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PabGouas mporpamma muctmrumnbl «/luddepeHnuansabie ypaBHEHUS» COCTaBIICHA

KaHIUIaTOM (PU3HKO-MaTeMaTHIecKuX HaykK, norieHToMm E.U. I"anxa.

PabGouass nporpamma AUCHUIUIMHBL  OOCYXKJ€HAa Ha 3acelaHud  Kadeapsl
MaTEMaTUYECKOTr0 aHaJIN3a U METOJAMKU OOYUYEeHHSI MaTEMATUKE B By3€
«18» mas 2016 r., mpotokosa Ne9
3aBeayromuit kageapoi Q// Z{(a(gj JI.B. lllkepuna
Ono0peHo HayYHO-METOAMYECKUM COBETOM :
NM®U KT'TIY um. B.I1. AcradneBa : MHCTUTYT

MATEMATUKM,

SUIAKA W
" " WHOOPMATKA
20" mas 2016 r., npotokos Ne9

[Ipencenarens \56\ C.B. bopTHOBCKUI



PaGowas  mporpamma  mucnmmuuHbl  «JluddepeHnuanpabie ypaBHEHUS»
aKTyaqTu3UpOBaHa KaHAUAATOM (U3MKO-MAaTEeMaTHUYECKUX HaykK, goueHtom E.U.
["anxa.

Pabouas mporpaMma JUCHMIUIMHBI  OOCYXJeHAa Ha 3acefjaHud  Kadeapsl
MaTeMaTHYECKOT0 aHaJIN3a U METOJIUKU OOYUEHHUSI MAaTEMAaTUKE B BYy3€

«17» mas 2017 r., npotokosn Ne7

3aBeayromuii kageapoi Q// Z{(a(gj JI.B. lllkepuna

O1100peHo HayYHO-METOIMYECKUM COBETOM .
NUM®U KI'TIY um. B.II. AcradneBa : MHCTUTYT

MATEMATUKY,

SUNKA W
HHOOPMATUKA

"24" mas 2017 r., nporokos No§

I[Ipencenarens \;6\ C.B. BoptHOBCKUii



PaGowas  mporpamma  mucnmmuuHbl  «JluddepeHnuanpabie ypaBHEHUS»
aKTyaqTu3UpOBaHa KaHAUAATOM (U3MKO-MAaTEeMaTHUYECKUX HaykK, goueHtom E.U.
["anxa.

Pabouas mporpaMma JUCHMIUIMHBI  OOCYXJeHAa Ha 3acefjaHud  Kadeapsl
MaTeMaTHYECKOT0 aHaJIN3a U METOJIUKU OOYUEHHUSI MAaTEMAaTUKE B BYy3€

«21» mas 2018 r., npotokos Ne8

3aBeayromuii kageapoi Q// Z{(a(gj JI.B. lllkepuna

O1100peHo HayYHO-METOIMYECKUM COBETOM .
NUM®U KI'TIY um. B.II. AcradneBa : MHCTUTYT

MATEMATUKY,

SUNKA W
HHOOPMATUKA

"8" nrona 2018 r., nporokosa Ne9

I[Ipencenarens \;6\ C.B. BoptHOBCKUii



PaGowas  mporpamma  mucnmmuuHbl  «JluddepeHnuanpabie ypaBHEHUS»
aKTyaqTu3UpOBaHa KaHAUAATOM (U3MKO-MAaTEeMaTHUYECKUX HaykK, goueHtom E.U.
["anxa.

Pa6ouas ImporpamMma AUCHHUIIIIMHBI O6CY)K,Z[CH8 Ha 3acCaaHun Ka(l)e,ﬂpbl MAaT€MaTHKHU
n METOOUKH O6y‘I€HI/IH MaTCMaTHUKE B BY3€

«08» mas 2019 r., nportokon Ne 7

3aBeayromuit kageapoi Q// Z{(a(gj JI.B. lllkepuna

O1100peHo HayYHO-METOIMYECKUM COBETOM .
NUM®U KI'TIY um. B.II. AcradpneBa : MHCTUTYT

MATEMATUKY,

SUNKA W
HHOOPMATUKA

"16" mas 2019 r., nporokoi Ne 8

I[Ipencenarens \;6\ C.B. BoptHOBCKUii



IIpunoxenne 2

JIucT BHeceHUusI H3MEHEeHUu |

JlonoJiHeHUS U U3MEHEHUsI B paboueli nporpamme auciuiiiabl Ha 2017/2018 yueOHbIi
rOJI:

B pabouyto mporpammy IUCIHUILTAHEI BHOCSITCS CIEIYIONTNE U3MECHECHHS:

1. Cnomcoxk nmTepaTypbl OOHOBJEH YYEOHBIMH © Y4€OHO-METOIUYECKUMHU
W3IaHUSIMH, DJICKTPOHHBIMU 00pa3oBaTellbHBIMUA pecypcamu. OOHOBIICH TepeyueHb
COBPEMEHHBIX MPO(PECCHOHAIBHBIX 0a3 JaHHBIX W HWHPOPMAIMOHHBIX CIIPABOYHBIX
CUCTEM.

PabGouass mnporpamma mepecMoTpeHa W oAoOpeHa Ha 3acelaHud  Kadeapbl
MaTEMaTUYECKOT0 aHAIN3a U METOIUKU OOyUYeHHs] MaTeMaTHKE B By3€

npotokoi Ne 17 ot «18» mas 2017 r.

3aBenyroniuii kKaheapoit Q// Zﬂu/é) JI.B. llIkepuna

Ono0peHo HayYHO-METOANYECKUM COBETOM
NUM®U KTTTY um. B.I1. AcradreBa
«24» mas 2017 r. ITpoTokomn Ne 8

UHCTATYT
MATEMATHKY,

IIpencenarens SUKA U

o MHOOPMATUKK
\g‘» C.B. bopTHOBCKUI




JIucT BHEeceHUusl U3MEHEeHUu |

JlononHeHust U U3MEHEeHHs B paboueit mporpamme qucuuiinibl Ha 2018/2019 yueOnbIit
rOJI:

B pabouyto nporpammy IUCHUILTAHBI BHOCSTCS CIEIYIOUIUE U3MEHECHHUS:

1. Chomcoxk mmTepaTypbl OOHOBJEH YYEOHBIMH © Y4€OHO-METOIUYECKUMHU
W3IaHUSIMH, DJICKTPOHHBIMU 00pa3oBaTellbHBIMU pecypcamu. OOHOBIICH TepeueHb
COBPEMEHHBIX MPOQPECCHOHAIBHBIX 0a3 JaHHBIX W HWHPOPMAIMOHHBIX CIPABOYHBIX
CUCTEM.

2. OGHOBJIEH TIEPEUCHB JUIEH3UOHHOTO TPOTPAMMHOTO 00ECIICUCHUSI.

3. B doHa O1IEHOYHBIX CPEICTB BHECEHBI M3MEHEHUS B COOTBETCTBUH C TIPUKA30M
«O0 yrBepxaeHuu Ilonoxenust 0 GOHE OLEHOUHBIX CPEACTB ISl TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH, IPOMEKYTOYHOM W  HWUTOTOBOM  (rOCyHapCTBEHHOW  WTOTOBOW)
artectanuu» oT 28.04.2018 Ne297 (1)

PabGouass mnporpamma mepecMoTpeHa W oAoOpeHa Ha 3acenaHud  Kadeapbl
MaTEMaTUYECKOI0 aHAIN3a U METOJIUKU OOyUYeHHsI MaTeMaTHKE B By3€

poTokoa Ne 8 oT «21» mast 2018 T.

3aBenyrommii kKadeapon Q// Z/ﬂa/’é} JL.B. llIkepuna

OnobpeHo HayYHO-METOIUYECKUM COBETOM
NUMOU KT'TIY um. B.I1. AcradbeBa
«08» nrons 2018 r. IIpoTokos Ne 9

UHCTATYT
MATEMATHKY,

OU3NKKU U
MHOOPMATUKK
[Ipencenarens

\g‘» C.B. bopTHOBCKUI




JIMCcT BHEeCeHUus U3MEHEeHU |

JlononHeHust U U3MEeHeHus B paboyeit mporpamme qucuuiinibl Ha 2018/2019 yueOnbIit
rOJI:

B pabouyro nmporpaMmy JUCHUILUTMHBI BHOCSTCS CIICIYIONINE U3MEHEHUS:
1. Ha turyneHom umucre PIIJI u ®OC wu3meHeHO Ha3BaHME BEIOMCTBEHHOM

MPUHAJISKHOCTH «MUHUCTEPCTBO HAYKH U BbIciiero oopazoBanusi PO» Ha ocHOBaHUU

npukaza «o BHeceHMH u3MeHeHuil B cBeaenus o KITIY um. B.II. AcradneBa» oT
15.07.2018 Ne 457 ().

2. Ha tutynmerom smucte PIIJ] m ®OC um3meHneHo Ha3Banue kadeapbl pa3paboTdmka
«Kadenpa maremaTnku u METOAMKH OOyYEHHUsI MaTEMaTUKE» HAa OCHOBAHWUU PEIICHUS
VYuenoro cosera KITIY wum. B.IL AcradppeBa «O peopranuzanuu CTPYKTYPHBIX
nojpasneneHuit yuusepcurera» ot 01.06.2018

Pabouas mporpamma nepecMoTpeHa 1 0100peHa Ha 3acelaHuu Kadeapbl MaTeMAaTUKU U
METOUKN 00YyYEeHUS MaTEMaTHKE
npotokoJ Ne 1 ot « 05 » centsa6ps 2018 1.

3aBenyroniuii kKaheapoit Q// 7//43//@ JI.B. llIkepuna

Ono0peHo HAYYHO-METOJUIECKIM COBETOM
NUM®U KT'TTY um. B.I1. AcradreBa

«12» centsa0ps 2018 r. [IpoTokosa Ne 1 MHCTATYT
MATEMATHKY,

SUINKHA U
WHOOPMATUKHK
[Ipencenarenp

\g‘» C.B. boptHOBCKUi




JIMCcT BHEeCeHUus U3MEHEeHU |

JlononHeHust U U3MEeHeHus B paboyeit mporpamme qucuuiinibl Ha 2019/2020 yueOnbIit
rOJI:

B pabouyto nporpammy JTUCHUILTAHBI BHOCSITCS CJIEIYIOUIUE U3MEHECHHUS:

1. Choucok nurepaTypbl OOHOBJEH YYEOHBIMH U Y4€OHO-METOJIUYECKUMHU
U3JIaHUSIMHU, JJIEKTPOHHBIMU 00Opa3oBaTeNbHbIMH pecypcaMu. OOHOBIIEH NEpeYeHb
COBPEMEHHBIX MPO(PECCHOHAIBHBIX 0a3 JaHHBIX W HWHPOPMAIMOHHBIX CIPABOYHBIX
CUCTEM.

