounas popma
OO6uas yueOHasi Harpy3ka (Bcero) 108 108
(3,0 3au4. en) (3,0 3a4. en)

Bup yueOHoit padoTnl

O0si3aTesqibHAsi  ayqMTOpPHAast Yy4deOHas Harpyska
(Bcero)

B TOM 4HcJIe:

Jlexuuu 16 4
CeMuHapckue 3aHATHS

[IpakTuueckue 3aHsATHs (B TOM YUCIIE HHTEPAKTHB)




JIaGopatopHbie padOoThI 32 8
KonTtposbHbIe paboThI (MOTYIN)

KCP

Kypcosast pabora (KypcoBoOii MPOEKT)

lpyrue ¢opmbl OpraHm3anuu yd4eOHOro Mmporecca 27 9
(KOHTPOJIB)

CamocrosiTeibHas padoTa cTyjaeHTa (Bcero) 33 87
Hrorosas arrecrauus JK3aM€H JK3aMEH

4.2. Conep:xaHue QU CHUNINHBI

Tema 1. IIpeamMer 4YHCIEHHBIX METOJOB. JJIEMEHTbl TeOPUH
norpemHocrTel. IlorpemiHocTs MaTeMaTHYECKHUX ONEPalMi.

OCHOBHBIE MOHATUS METOAOB BBIYMCIUTEIBHON MaTeMaTuKku. ICTOUHUKU 1
KIaccu(uKaIys MorpentHocTe. AOCOMOTHAS W OTHOCHTENBbHASI TOTPEIIHOCTh
yucna. Bepubie 1mudpsr uncna. OxpyrieHue uyucia. CBsi3b OTHOCHUTEIIBHOU
NOTPENIHOCTA C KOJIMYECTBOM BEPHBIX 3HAKOB uMcia. [lorpenHocTb CyMMBI.
[TorpemHocts pasHoctH. [lorpemnocTes npounssenenus. llorpemHocTts yacTHOrO.
OTHOcHTENIbHAs ~ MOTPEIIHOCTh  KOpHA. OOmas  ¢gopMyna  BBIYUCICHHS
norpemHoctd. OOpatHas 3agaya Teopur norpemHoctedl.  Ilorpemnoctu
BoeruncieHnsa Ha OBM. IIpencraBnenue uyncen 8 OBM.

Tema 2. Cxxumaromue 0To0OpaKeHus.

MeTtpurueckue nNpocTpaHCTBa U CKUMaroIue otoopaxenus. Teopema banaxa
Y PELICHNUE YPABHEHUM.

Tema 3. IIpudin:keHHoe pemienne ajaredpanyecKux ypaBHeHUI.

Otnenenne kopHeil. Meroa AuMXOTOMUUM (IIOJIOBUHHOIO jAeneHus). Meroa
3o10Toro cedenus. Meroa kacarenbHbiX (HbroToHa). Momudukamum merona
KacaTelabHbIX. Meton wutepanuii. Cxomumocth wMeroaa wutepanuid. Crocob
MOJATOTOBKH alre0pandyecKux ypaBHEHUN K METOAY UTEpaLHil.

Tema 4. UnucieHHble MeTOAbI IMHEHHOH aJIredpsbl.

Knaccudukanus yncieHHbIX METOI0B JUHEHHON anreOpsbl. Pemenne cucrem
auHenHbpIX anredpanyveckux ypaBHenuit (CJIAY) meronmom I'aycca. Pemienue
CJIAY wmeronom I'aycca ¢ BBIOOpOM TJIaBHOTO DdJeMeHTa. BeruucieHue
onpenenurens MeroaoM [aycca. Haxoxknenue oOpaTHOW MaTpullbl METOIOM
['aycca. Pemenne CJIAY wmetomoMm mnporoHkd. HopMbl BEKTOPOB M MAaTpHIL.
[TorpemHocT  pemieHusT CUCTEM JIMHEWHBIX ypaBHeHUU. OOyCIOBIEHHOCTh
Matpuiibl cuctemsl. Pemmenne CJIAY MetomoM mpocThIx uteparuii (meron Skobn).
Pemenue CJIAY meronom 3eiaens.

Tema 5. Ilpudanm:kenne pyHkumid.

[Mpubmmkenne  ¢ynkumit. [loctanoBka  3amaun.  Kmaccudukanms.
Nutepnonsunonssii monuHoM Jlarpanxka. CrumaiiH-unTepnionsuua. [locranoBka
3amaun. Knaccudukanus. Kyoudeckue CriiaifHbl.

Tema 6. YnciieHHOe MHTETPUPOBAHHE

[TocranoBka 3amaun. OcHOBHbIC omnpeneneHus. Knaccudukamuss MeToaoB
YHUCJIEHHOTO HHTerpupoBanus. Ksanpatypueie ¢opmynsl  Heriotona-Koreca.
Mertoael npAMOYrosbHMKOB u Tpameuuii. Metonx Cumncona. Beruucienue
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MHTETPaJOB C 3aJaHHOM TOYHOCThIO. [IpaBuUio PyHre OLEHKM DOrpemHocTr
YHUCIIEHHOTO  HWHTerpupoBaHus.  KBagpaTypHble — (opMyibl  HaWBBICIIECH
anredpanyeckor TouHocTu. Meton I"aycca.

Tema 7. UncineHHOe pelieHHe CUCTEM HeJIMHEHMHbIX YPABHEHHMH.

[ToctanoBka 3agaun. Merox Hprorona. Merox wurepanunii. CXOOUMOCTb
Metona ureparuii. Criocod MOArOTOBKH CHCTEMBI alredpandecKkux ypaBHEHUH K
METOJly UTEPALUH.

Tema 8. UmncienHoe pemeHne OOBLIKHOBEHHBIX au(pdepeHInaTIbHBIX
YPABHEHUH.

YuciieHHoe pelieHne OOBIKHOBEHHBIX Ju((epeHlnanbHbIX ypaBHEHUH.
3anaua Komm. Meroa Pynre-KyTTa nepBoro nopsjika TOYHOCTH (MeTol Diiepa).
Meron Pynre-Kyrra BTOporo nopsiaka tounoctu. Meron Pynre-Kyrra yetBeproro
nopsiaka TouHoctu. [IpaBuno PyHre onenku norpemHocty B Meronax Pynre-Kyrra.
Pemrenne cucrem OJ1Y mepBoro mnopsiaxka merogom Pynre-Kyrra. Uwnciennoe
pemreane OJ1Y Beicux nopsakoB. Uucinennoe pemenne cucrem OJ[Y Bwicmmx
nopsiAKOB. MHOromarossle MeToAbl penieHns 3anaun Kommu. Yncnennoe pemenue
«GKECTKUX» Au(depeHIranbHbIX YPaBHEHH.

Tema 9. Uucinennoe nud¢epeHuupoBaHue.

Uucnennoe  guddepeHpoBaHUe  MYyTEeM  KOHEUYHO  Pa3HOCTHOMU
anmpoKCUMaIuu MIPOU3BOJTHOM. Yucnennoe muddepeHupoBanme c
UCITOJIb30BAHUEM MHTEPIOJSLUOHHOIO NoJuHoMa Jlarpanxa.

Tema 10. UucienHoe penieHue cucTeM HeJIMHeHbIX ypaBHeHuii (CHY).

CymectBoBanue u uucio pemenuit CHY. Psn Taitnopa mist GyHKIIMKA MHOTHX
nepeMeHHbIX. Merton mpocThix wutTepauuid s pewenus CHY. Anroputm
npenacrasienue ypaBaenus F (X) =0 B popme X = @ (X). Merox 3eitnens pemeHus
CUCTEM HEIMHECWHBIX YypaBHeHui. Meron Heiorona. Mopudukanum Meroja
Hprorona: ynpomeHHbi MeTo HbplOTOHA M pPEKYpPCUBHBIM YNPOLIEHHBIA METO]
Hprorona. Meron cekymnux. PellieHne HeMMHENHBIX CUCTEM METOJAaMHU CITYCKA.

Tema 11. MeToabl 00pad0TKH IKCIIEPUMEHTATbHBIX JTAHHbBIX.