2. OOGHOBIIEH MepeYeHb JTUIIEH3MOHHOTO IPOrPaMMHOTO 0OeCTIeYeHUSI.

Pabouas mporpamma nepecMoTpeHa u ojo0peHa Ha 3acegaHuu Kadeapbl MaTEeMaTUKH U
METOJUKHU OOYUYEeHHSI MaTEMaTHKE B By3€

npotokoii Ne 7 ot «08» mas 2019 r.

3aBenyromuii kadeapou Q// ZZéu/é) JI.B. llIkepuna

Ono0peHo HayYHO-METOANYECKUM COBETOM
NUM®U KT'TTY um. B.I1. AcradreBa
«16» mas 2019 r. [IpoTokon Ne 8

UHCTUTYT
MATEMATWKY,

[Ipencenarenp UK 1
o WHOOPMATUKIA
\% C.B. bopTHOBCKUI




IIpunoxenue 3

3. llosicauTEeIbHAS 3aNIMCKA.

1. PaGouass mporpamMma AMCIUILIMHBI pa3zpabotaHa Ha ocHoe DPI'OC BO mo
HaIpaBJICHUIO IMOJITOTOBKU 44.03.05 [Temarornueckoe oOpa3oBaHue u
[Ipodeccuonanbuoro cranpapra nenarora. JuciuminHa «Juddepeniuanbabie
ypaBHeHus» (uHiaekc — b1.B.JIB.11.01)  sBiseTcs AUCHUILNIMHOW TI0 BBIOOPY
BapUaTUBHOM YacTH y4eOHOTIO IJlaHa U U3y4yaeTcs B 9 cemecTpe.

2. O0miast TpyJa0eMKOCTh JUCIUIUINHBI cocTaBisieT 4 3.e. (144 4.), B ToM uucne, 44 4.
JeKIniA, 46 4. MPaKTUYECKUX 3aHATUH, 18 4. caMOCTOSITEIbHON PabOThI, IK3aMEH

3. llenmn oCBOCHMS IUCHUIUIMHBI: OBJIAJIcHUE Oa30BBIMH TPEIMETHBHIMU 3HAHUSIMH,
OCHOBHBIMH METOJIAMH JIOKA3aTeJIbCTBA WU METOJAMH pEIIeHus 0a30BBIX 3a7a4 Kypca;
(dbopMHUpOBaHNE TOTOBHOCTH pEIIaTh MEXKMPEIMETHBIE W MPAKTUKO-OPHUEHTHPOBAHHBIE
3aJlayd Ha OCHOBE WCIIOJIb30BAaHUS W3BECTHBIX 0a30BBIX MPEAMETHBIX 3HAHUU U
METOJIOB; OBJIAJICHUE OCHOBHBIMU CIIOCOOAMHU OCBOCHMSI MAaTeMaTUYECKUX 3HAHUU U
CIIOCOOHOCTH O0YYUTh UM yUalUXCSl.

4. Ilnanupyemblie pe3ynbTaTbl 00yUEeHHUS.

B pezynomame oceoenus kypca CTyI€HTBI JOJKHBI 3HAMDb:

- OCHOBHBIE 33/1a4d U3 HIKOJIBHOTO Kypca (GU3HUKHU, MPUBOASIINE K TudPepeHIInaTbHbIM
YPAaBHEHHUSIM;

- TeoMeTpuyeckuid u (¢uzndeckuil cmbica AuddepeHnanbHOr0 ypaBHEHUs 1-ro
NopsAJKa B HOpMaJbHOU (hopme;

- TIOHATHS OOIIETO, YACTHOTO, 0COOOTO PEIICHUS;

- OCHOBHBIE TUIIbl HHTETPUPYEMBIX YPAaBHEHUH 1-T0 MOpsiIKa U METOJIbI UX PEILLICHUS;

- OCHOBHBIE JTambl COCTaBICHUS IU(PPEPEHINATBHBIX YPAaBHCHHA TIO YCIOBHIO
F€OMETPUYECKOM M €CTECTBEHHO-HAy4YHOW 3a1a4d; OCHOBHBIC IIOHSTUS TEOPUH
JIMHEWHBIX YPAaBHEHNN;

- CTPYKTYpY OOLIEro pelieH s JIMHEUHbIX YPAaBHEHUHN 2-T0 MOPSIKA;

-METO/Ibl pELICHUH JTMHEHHBIX YPABHEHUM C MOCTOSIHHBIMU KO3(DPUIIMEHTaMU;
ymems:

- UCCJeN0BaTh NMOBeAeHUE pelieHus TudepeHnanibHoro ypaBHeHus 1-ro nopsijika ¢
IOMOIIIBIO U30KJIVH;

- NPUMEHATh TEOPEMY CYIIECTBOBAHMS M E€IUHCTBEHHOCTH pelieHus 3anadn Komwm
ypaBHeHUs 1-ro nmopsiaka aJisg ucciaeaoBaHus AuddepeHuaibHbIX YpaBHEHU;

- pemaTrh OCHOBHBIE THIBI qU(()EepeHIINaTbHBIX YpaBHEHUH 1-r0 mopsaka;

- pellaTh YpaBHEHUS BBICILIETO MOPSJIKA METOJOM OHUKEHUS MMOPSIKA;

- pemiatsb 3anauy Komm aJist ynmoMsiHyThIX YpaBHEHUI;

- IOCTPOUTH U UCCIeAoBaTh U hepeHITMATBHYIO0 MOJIEh SIBJICHUS WM MPOIIECCa;

- IOKa3bIBaTh OCHOBHBIE TEOPEMBI;

- HaxXOJUTh OOINee W YaCTHOE PEIICHWE JIMHCWHOTO ypaBHEHHUS C TIOCTOSHHBIMU
ko3 uIIeHTaMu U ¢ MPAaBOM YacThIO CIIEUAIBLHOTO BUA;

- IPUMEHATHh METOA Jlarpan»a AJisl peleHns] HEOAHOPOAHBIX JIMHEUHBIX YPAaBHEHUI;

- HCclenoBaTh KoJjiebaTelnbHbIE MPOLECCHl C TOMOIIBI  Au(depeHIuaTbHbIX
YPaBHCHUU.
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TpeboBanus K pe3ysbpTaTaM OCBOEHMsI Kypca BBIPAKAIOTCA B (POPMUPOBAHUU U
Pa3BUTHH CIEIYIOUIMX KOMIIETCHIUM:

- CIOCOOHOCTh K KOMMYHMKAIIMU B YCTHOM U MMMCBMEHHOM (JopMax Ha pycCKOM U
MHOCTPAHHOM SI3bIKax JUIS pElIEHUs 3a4a4 MEXIMYHOCTHOTO M MEXKYJIbTYPHOI'O
B3aumoeictBus (OK-4);

- TOTOBHOCTbh CO3HAaBaTh COLIMAJIbHYIO 3HAYUMOCTh CBOEH Oynyiuel mpodeccuu,
o0JanaTh MOTHUBALIMEN K OCYIIECTBIIEHUIO MTpodeccronanbhoil nesrenbuoct (OIIK-1);

- BJIaJICHHE OCHOBaMU NPOo(eCCUOHATBLHON ATUKHU U pedeBo KynbTypsl (OIIK-5);

- CIIOCOOHOCTH HCIOJIb30BAaTh COBPEMEHHBIE METO/bI M TEXHOJOTUU OOyUEHUs U
muarnoctuku (I1K-2).

Tabnuna
[Tnanupyemsble pe3ynbTaTbl O0yUeHUS

3agaum OCBOCHHUS [Tnanupyemblie pe3yibTaThl 0OYYSHHS 110 Kon pesynbrara
JUCITUTLIAHBI JTUCLUTIIINHE o0y4YeHHS
(IeCKpUNTOpPHI) (KOMIIETEHTHOCTb )
3ajaua: pacUIMpeHHe U 3HaTh: OCHOBHBIE 33J]a4H U3 IIKOJIBHOTO [Ipoekuus 3agaun Ha
yriayOseHue MoHsATHi, Kypca (HU3UKU, TPUBOASILINE K KOMIIETEHIINH
UCIOJIb3YEMBIX B IIKOJIBHOM | MU depeHIanbHbIM YpaBHEHUSIM;
Kypce MaTeMaTUKU U TEOMETPUUYECKHUIN B (PU3HMUECKHI CMBICTT OK-4
¢uzuku (reomerpuueckuii u | nudpdepeHnuansHoro ypaBHeHus 1-ro OIIK-5
MEXaHUYECKUN CMBICT MopsiIKa B HOpMaIbHOU (hopMe; TOHSTUS
IIPOU3BOIHOM, ypaBHEHHE 00111ero0, 4aCTHOT0, 0COOOT0 peIIeHus
CBSI3bIBAIOIIEE IEPEMEHHYIO
BEJIMYUHY U CKOPOCTH €€ YMeTb: NMPUMEHSTH TEOPEMY
W3MEHEHEHUS, 3aKOH CYIIECTBOBAHUS U €IUHCTBEHHOCTH
U3MEHEHUS (PU3NIecKOon petenus 3anaun Ko ypaBuenus 1-ro
BEJIMYMHBI) MOPSJIKA; UCCIIE0BATh MOBEACHHUE PEILICHUS
TuddepeHIaIbLHOro ypaBHeHus 1-ro
MOpsAJKa C TTOMOIIbIO U30KIIH;
3anava: popMUpoBaHUE 3HaTh: OCHOBHBIE TUITBI HHTETPUPYEMBIX
CIIOCOOHOCTH CTYICHTOB K | YpaBHEHHUH 1-ro MOpsIKa U METOJIBI UX
PELICHHIO PA3JIMYHbBIX 33/1a4 | PEIICHUS; TOHATHUS JIMHEHHON 3aBUCUMOCTH OK-4
U3 Kypca ¥ HE3aBHCUMOCTH (YHKLUI; OnpeeseHre OIIK-1
mudepeHITaATbHBIX Y CBOMCTBa BPOHCKHAHA; CTPYKTYPY OIIK-5
YPaBHEHUU 00IIero pelIeHus JINHEHHBIX YpaBHEeHUN 2-
ro MOPSIAKA; METOAbI PEIICHUM JIMHEHHBIX
YpaBHEHUH € TOCTOSIHHBIMU
kod(urmenTamu
YMeTs: pemarb OCHOBHBIE  THIIbI
nuddepeHIMaIbHBIX ~ YpaBHEHHH  1-TO
MOpsIIKa; pellaTb ypPaBHEHHUS BBICIIETO
MOpsIKa METOJIOM MOHM)KEHHUS MTOPSIJIKA;
pemath 3amauy Komm st ynmoMsHYTBIX
YpaBHEHUW; HaAXOAUTh OOIIee M YacCTHOE
peuieHue  JUHEWHOrO0  YpaBHEHUS  C
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MOCTOSIHHBIMH KO3 (UIIMEHTaMH U C
NpaBoOil  YacThl0  CHEIUAIBHOTO  BUJA;
OpUMEHSITh MeTo Jlarpanxka A pelieHus
HEOJHOPOIHBIX JUHEHWHBIX YPABHEHUI;
Brnaznerp HaBbIKaMu 10Ka3aTeNIbCTBA TEOPEM
0 CTPYKTYpE OOIIEro pemeHus JIMHEHHBIX
ypaBHEHUI BTOPOTO MOPSJIKA.

3anayva: npuobpereHue | 3HaTh: OCHOBHBIE 3TAIlbl COCTABIICHUS OIIK-1
CTyJleHTaMH  ombITa 10 | AuddepeHInanbHbIX YpaBHEHUN 110 OIIK-5
IIPUMEHEHHUIO YCIJIOBHIO TEOMETPUYECKON U €CTECTBEHHO- [IK-2
mudepeHIaATbHBIX HAy4HOU 3a/1auu

YPaBHEHMH JJIs DEUNIEHUs | YMETh:  TOCTPOMTh M HCCIEAOBATh
reOMETPHUECKUX U | nuddepeHInaIbHyI0 MOJENIb SBJICHUS WIH
€CTECTBEHHO-HaY4YHBIX mpoliecca; HMcCleloBaTh — KojeOaTenbHbIe

3a7a4 MIPOIIECCHI C TOMOIIBIO0 TU(hepeHITnATBHBIX

YpaBHEHUM.

5. KoHTpoJIb pe3yibTaToOB 0CBOEHMS M CIMILTUHBI.

Memoowvl mekywezo Kommpoas: KOHTPOJIbHbIE pPabOThI, KOJJIOKBUYM, MOCEIICHHUE
JICKLUH U IPAKTUYECKUX 3aHATHUM.

Memoowvl npomesicymounoco KOHmMpOJA: BBHINOJIHEHUE W 3allUTa WHIMBUIYATbHBIX
JOMAIIIHUX KOHTPOJBHBIX 3aIaHUM.

Hmoeoswiit koHmpob. IK3aMeEH.

OueHouHbIE CpeACTBa pe3yJbTaTOB OCBOCHHUS AUCIUIUIMHBI, KPUTEPUU OLIEHKHU
BBITIOJTHCHHSI 3aJ]aHUsl TIPEACTABICHBI B pazjenic «DOHIBI U OICHUBAIOIINE CPEICTBA
TUTSI TIPOBEJICHUS TPOMEKYTOUHOM aTTECTAINI».

6. IlepeyeHb o00pa3oBaTeNbHBIX TEXHOJOTHi, HCHOJb3yeMbIX MPH OCBOEHHUH
AUCIHUNIUHBI.

1) JIekuuu 1 ceMuHapbl KOHTEKCTHOTO THUIIA;

2) Ilemarornyeckne TEXHOJIOTHH, HA OCHOBE aKTUBU3AIIMN U MHTEHCU(DUKAIIUN yIeOHOMN
JESATETLHOCTH 00YYaIOIIUXCS:

- TEXHOJIOTUH MPOOJIEMHOTO 00yUCHHS;

3) [Ilemarorvuyeckue TEXHOJOTMM HAa OCHOBE J(PGEKTUBHOCTH YMPABICHUS U
opraHu3aluu yueOHOro mpoiiecca:

- KOJUIEKTUBHBIN crioco0 oOydeHust (paboTa B IpyIinax);

4) Ileparoruvyeckue TEXHOJIOTMU HA OCHOBE JIMJAKTUYECKOIO YCOBEPIIEHCTBOBAHUS U
PEKOHCTPYHUPOBaHHUS y4eOHOI0 MaTepuaa:

- MOJTyJIbHO-PEUTHHTOBOE OOYUCHHCE;

3.1. Opranu3anMOHHO-METOANYEeCKHE JOKYMEHTBhI

3.1.1. Texnonornyeckas kapra o0y4enus aucuumnanne (Ilpunoxenue 4).
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IIpniaoxenue 4
3.1.1. TexHosoruyeckasi Kapra o0yueHusl TUCIUTIJINHE
«IAPDOEPEHIIUAJIBHBIE YPABHEHMU S »
Hanpasnenue noarorosku: 44.03.05 Ilegarornueckoe oopasoBaHue
HanpagienHocts (mpo¢uiib) 00pa3oBaTebHOM NPOrpaMMbl
«MaremMaTuka U HH(pOpPMATHKA»
KBanudukauus: Gakanasp
1o o4Hoi popme 00yueHust
(oOmias Tpy10eMKOCTb 4 3.€.)

Monynu. HanmMeHoBaHHE pa3ienoB U TEM Bcer | AynuTopHBIX 4acoB Brea | ®opmel u
0 BCE | KN | mpak | mabo | yau- | METOIbI
Jaco | ro | u# TAYE | paT. | TOPH | KOHTPOJIA
B CKUX | pabo | BIX
(z.e.) T 9aco
B
Moayab Nel
OcHoBHBIE NOHATHS TeOpHH
O0BLIKHOBEHHBIX aH(pPepeHnHaIbLHbIX | 22 20 |12 8 0 2
YPaBHEHHUIA.
Tema 1.1. 3agaud, NOpUBOAAIINE K Komnoksuym
muddepeHanTbHBIM YpaBHEHUSIM.
ITonsTue 0 maddepermuansaom | 10 10 |6 4 0 0
ypaBHEHUH. Ilopsimok  ypaBHEHWHSL. II:IH}LZ;“BHHY“‘H
Hopmanbnas dopma YPaBHEHUS. oMaNHee

Pemenuss u uHTErpaigbHbIE KpPUBBIE.
HuddepenunanbHoe  ypaBHEHHE — Kak
MaTeMaTH4eckas MOJENIb  PeaJbHOro
npolecca. I'eomeTpuueckoe
UCTOJIKOBAaHUE YypaBHEHUs 1-ro mopsjaka
U €ro peIICHU.

3aJaHuc

Tema 1.2.

Teopema CYIIECTBOBAHUS u
€IMHCTBEHHOCTH pernteHus 3anaun Komm. | 12 10 |6 4 0 2
Ob6mee, yacTHOE, 0OCO0O0€E pEIICHUE.

Monayab Ne2 44 36 | 16 20 0 8
IIpocreiimmue auppepeHuaIbLHbIE
YPABHEHHS M METOABI UX PELICHUS.

Tema 2.1. 10 8 4 4 0 2 KourposbHas
VYpaBHeHHE, HE cojepKalee HCKOMOU pabora

¢byHkuuu. YpaBHEHHe, HE cojepiKallee
HE3aBUCUMOW NIEPEMEHHOM. YpaBHEHUS ¢
pa3saenAIoOMUMHUCS IIEPEMEHHBIMU. WHauBUaYaTb
OnHopoaHBIE YpPAaBHEHUS. HOE JIOMANIHEE
3a7JaHlEe
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Tema 2.2. 10 8 4 4 0 2
Jluneitnble ypaBHeHMsI 1-ro nopsaka.
VpaBHenuss bepnymin. YpaBHeHuss B
NOJHBIX JUdQepeHnmanax.

Tema 2.3. 12 10 |4 6 0 2
[Ipocreitmme muddepeHnraibHbIe
YpaBHEHHUSI BBICIIUX MOPSIAKOB U METOIBI
WX PEIICHHUS.

Tema 2.4. 12 10 | 4 6 0 2
Huddepenunansuble ypaBHEHUS B Kypce
cpeaHen IIKOJIBI. [Ipumenenue

miQQepeHMaIbHbIX  YpaBHEHUH IS
pELICHUS] TEOMETPUYECKUX 3aad U 3a/1a4
€CTECTBO3HAHUSI.

Monayan Ne3 42 34 | 16 18 0 8
JIuHeiiHbIE g depeHnuaIbHbIE
YPaBHEHHs 2-T0 MOPSiAKA.

Tema 3.1. 8 6 4 2 0 2 Kommnoxsuym
O6mas Teopus.

Tema 3.2. 8 6 2 4 0 2 KonTponbsHas
HNuterpupoBanue OJTHOPOJIHBIX pabora
YpaBHEHMH 2-T0 mopsiika

Tema 3.3. 12 10 (4 6 0 2

Mertonbr Jlarpanxa M HeONpeIeeHHBIX

KOX(QQHUIMEHTOB  MPH  HAXOXKICHUH Wanusunyans

HOC OOMAaIIHEC

YaCTHOTI'O peICHUA HCOAHOPOOAHOI'O 3aanUe

YpaBHEHHMsI 2-TO MOpsIKA

Tema 3.4. 14 12 |6 6 0 2
KonebaTtenbHbie MpoIIecChI.

Hroro 108 |90 |44 46 0 18

3.1.2. Coneprkanue OCHOBHBIX pa3/ieJiOB M Te€M JTMCHUIIMHBI

BBegenue. JlanHas JOMCUMIUIMHA  SIBJSIETCS  JUCUMILUIMHOM 1O  BBIOOpY
BapUaTHUBHOM  4YaCcTH  TOATOTOBKM  OakanmaBpa 1o  HamparieHuto  44.03.05
[legarorunueckoe oOpazoBaHue. OCHOBHOH IENbI0 €€ M3YUYCHHS SIBIISIETCS OBJAJICHUE
0a30BbIMU MPEIMETHHIMU 3HAHUSIMH, OCHOBHBIMH METOJAaMHU JIOKa3aTelbCTBA H
METOJIaMU pelleHus 0a30BbIX 3a1ad Kypca; (OpMHpOBAHHME TOTOBHOCTH pEIIaTh
MEXIIPEAMETHBIE U NPAKTUKO-OPUEHTHUPOBAHHBIE 33Ja4l HAa OCHOBE HCIIOJIb30BaHUS
U3BECTHBIX 0a30BbIX MPEAMETHBIX 3HAHUI W METOJIOB; OBJAJEHHE OCHOBHBIMHU
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crioco0aMy OCBOEHUSI MATEMATHUECKUX 3HAHUN U CIIOCOOHOCTH OOYYUTh UM YYAIIIUXCS.
VYienbHbIA BeC 3aHATHI, MPOBOJUMBIX B HMHTEPAKTHBHBIX (hOpMax, COCTABISIET HE
MeHee 40% ayIUuTOpHBIX 3aHATHUH.