Meton HauMeHbIMX KBagpaToB. Haxoxaenue nmpubmkaromeid GyHKIUU B
BUJIC€ JMHEHHOM (YHKUMM U KBaJpaTUYHOro TpexwieHa. HaxoxneHnue
npubamxkaromed QyHKIUM B BUAE APYIHX 3JIEMEHTapHbIX (yHKUUN (6 KiIaccoB
npUOIMKAIOIUX (PYHKIMI). ATIITPpOKCUMALUS JIMHEMHOW KOMOMHAIMENd QyHKIUH.
Anmnpokcumanus GyHKIKEH TPOU3BOJIBHOIO BUA.

Tema 12. BoruncijieHue 3HaueHuii GyHKUIMI.

Bruucnenne 3HaueHuid nonuHoma. (Cxema ['opHepa. Beruucienue
anemMeHTapHbIX (QyHKIMA B DBM; crmocoObl peanu3aiuy W 3Tanbl BHIYUCICHUS.
[IpuBeneHue aprymMeHTa K OCHOBHOMY HMHTEPBAY JUIsl OCHOBHBIX 3JIEMEHTaPHBIX
byHkumii. Bpryucienne 3HAUYGHUN JJIEMEHTAPHBIX (YHKIHI: pas3lioKeHHe B
CTENEHHOW psA, TNOJWHOMHUAJbHASA AaNIpOKCUMaIus, JIpOOHO-palMOHaIbHAs
anmnpoKcUManusi, MNpPUOJMKEHUE LENHONM JpoObl0, WTEPALMOHHBIE METOIbI
BBIYMCIICHUSI DAJIEMEHTapHbIX (QYHKUMNA. BprunciieHne 3HaYeHUN CrhenuagbHBIX
GyHKLIHA.

Tema 13. IlocTpoeHue BLIYMCANTENbHBIX AJTOPUTMOB.



9KCIICPUMCHTA.

IIpeameT BBIYMCIMTENBHON MaTeMaTUKH. Kiaccudeckas U BBIYMCIUTEIIBHAS
MaremaTuka. MaremaTn4eckoe MOAEIUPOBAHUE U BEIYUCIUTEIIbHBIA SKCIIEPUMEHT.
YucneHHpll METOJ, anropuT™M M nporpamma. [lorpentHoCTH BBIYMCIUTEIBLHOTO
YCTOWYHBBIE U
HEYCTOMYMBBIE 33/1a4d, KOPPEKTHBIE M HEKOPPEKTHbIE 3aaayu. TpeOoBaHUS K
BBIYHMCIIUTEILHBIM METO1aM (aIrOpuTMam).

4.3. Jlekuuu

XapaKTepI/ICTI/IKI/I BBIYHMCJIIMTCIIBHBIX

3aaay:

Ha3zBanue TeMbl

O0neM yacoB

Ounas
¢bopma

3aouHas
¢bopma

norpemHocted. [IpubnmwkenHoe pemenne
anreOpanyeckux ypaBHEHUM

Hpe;[MeT YUCJICHHBIX MCTOAOB. DneMeHTHI TCOPUU

2

2

UnciaeHHble METObl TUHEUHOU alireOphl

[Tpubnmxenue QyHKIMMA

YucneHnoe HHTCIPUPOBAHHNC

AR E ol el Ea

HucneHHOoe peleHrne CUCTEM HEJTMHEUHBIX
YPaBHEHUM

\ONI ORISR

o

Uucnennoe penieHrue 0ObIKHOBEHHBIX
nuddhepeHIanbHbIX YpaBHEHHI

Uucnennoe auddepeHpoBaHmne

HucneHHOE peleHne CUCTEM HEJTMHEUHBIX
YPaBHEHUM

Hroro:

16

4.5. JlaGopaTopHbie padoThI

Ha3zBanue TeMpbl

O0neM yacoB

Ounas
dbopma

3aouHast
dbopma

[IpenMeT YnCIEeHHBIX METOAOB. DJIEMEHTBI
TEOPUHU MOTPEIIHOCTEM.