JlucuunHa u3ydaercs Ha IIATOM Kypce.

[ToreHunan AMCUMIIMHBL B YJOBJIETBOPEHMHM TPEOOBAHMN 3aKa3uUKOB K
BBIIIYCKHUKaM Mpo(uisi B COBPEMEHHBIX YCIOBUSX 3aK/IIOYaeTcsi B TOM, 4YTO
COBPEMEHHOM IIKOJIE HY)XEH Y4YUTelb, CIOCOOHBI II0Ka3aTb KaKUM OOJIBIIMM
TYMaHUTapHBIM TOTEHIMAIOM 00JlafjaeT MaTeMaTHKa Kak Y4YeOHBIH MpeaMeT, u
TOTOBBIA NPOJAEMOHCTPUPOBATh YYAIMMCS POJIb U MECTO MATEMATUKU B COBPEMEHHOM
MHPE U HAYYUTh UX OCHOBAM MATEMAaTUYECKOTO MOAEIUPOBAHUS ITPUKIIAIHBIX 33/1a4.

N3ydyeHnto 3TOW AUCHMIUIMHBI MPEAIIECTBYET AUCHUIIMHBL «MaremaTuka»,
«MaTemaTHuecKuil aHalu3 U SJIEMEHTbl Teopuu (PyHKUUN». 3HAHUSA U3 TPEIMETHOU
o0jacTi JAaHHOW IUCHUIUIMHBI OyIyT BOCTPEOOBAaHbI MPU H3YYCHUH TUCIUIUIAHBI
«[IpuKitagHple 3a0a41 KOIBHOTO KypCca MaTEMATHKMN».

Tpebosanus k pe3yrbmamam 0C80EHUsL KYPCa 8bIPAXCAIOMCs 8 hoOpMUuposanuu u
pazeumuu c1eoyiouwux KOMnemeHyui:

- CIOCOOHOCTh K KOMMYHMKAIIMU B YCTHOM U MMMCbMEHHOM (popMax Ha pycCKOM U
MHOCTPAHHOM SI3bIKAaxX JUIS pELIEHUs 3a4a4 MEXIMYHOCTHOTO M MEXKYJIbTYPHOI'O
B3aumoeicteus (OK-4);

- TOTOBHOCTbh CO3HABaTh COLIMAJIbHYIO 3HAYMMOCTh CBOEH Oynyiel mpodeccuu,
o0JanaTh MOTHUBALIMEN K OCYIIECTBIIEHUIO MTpodeccnonanbhoit nesrenbuoct (OIIK-1);

- BJIaJICHHE OCHOBaMU IPO(eCCUOHATBLHON ATHUKHU U pedeBor KynbTypbl (OIIK-5);

- CIIOCOOHOCTDH HCIOJIb30BAaTh COBPEMEHHBIE METO/bI M TEXHOJOTUU OOyUEHUs U
nuarnoctuku (I1K-2).

@opMHUpOBaHUE ATUX KOMIETEHLUHW NPOUCXOAUT B MPOLECCE OCYIIECTBICHUSA
CIIEIYIOIIUX BHUIOB YYEOHON M BHEYyUE€OHOW AESITETbHOCTU: U3yUYEHUE TEOPETUUECKUX
OCHOB JUCLUIUIMHBI, PELUICHUE NPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4 C MEXIPEIMETHBIM
COZIEpKaAHUEM.

3.1.3. MeToguyeckue peKOMeHIAIUN 110 OCBOEHUIO U CIUIINHBI

JlaHHBIE METONMYECKHME PEKOMEHJAlHNKM IPEAHA3HA4YEeHbl /JI1 CTYJACHTOB B
OMOIIIb K IMOJATOTOBKE K K3aMeHY. L{enbro sk3aMeHa 1o JaHHOW IUCIUIIIMHE ABIISETCS
KOHTPOJIb YPOBHSI 0OIIed MaTeMaTHYeCKOW KYyJbTYpPhl CTYIAECHTOB W MPOBEPKAa HX
MOATOTOBJICHHOCTH 110 COOTBETCTBYIOUIUM pa3iesiaM TUCIUIIINHBI.

CTymeHThl JOJKHBI: BIAJETh OCHOBHBIMU TOHATHUSMU A depeHITnaIbHbIX
YpaBHEHUH; YMETh OXapaKTEPU30BaTh CBS3b KaXJIOrO0 U3 HHUX C HEKOTOPHIMHU
MOHATUSMUA MaTEMATHYECKOTO aHAIN3A.

B cooTBeTCTBMM C TMOCTaBIECHHBIMHU IEISIMH W TPEOOBAaHUSMHU K 3HAHHUSAM H
YMEHUSIM BBIITYCKHUKOB Ha dK3aMeH Mo «/{uddepeHiinaibHpiM ypaBHEHUSIM» BBIHECEHO
17 BompocoB. OTBeuas Ha MPeIOKEHHBIN BOIPOC, HEOOXOJUMO PACKPBITH COJIEPHKAHUE
BBOJIUMBIX TOHATHN, NPOWLIIOCTPUPOBATH HMX IPUMEpPAMH U KOHTPIPUMEPAMH,
NIOKa3aTh MPUMEHEHNUE TEOPEM, B JOKA3bIBAEMBIX TEOpPEMAaX — PACKPBITh 3HAUCHHUE TEX
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WU UHBIX YCIOBHM TEOpEeMbl, MO BO3MOXHOCTH — JlaTh HMX TIE€OMETPUYECKOE U
($u3MYeCcKOe UCTOIKOBAHUE, BOBMOXHOCTH (MM HEBO3ZMOXHOCTh) OOpaIlEHUsI TEOPEMBI.
Pazymeercsi, MOXXHO pacHIMpUTh MpejiaraeMblidi IJIaH JOTOJHUTEIbHBIMU
MaTEMaTUYECKUMH U UCTOPUUECKUMU (haKTaMH, OTHOCSIIMMHUCS K JaHHOMY BOIIPOCY.
CopnepkaHue Tpex BOIPOCOB, OTMEUYEHHBIX 3BE3/J0UKAMHU B CIHCKE BOIPOCOB K
9K3aMEHy, HEOoOXOJMMO YMETh Wu3JlaraTh Ha YPOBHE OIpPEACNICHUs NOHATHH U
(OpMYIMPOBKH OCHOBHBIX MPEI0KEHUN.

3.1.4. Tembl KypcoBbIX padoT. He npeaycMoTpeHbl y4eOHBIM IIJIAHOM.

3.2. KoMnoHeHTbI MOHUTOPUHTA Y4eOHBIX JT0CTHKEHUI 00yJaromuxcsi

3.2.1. TexHonoru4eckass KapTa peiTHHIa IUCHUNJINHBI.
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IIpunoxenue 5

TEXHOJIOTUYECKAS KAPTA PEUTHUHT A

HanMeHOBaHMC YpoBeHb/CTyIIEHb CraTyc IMCUUIUIUHBI B K:;ijf{iio
/ 00pa3oBaHus paboyem yuyeOHOM & THHAI/KPEHTO
JMCHHILTHHBIKYpCa (6akamaBpuaT, MarHCTPaTypa) mnane (b.1-b.6) s P
nddepeHAIL- 4 xpenura
Huddepenn bakanasp b1.B./IB.11.01 pe
HBIC YPaBHEHUS (3ET)

CMexHble JUCHUILTUHBI IO Y4eOHOMY TUIaHy

[IpenmecTByromnme: Bce AMCUUIIIMHBI IpodeccuoHanbHoro nukia b. 1

ConyTcTByIONIME: NPUKIIAAHBIE 33/1a4M IIKOJIBHOTO Kypca MaTEMAaTHKH,
3JIEMEHTapHAasi MaTeMaTHUKa (F€OMETPHS, MATEMAaTHUYECKUM aHAJIN3), METOJIUKA
00y4eHHUsI ¥ BOCIUTAHUS 0 MPODUIII0 MaTeMaTHKa

BA30OBBIN MOYJIb Ne 1

KoaunuectBo 0ayuioB 20 %

Conepxanue dopma paboThI
Min max

Tekyimuii KOHTPOJIb KoutokBuym 6 10

NHnuBuyaibHOE TOMAIIIHEE
3aJaHue

Texymmii KOHTPOJIb 6 10

Hroro 20

BA30OBBIN MOYJIb Ne 2

KoaunuectBo 0ayuioB 30 %

Conepxanue dopma paboThI
Min max

AyauTopHas KOHTPOJIbHAS

Texkynmii KOHTPOIb
yHt p paboTta

15

NHauBuyaibHOE TOMAIIIHEE

Texymmin KOHTPOJIb
yim p 3aJlaHue

15

Hroro
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BA30BBIN MOYJIb Ne 3

KomnuectBo 6amtos 30 %

Conepxanue dopma paboTsl :
min max

NHnuBuyabHOE TOMAIIIHEE 6 10
3aJaHue

Tekymuii KOHTPOJIb
AynuTopHasi KOHTPOJIbHas 10

paboTta

[TpomexxyTOouHbIN
KOHTPOJIb

Hroro 30

KomnokBuym 10

HToroBbIii MOYJIb

KomnuectBo 6amnoB 20%

Conepxxanue dopma paboTsl :
min max

[TpomexxyTOouHbIN
KOHTPOJIb

Hroro 12 20

DK3aMeH 12 20

OO01ree KOJIM4eCcTBO 0AJUIOB MO JTUCIIUILINHE

(o uToram M3ydeHus BCEX MOJyJIeH, Oe3 yuera
JOIIOJITHUTCIBHOT'O MO,Z[yJI}I)

Co0TBeTCTBHE PeATHATOBLIX 0A/LI0B H AKATeMHATECKOH OMEHKH:

Obuyee Komuecmeo Axademuveckas
HAOpaHHwIX bannoe™* oyeHKa
60— 72 3 (VIOBJIETBOPHTEIEHO)
73 — 86 4 (xopomo)
87 -100 S (0OTJIHTHO)

“IIpH KONMHYecTBe PeHTHHrOBEIX Gammoe Gomee 100, HeofXOgHMO PACCUHTEIBATE PEHTHHT VUefHEIX JOCTHAEHHH

oby9armerocs

014 ompedeneHHA olleHEH KpaTHO 100 damnoe.

18



MUWHUCTEPCTBO HAYKH ¥ BBICIIEI'O OFPA3OBAHUSI POCCUMCKON

®EJEPAIIAN

denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaATENbHOE YUPEKICHUE

BBICIIIET0 00pa30BaHUs
KpacHosipckuii rocyiapcTBeHHbIH NeAaroru4eCKuil yHMBepCUTeT
um. B.II. AcradpbeBa»
HNuCcTUTYT MaTeMaTuku, GU3NKU 1 UHPOPMATHKU
Kadenpa mareMaTuk 1 METOIUKH 00yUEHUS MAaTEMATUKE

YTBEPXIEHO OIAOBPEHO
Ha 3aceaHuu Kadeapsl Ha 3ace/laHuu
npoTokoi Ne | Hay4YHO-
oT «21» mag 2018 r. METOANYSCKOTO WHCTUTYT
MATEMATUKY,
coseta UMOU SUIVKA U
. MHOOPMATYKM
3aB. kadenpoii npotokod Ne 1

oT «08» UroHs

Q// flﬂmg JI.B. llIkepuna 2018 1.

Hupexrop

W /L
/A A.C. Yurauos

# ——

®OH/JI OLIEHOYHBIX CPEJICTB

JUUISL IPOBEJICHUS TEKYIETr0 KOHTPOJISI M IPOMEXKYTOYHOM aTTeCTallUuK
00yYaroIMXCsl MO TUCIUILIMHE

«JINOOEPEHIIMAJIBHBIE YPABHEHW A »

Hanpasnenue noaroroBku 44.03.05 Ilegarornyeckoe oOpazoBaHue
Hampasnennocts (mpoduis) 06pa3oBaTeabHON TPOrpaMMBbI
«Maremartuka 1 nHpoOpMaTHKa»

(xBanmuukaius (CTeneHs) «0aKaaaBp»)

(Ounas ¢hopma obyuenus)

N el INamxa E.W., noueHT kadenpsl
MaTeMaTHKH U METOJIUKH O0YUCHHSI
MaTEMAaTHKH

CocTaBuTenu:

KpacHosipck 2018
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IKCIIEPTHOE 3AKJIFOYEHUE HA ®OH/Jl OHEHOYHbBIX CPEACTB
[IpencraBneHHbI QOHJ OIEHOYHBIX CPEJCTB ISl TEKYIIEH M MPOMEXKYTOYHOU

arrectauuu  cooTBercTByeT TpeboBanusm ODPI'OC BO u mpodeccnoHanibHbIM
cragpapram llenaror (mpodeccroHanbHasi AEATENbHOCTh B c(hepe AOLIKOJIBHOTO,
Ha4yaJbHOTO OOIIEro, OCHOBHOTO 00IIero, cpeaHero oOmero 00pa30oBaHUs)
(BocnHTAaTENb, YUUTEND), YTBEPKIAECHHBIM Ipuka3zoM Muntpyna Poccun ot 18.10.2013
N 544H.

[Tpennaraemeie GopMbl U CpeICTBA aTTECTALMU aJCKBaTHBI LEJIAM U 3aJadam
peayiu3allud  OCHOBHOM IpodecCHOHAIbHON 00pa3oBaTeNIbHOM IpOrpaMMbl 110
HarnpasieHuto nmoarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHHE, HAMPABICHHOCTH
(mpoduiib) o6pa3oBaTenbHON porpaMMbl Marematuka 1 H”HGOpPMaTHKA.

OneHouHble CpeAcTBA M KPUTEPUM OLIEHUWBAHUS MPEACTABIECHbl B IIOJHOM
oObeme. DOpMbI OIEHOYHBIX CPEICTB, BKJIIOUYEHHBIX B MPEICTaBICHHBIN (OH],
OTBEUAIOT OCHOBHBIM mnpuHIunam ¢opmupoBanuss DPOC, yCTaHOBIEHHBIX B
[Tonoxxennn o ¢opMupoBaHUM (POHIA OLIEHOYHBIX CPEACTB JUISl TEKYLIErOo KOHTPOJIS
yCIIEBAEMOCTH, IIPOMEKYTOUHOM M UTOrOBOH (TOCYJapCTBEHHOIN UTOrOBOM) aTTeCTalluu
oOydaromuxcsi M0 00pa3oBaTeiIbHBIM MpOrpaMMaM BBICIIETO O0pa3oBaHHUA —
nmporpaMMaM OakajiaBpuaTa, IporpaMMaM CHelHaTuTeTa, IporpaMMaM MarucTparypsl,
nporpaMMaM IOJITOTOBKM HAy4YHO-NIEJArornyeckux KaJpoB B aclUpaHType — B
(denepaabHOM rocy1apCTBEHHOM OO/KETHOM 00pa30BaTEIbHOM YUPEKJACHUN BBICIIETO
oOpazoBanusi «KpacHOSIpCKHII TOCYJapCTBEHHBIN NEIarorH4eCKUil YHUBEPCUTET HM.
B.I1. ActadneBa» yTBepkaeHHOTO prka3zoM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboTaHHBbIi ¥ NpeACTABIEHHBIN JIJIs SKCIEPTU3bI (DOH OLIEHOUHBIX CPENICTB
PEKOMEHAYETCS K UCIOIb30BAaHUIO B IPOLIECCE MTOATOTOBKH 110 YKa3aHHOW IIpOrpaMMe.

15.05.2018

OkcnepT-paboToaaTelb,

nupexktop MAOY rumuasus Nel4 [ynax H.B.
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1. HazHaueHue (poH1a OLIEHOYHBIX CPEACTB.

1.1. Heabro cozmannst ®OC nucturmuasl «/luddepeHnuansabie ypaBHEHHS» SIBIISICTCS
YCTAHOBJICHHE COOTBETCTBUSA YUEOHBIX JOCTHUKEHUMN 3aIlIaHUPOBAHHBIM pe3yJbTaTaM
oOyueHuss W TpeOOBaHMUSIM OCHOBHOW mpodeccHoHaabHONH  00pa30BaTEIHLHOM
MpOrpamMMbl, paboyelt MpPOrpaMmbl JUCITUTUTHHBI.

1.2. ®OC no aucrtumnne «JIuddepeHiuanbabie ypaBHEHUS»

3aa4M:

- OLIEHKa YpOBHA C(POPMUPOBAHHOCTH KOMIETEHIMH, XapaKTEPU3YIOIUX CIIOCOOHOCTh
BBIIYCKHUKA K  BBIMOJHEHUIO BUJOB MNPOPECCUOHANIBHOU  JIESTENIBHOCTH IO
kBasM(ukauu 6akajgaBp, OCBOCHHBIX B MIPOLECCE U3YyUEHUS JAHHOMN TUCUUTIIMHBIL.

1.3. ®OC pa3padoTaH HA OCHOBAHUM HOPMATUBHBIX IOKYMEHTOB:

- (enmepampHOrO  rOCYHapCTBEHHOTO  00pPA30BaTENbHOTO  CTaHAApPTa  BBICIIETO
oOpasoBanusi 1o HampapiieHuro noArotoBku 44.03.05 Ilemarormyeckoe oOpazoBaHUE
(ypoBeHb OakamnaBp);

- OCHOBHOH Ipo(hecCHOHaIbHONU 00pa30BaTeNIbHOI MPOTrpaMMbl BBICILIETO 00pa30BaHUS;
- [onoxenust o popmupoBanuu (HoHJa OIEHOUHBIX CPEJCTB AJIsi TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH, IPOMEXKYTOUYHOH W HUTOrOBOM aTTeCTallMd OOYy4YalolUXCs 10
o0Opa3oBaTeNbHBIM MPOTpaMMaM BBICHIETO 00pa3oBaHMs — IporpaMMaM OakaiaBpuaTta,
nporpaMmam CrenuainuTeTa, MporpaMMaM MarucTpaTypbl, HNporpaMmam MOJITOTOBKHU
HAy4YHO-TIEJJarOTMYECKUX KaJpoB B aclHUpaHType B (eaepasbHOM TOCYJapCTBEHHOM
OIO/DKETHOM YUPEXKJIEHUU BbIcIIero oOpa3oBaHus «KpacHosipckuii rocynapcTBEHHBIN
negarorudeckui yausepceuteT uM. B.I1. ActadbeBa u ero gpuiauanax.

2. llepeyeHb KOMIETEHUUH C yKa3aHWMeM 3TanoB ux (GopMHpoOBaHMA B mpouecce
U3YYEeHMS IUCUMILIMHBI «/lu(dPepeHuuanbubie ypaBHEHUA»

2.1. llepeuenb koMNeTeHUM i, HOPMUPYEMBIX B MPOIECCE U3YICHUS TUCIIUILINHBL:

- CIOCOOHOCTHh K KOMMYHHKAITUY B YCTHOW U MUChbMEHHOW (hOpMax Ha PyCCKOM U
MHOCTPAHHOM SI3bIKaxX JJI PEHICHUs 3a/lad MEXJIUYHOCTHOTO M MEXKYJIbTYPHOTO
B3auMoaeiicTeus (OK-4);
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- TOTOBHOCTh CO3HaBaTh COITMAIBHYIO 3HAYUMOCTh CBOEH Oymymiei mpodeccun,
00J1aj1aTh MOTUBAIIUEH K OCYILIECTBICHUIO MpodeccuonanbHoi aestenpHoctu (OIIK-1);
- BJIaJICHHE OCHOBaMU MPO(EeCCUOHATBHOM 3THKU U peueBoi KyabTypsl (OIIK-5);
- CIIOCOOHOCTh MCIOJIB30BaTh COBPEMEHHBIE METOJIbI M TEXHOJIOTUU O0yUYeHUsS U
nuarnoctuku (I1IK-2).