2

2

Cxumaronime 0ToOpakKeHust

[IpubnuxkeHHOE pelieHre anredpanyecKux
YpaBHEHHUI

YuclieHHbIE METO bl JINHEUHOW anreOphl

[Tpubnuxenne GyHKIMA

YucieHHOE MHTETPUPOBAHUE

~N Nk WO

HucneHHoe peleHne CUCTEM HEJTMHEMHBIX
YPaBHEHHUI

N (NN N |

Uucnennoe pemeHrue 0ObIKHOBEHHBIX
nuddepeHIMalbHbIX YpaBHEHUN

Uucnennoe auddepeHimpopanue




10 qI/ICJ’IeHHOUe pEelIeHUEe CUCTEM HETMHEHHBIX )
ypaBHEHUI
11 MeTtoapl 00pabOTKH 3KCTIEPUMEHTATBHBIX 6 )
JAHHBIX
12 | Beruncnenue 3HaueHuid QyHKIHMA 2
13 | IlocTpoeHH€ BRIYMCIUTEIbHBIX AJITOPUTMOB 4 2
HUroro: 32 8
4.6. CamocrosiTesibHasi padoTa CTyI€HTOB
Ne Ha3BaHue Tembl Bup CPC O0bem yacos
n/ Ounas | 3aouHas
1| dopma | popma
[IpenMeT 4YnCIeHHBIX METOHOB. BBITIOJTHEHUE 2 6
1 | DneMeHTBI TEOpUU MOTPEUIHOCTEMN. WHMBHUIYaJIbHO
ro 3aJaHus
Cxxkumaroiue oToopakeHus BBITIOJIHEHUE 2 6
2 VHIUBUYAJIbHO
r'0 3aJ]aHus
[IpubnnxkeHHOE pelieHne BBITIOJTHEHNE 2 6
3 | anreOpandyeckux ypaBHEHUI WHIMBUTYaJIbHO
ro 3aJaHus
HucnenHble METOIbI JIMHEWUHOMN BBIIIOJTHEHUE 2 6
4 | anreOpbl WHVBHIYaJIbHO
ro 3aJaHus
[Tpubnuxxenne GyHKIMIA BBITIOJTHEHNE 2 6
5 WHMBUTYaJIbHO
ro 3aJaHus
YucneHHoe HHTErpUPOBAHUE BBIIIOJIHEHUE 2 6
6 WHIMBUIYaJIbHO
r0 3aJJaHus
HucnenHoe peleHrne CUCTeM BBITIOJIHEHUE 2 6
7 | HEIMHEWHBIX YPAaBHEHUU VHIUBUAYaJIbHO
ro 3aJaHus
YucneHHoe pelieHne OObIKHOBEHHBIX | BHITIOJTHEHHUE 2 6
8 | nuddepeHanbHbIX YpaBHEHUN WHIMBUIYaJIbHO
ro 3aJ]aHus
Yucnennoe auddepeHumpoBaHue BBITIOJTHEHNE 2 6
9 WHIMBUTYJIbHO
r'0 3aJJaHus
HucneHnHoe peneHne CUCTeM BBITIOJIHEHUE 2 6
10 | HenMMHENHBIX YpaBHEHUN VHIUBUAYAJIBbHO
ro 3aJaHus




Mertonapt 00paboTKH BBLIIIOJIHEHUE 7 10
11 | sxciepUMEHTaTbHBIX TAHHBIX WHJIMBUTYaJIbHO
r'o 3aJIaHus
Brruncnenue 3aueHnid QyHKIUH BBIIIOJIHEHUE 2 7
12 VHJWBUYaJIbHO
ro 3aJaHus
[TocTpoeHue BHIUUCIUTEIBHBIX BBITIOJTHEHHE 4 10
13 | anropuT™MOB WHJIMBUTyaJIbHO
ro 3aJaHus
Hroro: 33 87