2.2. dtanbl (OPMUPOBAHUSA ¥ OLIEHUBAHUS KOMIIETEHIUIA

OueHouHoe
cpenctBo/K
Tun UM
Komnerenuu JMCUUIIIMHBL, TPAKTUKH, YYaCTBYIOLIUE B
o (dbopMUpOBaHUH TaHHOW KOMIETCHIIHH koutp | Ho | ®opm
ol | me a
p
(OK-4) OO11eKyIbTYpHBIE OCHOBBI PO ECCHOHATBHOM Texyw | 4 Kontp
CIIOCOOHOCTh | ACSATENbHOCTH; MIHOCTpaHHBIN SA3bIK; DIeMEHTapHas 15051 OJIbHA
K MaTeMaTHKa (anredpa); MaremaTHuecKkas JIOTHKA; KOHTp | 7 A
KoMMyHHKaI | JluckperHas matemartuka; [IpukinagHsie 3aqaun OJIb pabor
WU B YCTHOM | HIKOJBHOTO Kypca MareMaTuku; OJIMMIIUaIHbIE ycnena | 1 a Ne
u 3a7a4M 10 MaTeMartuke; Mcropust MaremaTuku; €MOCT 1u?2
NUCHbMEHHON | MlcTopHs MaTeMaTn4eckoro oopa3oBaHus; u 5 Komn
dbopmax Ha [ToaroroBka k ciave u caaya rocyJapcTBEHHOTO OKBUY
PYCCKOM U sk3aMeHa; [loAaroroBka K 3aluTe U 3aluTa MBI
WHOCTPAHHO | BBIITYCKHON KBAIM(PUKAIIMOHHON PabOTHI;
M SI3BIKaX [Tenarornueckas npaktuka UHTEpHA; Metoauka
JUI pelieHus: | o0y4eHusl ¥ BOCIIUTAHUS MO MPpOodUIIl0 MaTeMaTHKa.
3a1a4
MEXJINYHOCT
HOTO U
MEXKYIbTYP
HOTO
B3aUMOJIENCT
BUSI
(OIIK-1) Commonorus; Ilcuxonorus; Ilegaroruka; Tekym | 4 Kontp
roToBHOCTHIO | COBpeMEHHbIE TEXHOJIOTUU 00yueHus; Maremaruka; ui OJIbHA
CO3HaBaTh ®usuka; Teopus BEpOSATHOCTEN U MaTEMaTHYECKast KOHTD P
COLIMAJIBHYIO | CTAaTUCTUKA; Martemaruueckas joruka; [ 'eomerpus; 0JIb pabort
3HAYUMOCTh | MaTeMaThu4ecKuil aHaIu3 U JIEMEHTHI TEOPUU ycreBa a Ne
cBOCH ¢byHkmit; Anrebpa; DneMeHTapHas MaTeMaTuKa; €MOCT 1
Oymymei SI3BIKM ¥ METOJIBI TPOTPAMMHUPOBAHUS; u 1 Komn
npodeccun, | MHDOpMAIIMOHHBIE CUCTEMBI U CETH; 5 OKBUY
o0nanath NudopmanioHHbie 1 KOMMYHUKAIIMOHHBIE MBI
MOTHBAIIMEH | TEXHOJIOTUU B 0Opa3zoBaHuy; [IpoduinbpHoe
K UCCIIeIOBaHKe B 00J1aCTH MaTeMaTuku; Teopus
ocymiecTBie | QYHKIHHA TEHCTBUTEIBHOTO iepeMeHHOr0; OCHOBHBIC
HUIO CTPYKTYpbl MaTeMaTH4eCKoro aHanu3a; OCHOBBI
npodeccuoH | TeopuH (PYHKIUI KOMIUIEKCHOTO MEPEMEHHOTO;
aJIbHOU Teopust ananuTruecknx QyHKIHMI; DIeMeHTapHas
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JACATCIIBHOCT
n

anrebpa; IJIeMeHThI alreOpbl; DiIeMeHTapHas
reOMEeTpHs; DIEeMEHThl FTEOMETPHUH;
WNudopmannoHHble TEXHOJIOTHH B MaTEMaTHKE;
KommerorepHas anrebpa; JuckpeTHas MaTreMaTuka;
N306panHbIe BOMPOCH! TUCKPETHOW MaTEeMaTHKH;
Apxurektypa npodeccuoHaIbHOTO KOMIBIOTEPA U
ONEepalMOHHbIE CUCTEMBI; Y CTPOICTBA MEPCOHAITBHOTO
KoMIibioTepa; KoMIbroTepHOe MOACIUPOBAHUE;
MonenupoBanue UHPOPMAILIMOHHBIX CUCTEM;
Uccnenosanue onepanunii; MeToasl onTUMU3aLuy;
3ammra napopmanmn; Madopmarmonnas
6e3omacHOCTh; OpraHu3alys UCClIea0BaTeIbCKOM
NeSTETLHOCTH IKOJLHUKOB; Intel - oOydeHue mis
oynyuiero; Juddepenmanbapie ypaBHEHUS;
OcHoBaHusI reoMeTpHH; J{oMOTHUTETbHBIE TJIaBbI
reomerpun; Mcropus maremaruku; Mcropus
MaTemaThueckoro oopasoBanus B Poccuu;
Huddepenunansuas reomerpust; Jluauu u
MMOBEPXHOCTU B €BKJIMIOBOM MPOCTPAHCTBE; YNCTIOBBIE
cuctembl; JlonomHuTENbHbIE I1aBbl anredpbl; OCHOBBI
MCKYCCTBEHHOTO MHTeIUIekTa; Kubepaernyeckue
CUCTEMBI JIeATeIbHOCTHU uenoBeka; McTopus
uHpopmaruku; McTopus MKOILHOTO Kypca
nHdopmartuku; Komnerotepras rpaduka; TpexmepHas
aaumMarys; OTKpBITbIC IPOrPaMMHBIEC CPEJICTBA B
IIKOJILHOM Kypce nHpopmaTuku; CBoOOIHOE
MpOrpaMMHOE oOecTieueHue B 00yUeHUH;
HHHOBaIMOHHBIE POLIECCH B TPOPHIBLHOM
oOpa3oBanuy; HoBbIE Ka4eCTBO M METO/IBI O0yUCHUS
Matemaruke; [IpodeccuonanpHas 1eaTeIbHOCTD
yaurens nHpopMaTHKy; Teopust 1 MeToIuKa
npoduiapHOro o0yuenust nHpopmaruke; KiraccHbrii
pykoBoauTEINb; OCHOBBI KJIIACCHOTO PYKOBOJICTBA;
[IpakTuka Mo MoJy4eHuIo MepBUYHBIX
npodeccHoHATLHBIX YMEHHI U HABBIKOB, B TOM YHUCIIC
MEePBUYHBIX YMEHUN U HABBIKOB Hay4HO-
HCCIIEIOBATENIBCKOU ieaTenbHOCTH; [lenarornueckas
npaktuka; [Ipenaumiomnas npaktuka; [loaroroska k
clade U cJava rocyJ1apCTBEHHOI'O SK3aMEHa;
[ToaroToBka K 3alIMTE W 3alllUTa BBITYCKHOMN
kBanM(pukaonHoi padbotser; [lenarornueckas
npakTuka; Metoauka o0yuyeHus MaTeMaTHKe;
Metoauka oOyuenust uapopmaruxe; OCHOBBI
BOKAaTCKOM JeATEIbHOCTH; BokaTckasi MpakTHKa;
Monenu BOCIUTHIBAIOIIEH Cpeibl B 00pa3oBaTeIbHbBIX
OpraHM3alusIX, OpraHu3alusaX OTAbIXa AeTel U uX
037I0pOBJICHUSI.

[Tpom
€XKYyTO
yHas
aTTeCT
arus

OK3aM
€H

(OIIK-5)
BJIJICHUEM
OCHOBaMH

dunocodus; Pycckuit 31K U KyJIbTypa peyH;
[Tenaroruka; CoBpeMeHHBIE TEXHOJIOTHH O0yUCHHS;
Maremaruka; Uadopmartuka; Teopus BeposiTHOCTEH U

Tekynn
15171
KOHTp

Komn
OKBUY
MBI
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npodeccuoH | MareMaTthyeckas CTaTUCTHKa; MaremaTuueckast 0JIb
aJbHOU JIoruKa; MareMaTu4ecKuil aHajau3 U 3JIEMEHTHI TEOPUU | yCIIEBA
STHUKU u | Gynkmouit; AnreOpa; DnemeHTapHas MaTEMaTHKA; €MOCT
pedeBoit Yucnennsie Metoabl; HpopMamonHblie cCTEMBbI 1 u
KYJIbTYpbI cetu; [IpodunpHOE HccnenoBanue B 00IacTH

MaTeMaTHky; Teopust GyHKIUH 1EHCTBUTEIBHOTO IIpome OKk3aMm

nepeMeHHOro; OCHOBHBIE CTPYKTYPBI KyTOU €H

MaTeMaTH4ecKoro aHanusa; OCHOBBI TeOpur QYHKIIUK | Has

KOMILUIEKCHOT'O IEPEMEHHOT0; Teopust aHaTUTUYECKUX | aTTECT

¢byHkuuit; JnemMenTapHas anreopa; JIeMeHTh anus

anre6psl; luckpernas maremaruka; M30pannabie

BOIIPOCHI AUCKPETHON MaTeMaTUKU; APXUTEKTypa

npodeccnoHaTbHOTO KOMIIBIOTEPA U OTIEPAIIIOHHBIE

CUCTEMBI; Y CTPOMCTBA IIEPCOHAIIBHOIO KOMIIBIOTEPA;

Komnberorepnoe moaenupoBanue; MoaenupoBaHue

MH(OPMAIIMOHHBIX CHCTEM; 3aIuTa HH(popMaIumy;

Nudopmanmonnas 6€301macHOCTb;

Huddepenunanbubie ypaBHeHUs; []0OTHUTEIBHbIE

[JIaBbl MaTeMAaTUUECKOTO aHau3a; Mcropust

MareMatuky; Mlcropus MaTeMaTHYeCKOTo

obpazoBanus B Poccun; OCHOBBI HCKYCCTBEHHOTO

unTemekta; Kubepuernyeckue cucTeMsl

NesATEeIbHOCTH uenoBeka; [IpakTuka 1o nojy4eHuto

MEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN U HABBIKOB,

B TOM YHCJIE€ IEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-

HCCIIEIOBATENIbCKOU NieaTenbHOCTH; [IpenaumiomMuas

npaktuka; [loaroroBka k craye u cinaua

rocyapcTBEHHOTr0 3Kk3ameHa; [loaroroska k 3ammure u

3alUTa BBITYCKHON KBATU(UKALMOHHON paboThI;

Meroanka o0ydeHust MareMaTtuke; OCHOBBI

BOXKATCKOM AeITeNLHOCTH;, MoJIeIi BOCITUTHIBAIOIICH

cpensl B 00pa30oBaTENIbHBIX OpraHU3alusX,

OpraHu3alysIX OTAbIXa AETeH U UX 03JOPOBICHUS
(IIK-2) [Icuxonorus; [legarorunka; OCHOBBI HAYYHOU Tekyi Namm
CHOCOOHOCTH | J1eATeNbHOCTHU cTyAeHTa; COBpeMeHHbIE TEXHOIOTHH 1701 BHlya
MCIOJIb30BaT | MHKJIIO3UBHOTO oOpa3oBanus; ®dusuka; ['eomerpus; KOHTp JIbHAA
b MareMaTHuecKkuil aHaJIA3 U 3JIEMEHTHI TEOPUU 0JIb KOHTD
coBpeMeHHBI | GhyHKIMHA; JnddepeHmanbabie ypaBHEHNUS, ycreBa OJIbHA
€ METOAbl W | DJNEeKTUBHAS AUCLUIUINHA MO 00Imel hu3nueckoi €MOCT A
TEXHOJIOTMU | MOArOTOBKE; JJIEKTUBHAS NTUCIUILUIMHA 10 u pabor
oOydeHUsT ¥ | MOJBUKHBIM U CIIOPTHBHBIM UTPaM; DICKTUBHAS [Tpom a N2
JTUArHOCTUKY | JUCIUIIINHA TI0 (PU3NYECKOMN KyIbType IS €XKYyTO u Ne3

obyuatomuxcsi ¢ OB3 u uaBanunos; [Ipuknagasie yHas

3a/1a4y MIKOJIBHOTO Kypca MaTeMAaTHKU; aTTeCT OK3aMm

OnumnuaaHble 3aa4d 10 MaTEMaTHKE; anus eH

[TonMKOHTEKCTHBIN MOAYJIb - MATEMATHKA;
[TONTMKOHTEKCTHBIN MOAYJIb - MATEMATUYECKOE
oOpazoBanue; [IpakTuka 1Mo moJry4eHuro MepBUYHBIX
npodeccHOHATLHBIX YMEHHI U HABBIKOB, B TOM YHUCIIC
MEPBUYHBIX YMEHHI U HaBBIKOB HAy4YHO-
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HCCIIEIOBATENIbCKON NIeITeNnbHOCTH; [IpakTrKa mo
MOJIY4EHUIO MPOo(ecCHOHATLHBIX YMEHUN U OTBITa
npodeCcCuOHANIBHON JesATeIbHOCTH; [Ipenaunmomaas
npaktuka; [loaroroBka k craye u cinaua
rocyJapCcTBEHHOTO 3K3amMeHa; [ToaroToBka k 3ammre u
3alUTa BBITYCKHON KBATU(UKALIMOHHON paboThI;
[Tenarormyeckas mpakTuka HHTEpHA; MeTonuka
00y4eHHs U BOCITUTAHUS 0 IPOPHITI0 MaTeMaTHKa
MaTeMaTHKE.

3.®oH/1 O1IEHOYHBIX CPECTB JI5 MPOMEKYTOUHON aTTeCTAMHU

3.1 ®oHbBI OLIEHOYHBIX CPEJACTB BKIKOYAIOT: IK3aMEH.
3.2. O1ieHOYHBIE CPECTBA

3.2.1. O1ieHOYHOE CPEACTBO IK3aMEH

IIponBUHYTHIN ypPOBEHD ba30BbIi1 ypoBeHb IToporoselii ypoBeHb
dopmup c(OpMUPOBAHHOCTH c(hOpMUPOBAHHOCTH c(hOpMUPOBAHHOCTH
yeMmble KOMIIETCHIIUI KOMIIETeHIIUI KOMIIETCHIINH
KOMHETE (87-100 Gawnos) (73-86 Gaios) (60-72 Ganna)*
HITUU YIOBJIETBOPUTEIBHO/3aUT
OTJIMYHO/3aYTEHO XOpOI0/3a4TEHO eHO

OK-4 Ha nponsunyrom yposae | Ha  GazoBom yposue | Ha moporoBom ypoBHe
CIoco0eH K criocobeH K | ciocoOeH K
KOMMYHUKAI[UU B YCTHOW | KOMMYHHKALIUH B | KOMMYHHUKAIIUK B YCTHOM
Y TMCbMEHHOU (popMax Ha | yCTHOH M TMCHMEHHOMW | M MMChbMEHHOH (popmax Ha
PYCCKOM U UHOCTpAaHHOM | (popMax Ha PYCCKOM H | pyCCKOM M WHOCTPAHHOM
A3BIKaX JJIS1 peLIeHUS WHOCTPAHHOM  SI3bIKax | sI3bIKaX  JUIsl  pELIeHUs
3a/1a4 MEKJIMYHOCTHOTO M | JUIsl  pelleHHs  3aj4ad | 3ajad MEXJIMYHOCTHOTO U
MEXKYJIbTYPHOTO MEXJINYHOCTHOTO U | MEXKYJIbTYPHOTO
B3aUMOJICUCTBUSA MEXKKYJIBTYPHOTO B3aUMOJICUCTBUS

B3aUMOJICUCTBUA

OIIK-1 | Ha mpoxaBunyTtoMm ypoBHe | Ha 6a3oBom ypoBue | Ha moporoBom ypoBHE
TOTOB CO3HABAaTh rOTOB CO3HaBaTh | TOTOB CO3HaBaTh
COLIMAJIbHYIO 3HAYUMOCTh | COLIMAJIbHYIO COLIMAIbHYIO 3HAYUMOCTH
cBOeH Oymymei 3HAYUMOCTD CBOEH | cBOEH Oymymei
npodeccuu, 061a1aTh Oynymeit  mpodeccun, | mpodeccun, o0nanarh
MOTHUBAILIMEN K 0o0JIaaTh MOTHBAIMEN K | MOTUBALMEH K
OCYILIECTBIICHUIO OCYILIECTBIIEHUIO OCYILIECTBIICHUIO
npodecCHOHAIbHON npodeCcCuOHATBHON npodeCcCHOHATbHON
JESTEIIbHOCTH JESITEIbHOCTH JESTEIIBHOCTH

OIIK-5 | Ha nponBunytom ypoBHe | Ha 6a3zoBom ypoBHe | Ha moporoBoMm ypoBHe
BJIa/Ie€T OCHOBaMU BJIa/IEET OCHOBaMH | BJIAJEET OCHOBaMU
npodeCcCHOHAIbHON npodeCcCuOHATBHON npodecCHOHATbHON
JTUKU U PEUYECBOU OTUKU u peYeBoi | ITUKU u pedeBoit
KYJIbTYpPbI KYJIbTYpPBI KYJIBTYpPbI

[K-2 Ha mponBunyrom ypoBae | Ha 6azoBom  ypoBHe | Ha moporoBoMm ypoBHE
CHOCOOEH UCIOJIb30BATh CIOCOOCH HCIOJIB30BaTh | CIOCOOEH  HCHOJIb30BATh
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COBPEMEHHBIC METOJIbI U COBPEMEHHBIC METOBI H | COBPEMCHHBIE METOJIBI H
TEXHOJIOTUU O0YUYCHHUS U TEXHOJIOTUU OOy4YEHUS M | TEXHOJIOTUH OOY4YCHHS U
IMArHOCTUKHA IUATHOCTUKHA IMAarHOCTUKHA

4. ®oHJ OLIEHOYHBIX CPEJACTB I TEKYIIero KOHTPOJIS yCIeBAeMOCTH

4.1. ®onHapl OIEHOYHBIX cpeacTB BkiwoyarT: KoHTponpHas pabota Nel,
KOHTpoJIbHass paboTta Ne2, BOmpochl K KOJUIOKBUYMY 1O Monyiaro Nel, BOmpocel K
KOJUIOKBUYMY O MOIYJIt0 Ne3, MHAMBUAYaJIbHbIE JOMAIHUE 3aJaHusl 10 MOy isiM Nel
- Ne3.

4.2.1. Kpurepuu orileHUBaHUA (CM. B TEXHOJOTMYECKOM KapTe pEUTHHIa B
paboueit mporpamme nuctuIUIvHb «/[uddepennmnansabie ypaBHSHHS» ).

4.2.1. Kputepuu oueHuBaHus 10 oneHOYHOMY cpeacTBy 1 — KotokBuym 1o

Mo rysro Nol

Kpurtepuu oneHuBanusi KoanuyecTBo 60a/1J10B (BKJIa] B PETHHT)
CopeprkaresibHasi COCTaBISIONIAs 5
3anura 5
MakcuMasibHbIN 0aJ1 10

4.2.2. Kputepuu ouieHUBaHMS MO OLIEHOYHOMY CPeACTBY 2 — UHAUBUyaIbHas
KOHTpOJIbHast paboTa Nel

Kpurtepuu oneHuBanusi KoanuyecTBo 6a/1J10B (BKJIa] B PETHHT)
ConeprarenbHasi COCTaBISIONIAS 8
Odopmiienne paboThI 2
MakcuMasibHbI 0aJ1 10

4.2.3. Kpurepnu OlleHMBAHMSA 10 OLEHOYHOMY CPeACTBY 3 — UHAUBUIYaJIbHAS
KOHTpOJIbHAs paboTa No2

Kpurepuu oneHuBanusi KoanuyecTBo 6a/1J10B (BKJIa] B PETHHT)
ConeprarenbHasi COCTaBIISIONIAS 12
Odopmnenue paboThl 3
MakcuMasbHbI 0aJ1 15
4.2.4. Kpurepun OueHUBaHUSI IO OLUECHOYHOMY CpPeACTBY 4 — KOHTpPOJIbHAS
paborta Ne 1
Kpurtepuu oneHuBanusi KoanuyecTBo 6a/1J10B (BKJIa] B PETHHT)
ConeprarenbHasi COCTaBISIONIAS 12
Odopmnenue paboThl 3
MaxkcumasbHbIi 621 15
4.2.5. Kpurepum onieHMBAaHHA M0 OLEHOYHOMY cpeacTBy S — KosuiokBuym mno
MOTyJ1r0 Ne3
| Kpurepuu oneHuBanus | KoaunvecTBo 0a/1710B (BKJIaJ B PEHTHHY) |
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Coz:epmaTeana;I COCTaBJIArOIIasn

5

3ammra

5

MakcuMaJdbHBIA 0211

10

4.2.6. Kputepun oueHMBaHMA MO OLEHOYHOMY CPEeACTBY 6— MHIMBUyaJIbHAS

KOHTpoJIbHAsE paboTa Ne3

Kpurepuu oueHuBanus

KoanuyecTBo 0a/1J10B (BKJIaJ B peiTHHT)

CopeprkaresibHasi COCTaBIISIONIAs 8
Odopmienue paboThl 2
MaxkcumaabHbIi 621 10

4.2.7. Kpurtepun oneHUBAHUSA MO OIEHOYHOMY CPe€ACTBY 7 — KOHTPOJbHas

pabota Ne2

Kpurepuu oueHuBanus

KouanuyecTBo 0a/1J10B (BKJIaJ B pETHHI)

CopeprkaresibHasi COCTaBISIONIAs 8
Odopmienue paboThl 2
MaxkcumasbHbI 6211 10

5. OueHo4HbIe cpeacTBa (KOHTPOJIbHO-U3MepHUTeIbHbIe MAaTEePHAJIbI)

5.1. Bonpocsl K KOJIOKBUYMY IO MOAYJII0 Ne 1

1. 3anaun, npuBosLme K U epeHInanbHbIM YpaBHEHUSIM.