4.7. KypcoBble padoThI.
He npenycMoTpeHbl y4€OHBIM TIIaHOM.

5. Meroaun4ueckoe odecnedenue. O0pazoBarTe/ibHbIC TEXHOJIOTHHU

C umenpio (QopmMHpoBaHUS W pa3BUTUS MPO(PECCHOHAIBHBIX HAaBBIKOB,
o0yuaroluxcs UCNOIb3yTCS HHHOBAIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTUU IPU
peanu3alMi  pa3iMYHbIX BHUJOB ayJUTOPHOM pabOTBl B  COYETAHUH C
BHeayIUTOpHOU. lcmonb3yemble 00pa3oBaTelIbHbIE TEXHOJOTUM U METOMbI
HaIpaBJIeHbl Ha TOBBIIIEHWE KadyecTBa TMOATOTOBKM IIyTEM pa3BUTUA Y
oOyuJaromuxcs CrocoOHOCTEN K caMOOOPa30BaHMIO M HAallEJICHbl HA aKTUBAILUIO U
pean3anuio TUIHOCTHOTO MOTEHIIAIA.

[IpenogaBanue OUCHUIUIMHBI BEIETCS C MPUMEHEHHMEM CJEIYIOIIMX BUIOB
00pa30BaTeNbHBIX TEXHOJIOTU:

Hnghopmayuonnvie MEeXHON02UU: UCIIOJIb30BaHUE AJIEKTPOHHBIX
0o0pa30BaTeNbHBIX PECYPCOB  (RJIIEKTPOHHBI KOHCIEKT, pa3MELICHHBIH BO
BHYTpPEHHEHN CeTH WM T.11.) IPU MOJATOTOBKE K JIEKLIUSIM U JaOOPATOPHBIM 3aHATHUSIM.

Paboma 6 xomamnoe: coBMecTHas paboTa CTYIEHTOB B TIpyMNIe MpU
BBITIOJTHEHUH J1a00PAaTOPHBIX PabOT, BEIMOTHEHUH TPYIIOBBIX TOMAIIHUX 3a/IaHUH.

6. ®opMbI KOHTPOJISI OCBOEHHS THUCHUILTUHBI.

KOHMpPOAb U OYeHKa PE3yNbTaTOB OCBOCHHUS Y4YEOHOW JIMCIMIUIMHBI
OCYIIECTBJISICTCS TPEMoJaBaTeJieM B TMPOIIECCE MPOBEACHUS NPAKTUYECKUX H
7a00paTOpPHBIX padOT, a TaK)Ke BBITIOJHEHUS OOYYAIOIIMMUCS WHIWBUYATbHBIX
3amaHnid. Tekymas aTTecTalus CTYJACHTOB TPOU3BOJUTCS B JIUCKPETHBIE
BpPEMEHHBIC MHTEPBAJIBI B CJICTYIONUX (popMax:

¢ BBITNIOJIHEHUE 1a00PaTOPHBIX paldoT;

e 32IIIUTA JJAOOPATOPHBIX PadOT.

e HAITMCaHUE KOHTPOJBHBIX PaboOT;

Hmoeosvlti konmpoavb O pe3ynbTaTaM OCBOCHHUS THCIUTIINHBI MPOXOIUT B
dbopme dKk3aMeHa (BKITIOYAET B €05 OTBETHI HA TEOPETUUYECKUE BOTIPOCHI U PEIIICHUE
MPAKTUYECKUX 3a]1a4).



bajuibl, KOTOpBIE MOJYYAKOT CTYACHTHI OYHON M 3204HOM opMm

o0yueHust
Buj Tekyuieii yaeOHoi padoThl ‘ KosanyectBo 0a/1110B
4 cemectp / 9 TpumecTp
OdopmiieHre 0TYETOB 110 JIAOOPATOPHBIM 40
paboTam
PaboTa Ha 1a00paTOPHBIX 3aHITUAX 50
BrinonHeHne TeCTOBLIX 3aJaHUN
BrinosHeHnue 3amanni caMOCTOSITEILHON 10
paboThI
Hroro: 100

HaxonureabHas cucrtemMa oneHuBanud mo 100-0aibH0M 1KaJje

Yernipexoali-
JIbHAs cUcTeMa
OlleHUBAHUS
IK3aMeHa

100-
0allIbHAA
HIKAJIA

BykBennas mkaJsa, coorsercrpyromast 100-
0aJIbHOM HIKaJIe

CucremMa
OLICHMBAHUSA
3adera

OTJIINYHO

90-100

A — OTJIMYHO — TEOPETUYECKOE COJICPIKaHUE Kypca
OCBOCHO IMOJTHOCTBIO0, 0€3 mpoOesoB; HEOOXOIUMEIC
MPaKTUYECKHE HABBIKA PA0OTHI C OCBOCHHBIM
MaTepuaioM chOPMUPOBAHBI; BCE
PeIyCMOTPEHHBIC IPOTPAMMO 00yUeHUS
y‘-Ie6HI)Ie 3aJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITTOJIHEHHS OIICHEHO YKCIIOM 0aJlioB, OJIU3KUM K
MaKCUMaJIbHOMY

Xopo1io

83-89

B — 04eHb XOPOIIIO — TEOPETUUYECKOE COJIEPIKaHUE
Kypca OCBOCHO MOJTHOCTBIO, 0€3 TIPOOEeIIoB;
HEOOXOAMMBIC MMPAKTHYECKUE HABBIKHA PAOOTHI C
OCBOCHHBIM MaTEPHAJIOM B OCHOBHOM
c(hOpMHUPOBaHBI; BCE MPEYyCMOTPEHHBIE
MporpamMmMoil o0ydeHus yueOHbIe 3a1aHHs
BBITIOJTHCHBI, KAUECTBO BHITIOJHEHHSI OOJIBIITMHCTBA
M3 HUX OLICHEHO YKCJIOM 0ajjIoB, OJIU3KUM

K MaKCUMaJIbHOMY

Xopomo

75-82

C — X0opo1uIo — TEOPETUYECKOE COJIEpKaHNe Kypca
OCBOEHO ITOJTHOCTBIO; HEKOTOPBIE IPAKTUUECKUE
HaBBIKH pa0OTHI C OCBOCHHBIM MaTE€pPHAJIOM
chOpMHUPOBAHBI HEIOCTATOYHO; BCE
MPEAYCMOTPEHHBIE POTPAMMON 00yUEHUS
y4eOHbIe 3aJaHUs BBIIIOJIHEHBI, KAUeCTBO
BBITIOJTHEHUS! HA OJJHOTO U3 HUX HE OLIEHEHO
MUHUMAaTbHBIM YHCIIOM 0alljIOB, HEKOTOPHIE BUBI
3a/IaHHH BBITIOJHEHBI ¢ OMIMOKAMU

Y noBneTBo-
PUTEIBHO

63-74

D — y10BIETBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue TUCUHUIIIMHBI OCBOEHO YAaCTHUYHO, HO
po6esbl He HOCAT CYIIECTBEHHOT'O XapaKTepa;
He0OXOIMMBbIE MTPAKTUUYECKHE HAaBBIKU PaOOTHI

C OCBOCHHBIM MaTEpUAIOM B OCHOBHOM
chopMHUpPOBaHBI; OOJIBITUHCTBO

NpeaAYCMOTPCHHBIX HpOFpElMMOfI o6yqu1/I;1

3auTeHo
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y4eOHBIX 33JaHUI BBHITIOTHEHO, HEKOTOPHIE
13 BBIMIOJHEHHBIX 33/IaHHUH, COACPIKAT OMUOKHI

Y nosnerBo- 50-62 E — nocpencTBeHHO — TEOpETHUECKOE
PHUTEIIEHO coziep’KaHKe Kypca OCBOGHO YaCTUYHO;

HEKOTOpbIE MPAKTUYECKHE HABBIKH PAOOTHI

He c(OPMHUPOBAHbI, MHOTHE NTPEYCMOTPEHHBIE

MporpaMMoii 00yueHus yueOHbIe 3a/1aHUs

HE BBINOJHEHBI MO0 KaueCTBO BHITOTHEHUS

HEKOTOPBIX U3 HUX OLEHEHO YUCIIOM 0aJlIoB,

OJM3KHUM K MHHUMAJIbHOMY

Heynosnerso- 2149 FX — Hey10BJAETBOPUTENEHO — TEOPETUUECKOE
PHUTEIBHO COJIepKaHUE Kypca OCBOCHO YaCTHUYHO; He 3auteno
HE00XOIMMBIE IPAKTUYECKHE HABBIKU PaOOTHI
He c(hOpMUPOBaHBI; OOJIBIIMHCTBO
MPEYyCMOTPEHHBIX POTrPaMMON 00yUYSHHS
y4eOHBIX 33JaHU HE BBIMOJIHEHO JINO0 Ka4eCTBO
WX BBITIOJIHEHUS OIICHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHHMAJIbHOMY; TIPU
JOTIOJTHUTEILHON CaMOCTOSATEILHOM padoTe Hall
MaTepUaAIOM Kypca BO3MOHO ITOBBIIICHHE
Ka4yecTBa BBIMOJHEHHsI YU€OHBIX 3aJaHUI

Heynosnero- 0-20 F — Hey10BIeTBOPUTENHEHO — TEOPETUYECKOE
PUTEIIBHO coJiep’KaHue Kypca He OCBOEHO; HE00X0JUMbIe
MIPaKTUYECKHE HaBBIKU PAOOTHI

He c¢(hOPMUPOBAHBI; BCE BHINOJIHEHHBIC YUCOHBIC
3aJlaHusl COJIepKaT rpyObie OMUOKH,
JIOTIOJIHUTEJIbHASI CAMOCTOATEIbHAs padoTa Hajl
MaTepHUaIoM Kypca He IPUBEAET K KaKOMY-JIH00
3HAYMMOMY MOBBIIICHUIO KaYECTBA BBITTOJIHEHHS
y4eOHBIX 3aJaHUI

7. Y4eOHO-MeTOoAuYeCKoe U NMPOrpaMMHO-UH(OPMALMOHHOE

o0ecneyeHue JUCUUIINHBI

a) OCHOBHAas JiUTepaTypa:
1. baxsanos H. u np. Yucnenusie Mmetozsl. - M.: JlTabopaTopus 6a30BbIX 3HAHUH. -
2000.
2. baxBamoB H.C. u gp. UucneHHble METOABI B 3aJavyaX U YHPAKHEHUSAX. -
M.:Bricmias mkona.2000. -190c.
3. Bepxounkuii B.M. Unucnennsie MmeTonpl. Marematudeckuii ananus u OJ1Y.—M.:
Bricmias mkoina. 2001. —382 c.
4. BepxOuukuit B.M. Uucnennsie Metonbl. JIuneliHas anreOpa U HEJIUHEHHBIC
ypaBHeHus1.—M.: Bricuias mkona. 2000. 266 c.
5. Morunes A.B., ITak H.W., Xennep E.K. Undopmaruka. — M.: Akagemus. 2000.-
816 c.
6. Komuenoa H.B., Mapon N.A. BeuucnurenbHas MaTeMaTHKa B MpUMeEpax U
3amavax. —M.: Hayka. 1972. — 368 c.
7. bepesun U.C., Kunkos H.I1. Metoas! Berurcienuit. T.1.-M.: "Hayka".1966.
8. Cromsapos A., Cronsposa E. lImapranka mo Excel 7.0. — M.: "Bep60".1997.
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9. I'punenko E.B., EmenbsnoBa M.B., Ilymeukun H.II. UucieHHble MeETOBI
(yuebHOMEeTOMMUECKOEe mocoOue).- CrnaBsiHCK-Ha-KyOanu. 1.1 OO0 «beperuns».
2003. —64 c. u.2 Uzn. CI'TIN. 2005. -56 c.

10. KpsimoB B.U., bo6kor B.B., Monacteipubiii [1.1. BerauciauteabHble METOIBI.
T.1.-M.: Hayka.1976. T.2. —-M.: Hayxka. 1977.

11. U A.X., Pe3snioB A.C. UnpopmaTuka v BRIYUCIUTENbHAS TEXHUKA. YHCIICHHBIC
MeTonbl. JIabopaTopHbI NMPAKTUKYM Uil CTYAEHTOB menBy3oB. —M.: MI'OINY.
1996. -36 c.

12. Kocaper B.M. 12 nekuuili 1o BBIYMCIMTEIbHOW MateMatuke. —M.: M3a-Bo
M®TH. 1995.

13. JlapenoB C.M. Excel: CoOopHuk mnpumepoB u 3aaad.-M.:DuHaHCHI U
cratuctuka.2000.-336c¢.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa:
14. Bopobnesa I'.H., Jlanunoa A.H. [IpakTrkym mo 4uClI€HHBIM MeToaaM. — M.:
Bricmias mkomna. 1979.
15. T'aBypun M.K. Jlekuun no metoam Beunciienuil. — M.: Hayka. 1971.
16. I'yrep P.C., Pe3numkoBckuii II.T. IlporpammMupoBaHve W BBIYUCIUTEIbHAS
MareMatuka.Boin.2. — M.: Hayka.1971.
17. [lnuc AWM., CnuBuna H.A. JlaGopaTopHblii TpPaKTUKyM IO BBICIIEH
MaremaTuke. — M.: Boiciias mkona. 1994.
18. MynpoB A.E.. Uucnennsie meronsl 1 [I9BM Ha sa3pikax beicuk, @oprpan,
[Tackains. - Tomck: Packo. 1991.
19. ManukoB B.T., Ksernsiii P.H. BperuucnurensHble METOABI M NPUMEHECHHUE
OBM.- KueB: Brima mxkona.1989. 7. BoakoB E.A. UuncieHHnsle mMeTonpl.- M.:
Hayka.1987.
20. Mricosckux M.I1. JIekmuu nmo Mmetonam BerauciieHuid. —M.: @usmarrus. 1962.
21. bornaes FO.II. BeluucnurenbHas mMareMaTMKa W NporpaMMupoBaHue. — M.:
Bricmias mkoina.1990. — 544 c.
22. JIpsikonoB B. MathCad8/2000 :cniernanbhbliii cripaBouHuK. -CI16.: TTutep.2001.
23. lemunouy b.H., Mapon N.A. OCHOBBI BBIUMCIUTEIBHOU MaTeMaTUKU. — M.:
"Hayka".1970.

8. MarepuajibHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI

Jlns mpoBeAeHUsT JIEKIIMOHHBIX, MPAKTUYECKUX W JaOOpPATOPHBIX 3aHSATUN
PEKOMEHAYETCSl UCIOJb30BaTh MPOTpaMMHOE OOECIEeUeHHe: OmeparlioHHas
cucteMma Windows 7 wu Beime, makeT Microsoft Office 2010 wu BoIme,
00CITyKUBAIOITUE TPOTPAMMBbI U CPEJIbl pa3pabOTKH.

JIekIMOHHBIE 3aHATUA: KOMIUIEKT 3JIEKTPOHHBIX Mpe3eHTalUi/ClIaiioB,
ayJAUTOpUS, OCHAIIEGHHAsh TMPE3EHTAIIMOHHONW TEXHUKON (IIPOEKTOp, OIKpaH,
KOMITHIOTEP/HOYTOYK) | T.II.

Jlaboparopusie paboTel: mabopatopusi kadeaper WTC, ocnHamennas
MYJIbTUMEIUMHBIM IIPOEKTOPOM, WHTEPAKTUBHOU JIOCKOM, CETEeBOM
UHOPACTPYKTYpPO M OpraHu3oBaHHBIM nocTyrnoM B WHtepHer, maker [IO MS

Excel.
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[Tpoyee: pabouee MeCTO MpemojaBaTelisi, OCHAIEHHOEC KOMITBIOTEPOM C
noctynom B MHTepHeT, paboune MecTa CTYISHTOB, OCHAIIICHHBIE KOMITBIOTEPAMHU
c jgoctynoM B MHTepHEeT, NpeaHa3HAuYCHHBIC I pabOThl B 3JICKTPOHHOU
o0Opa3oBaTeIbHOM Cpejie.
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9. JIuCcT TOMOJTHEHU N U N3MEHEeHUI

Ne
n/n

Jlara
BHECEHUS
n3MeHenus /
JOTOJTHEHHS

OcHoBanue

Conep:xanue n3meHenus /
JOIOJTHEHUA

JIuua, noaTBep:KIa0NIue
H3MeHeHne / 100 THeHne

3aBeayroniui
kadeapou
(Damunus,
UHUYUATDL,
noonucow)

HupexTop /
JIEKaH
(Pamunus,
UHUYUATBL,
Nnoonucy)
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