2. INonstus nuddepeHMaIbHOTO YpaBHEHU S, €0 PEIIECHUS, OOIIET0 U YaCTHOTO
pemennii. Haganbnsle ycnoBus. ['eomerpudeckas uHTEpIpeTanus peleHnin.

3. 'eomeTpuyeckoe UCTOIKOBaHUE AU PepeHInanbHOro ypaBHeHus 1-ro nopsaka.
[Tone nanpasnenuii. M3okmuabl. MeToa M30KIMH TPU MPUOTMKEHHOM
MHTETPUPOBaHUU AU PepeHInanbHOr0 ypaBHEHUSI.

4. YpaBHEeHHs C pa3eNAIOMUMUCS IEPEMEHHBIMH.

5. Ognopoausie AuddepeHnnansabie ypaBHeHus 1-ro nmopsaka.

6. JIuneitnbie nuddepeHnranbHbie ypaBHEHU 1-TO Mopsaka.

7. Teopema CylIECTBOBAHUS U €AMHCTBEHHOCTH pelieHns Tu((HepeHIMaTIbHOTO

ypaBHeHus 1-ro nopsiaka. OcoOble peieHusl.

8. TeopeMa cyliecTBOBaHUS U €AMHCTBEHHOCTH PEUICHUSI HOPMAJIbHON CUCTEMBI
ypaBHeHU#. CBeJleHrEe ypaBHEHUS 2-T0 MOPsAKa K HOPMaJIbHOU CUCTEME YpaBHEHUH.
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SNk

5.3. UuauBuayajbHasi KOHTPOJbHast padora Ne 2

Opuenmupogounvie apuanmol

Bapuanm 1
Haiinmure obmee pemenue B ypaBHeHUsAX 1-3:
x+
SF
X

xy'—y=(x+y)ln[

2.2 7 .
Xy y +l=y;
X’y +xy+1=0;
Hatimute wactHoe pemenne: xy”=1+x>, y(1)=0, y’(1)=0.
Haiitu kpuBble, 1)1 KOTOPBIX CyMMa KaTETOB TPEYTOJIbHUKA, 00pa30BaHHOTO
KacaTeJIbHOM, OPJAMHATON TOYKH KaCaHMsI U OChIO a0CIIUCC, €CTh BEJTMYHHA
MOCTOSIHHASI, paBHA 6.
xdy — ydx =0 (x> +y*#0)

1

a) MOCTPOUTh U30KJIMHBI, COOTBETCTBYIOIIME k=0, k = iz, k=%1, k=%2;

0) MOCTPOUTH TI0JIC HAITPaBJICHUIH;
B) IIPOBECTU UHTETPaibHbIC KpuBbIe uepe3 Touku A(1,1), B(0,2)

Bapuanm 2

Haiinmure obmee pemenue B ypaBHeHUAX 1-3:

y'— yctgx =sin x

xy'=qxt =y +y;

1- y2

1—x?

Haiinute yactHoe pemenue: y”'(x+3)+y =0, y(-2)=1, y’(-2)=1.

Haiitu kpuBble, y KOTOPBIX HOpMaJib COBMNAJAET C PAANYC BEKTOPOM TOUKHU

KaCaHusl.
ydy + xdx =0 (x*+y>#0)

=0.

v+

1
a) MOCTPOUTh U30KJIMHBI, COOTBETCTBYIOIIME k=0, k = iz, k=%1, k=%2;

0) IOCTPOUTH OJIE HAIPABJICHUI;
B) IPOBECTH MHTETpaJIbHbIE KpUBbIE Yepe3 Touku A(2,0), B(1,3)
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ARl A

Bapuanm 3

Haiinmure obmee pemenue B ypaBHeHUAX 1-3:

(x+y)dx+(x—y)dy=0;
¥ - yigr = ;
2
(2e” —x)y' =1.
Hatimute wactHoe pemenne: xy”—y =e*-x”, y(1)=0, y’(1)=0.
Haiitu xpuBbIe, 1151 KOTOPBIX PACCTOSIHUE OT Ha4Yajla KOOPJAWHAT 10 TOUYKHU
KPHUBOM PAaBHO JUIMHE OTPE3Ka KAaCaTEIbHOM, 3aKIIOUEHHOTO MEXIY dTOM TOYKON
¥ OCbI0 alcIucc.
dy = (x* + y*)dx
a) NOCTPOUTH U30KJIMHBI, COOTBETCTBYIOIIME k=0, k = i%, k==1, k=%2;
0) MOCTPOUTH T0JI€ HANIPABIECHU;
B) NMPOBECTU UHTErpaibHbIe KpuBbie uepe3 Touku A(0,0), B(0,1).

5.4. KonTpoabHas padora Ne 1

Opuenmupo8ounblil 8apuarm

Pewmnteh ypaBHEeHUS:

N~

(x +y)dx + (x —y)dy = 0;

SN
y —y-gx= 7’
xy -y =é- X
Haiitu xpuBble, 151 KOTOPBIX CyMMa KaTE€TOB TPEYTrOJIbHUKA, 00Pa30BAaHHOIO
KaCaTGHBHOﬁ, OpI[PIH&TOﬁ TOYKH KaCaHUA U OCBhIO a6CHI/ICC, €CTh BCIIMYMHA
IMOCTOAHHAs, paBHAs b.
ydy —xdx =0 (x* +y° #0):

a) IMOCTPOUTH U30KJIIMHBI, COOTBCTCTBYIOIIIHUC

k=0, kzi%, k==x1, k=%2;

0) MOCTPOUTH T0JIE HAIIPABJICHU;
B) IIPOBECTHU UHTETPaJIbHbIEC KpUBBIE uepe3 Touku A(0;2) u B(4;2).
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5.5. Bonpochkl K KOJLUIOKBUYMY 10 MOayJ110 Ne 3

. Jluneiinbiit nuddepeHuanbHbIN oneparop u ero cBoicTsa. OQHOPOIHOE
auHeHoe nuddepenHnuanbHOe ypaBHEeHHE 2-T0 nopsiaka. JIuneitnas komOuHaIms
€r0 YaCTHBIX PELICHUM.
Omnpenenurens Bponckoro. Teopema 00 o01iem penieHuH 0JHOPOIHOTO
JMHENHOTOo AMPPEepeHnanbHOrO ypaBHEHUS 2-T0 MOPSIKA.
. JIuHeWHas 3aBUCUMOCTh M HE3aBUCUMOCTh (YHKIIMH B TpoMexyTKe. [IpumMepsl.
Teopema 06 ornpeaenutene BpoHCKOro A TUHEHHO 3aBUCUMBIX (PYHKIIUM U
CJIEICTBUS U3 HEe.
. Teopema 006 onpenenurene BpoOHCKOTO TMHEHHO HE3aBUCUMBIX YACTHBIX PEIICHUMA
OJIHOPOHOTO JIMHEWHOTO U PepeHIINaIbHOTO YpaBHEHHS 2-T0 TOPSAKa.
@yHnaMeHTaIbHAS] CUCTEMA PELIEHUH OJHOPOIHOIO JIMHEUHOTO
g depeHIaTbsHOTO YpaBHEHH 2-T0 MOpsJIKa U ero oduiee pemenue. Teopema
00 o011eM perieHny HeoJTHOPOAHOTO JIMHEHHOTO U (PepeHITNaTbHOTO YpaBHEHUS
2-ro nopsiika.
. Merox Bapuanuyd NPOU3BOJIBHBIX ITOCTOSIHHBIX JUISI HaXOXJAEHHUS 4YaCTHOIO
pelIeHNUs HEOJHOPOJHOrO  JIMHEHHOro Jup@epeHIuanibHOro  ypaBHEHUS 2-
ro MopsizIKa.

5.6. UnauBuayaibHasi KOHTPOJIbHast padora Ne 3

Opuenmupogounvle eapuanmoi

Bapuanm 1

Hatitu obmiee pemienne cneayronmx ypaBHEHU:

(1) y"+2y" =3y =x%";
(2)y”+ y=xsinx;

(3) y"=5y"=3x* +sin5x;
(4)4y"—y=x>—24x.

Bapuanm?

Hatitu obmiee pemienne cneayronmx ypaBHECHU:

(1)y"=2y"+y=6xe";

(2)y" =9y =e*cosx;

(3)y"—4y +8y=e> +sin2x;
(4)y"+7y +12y =24x> +16x—15.
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5.7. KontpoabHasi paéora Ne 2

Opuenmuposounblil 8apuarnm

1. Inst ypaBHeHust Y~ - 2y = 0 HaIUTE UHTETPAIIbHYIO KPUBYIO, KOTOPasi IPOXOIUT
yepe3 Touky O(0;0) u KkacaeTcsl B 3TOM TOUKE NPSIMOH y = 6x.

2. IIpouHTErpHpOBaTh ypaBHeHue y~ +y = 2x —e™ + €' — 2 sinx, BOCIOJIb30BaBIINCEH
HPUHIMIIOM HAJIOXEHHUS IPH HAXO0KIEHUH YaCTHOTO PEIICHHMS.
3. Ilpu pelieHnu OHON U3 3a1a4 MEXaHUKH OJTYYHIIA YPaBHEHHE

” 7\«
x"(t)=——"x(t), rme m —Macca Tena, A — K03(pPHUIHEHT TPOIOPIHOHATEHOCTH,
m

X(t) — KoopauHaTa Tejra B MOMEHT BpeMeHHM f. Pemure ypaBHeHHe.
SBisiercst M IBMYKEHUE MEPUOIUYECKUM !

o

9.

5.8. Bonpochl k 3k3amMeHy

3anaun, npuBojsnMe K auddepeHInanbHbIM ypaBHEHUAM. OCHOBHbBIE OHATHUS
o011eit Teoprun 0OBIKHOBEHHBIX TU(D(HepeHIINabHBIX YPaBHEHUH.
HuddepeHnnanbabie ypaBHEHUS 1-ro Nopsaka, MX FeOMETPUUYECKOE
uctoakoBaHue. [lose HanpaBiieHUH, U30KJIMHBL. Y PaBHEHUS C pa3AeIIIOIIUMUCS
nepeMeHHbIMU. [Ipumepsl.

OnHopoanble AuddepeHnnanbable ypaBHeHus 1-ro nopsaka. Ilpumepsr.
JIuneiinble nudepennmanbabie ypaBHeHUs 1-ro nopsaka. [Ipumepst.

Teopema cylecTBOBaHUS M €IMHCTBEHHOCTHU pellieHUs U PpepeHnanbHOro
ypaBHeHus 1-ro nopsiika. OcoOble perienus. *

Teopema cymiecTBOBaHUS ¥ €IMHCTBEHHOCTH PEIICHUSI HOPMAJIbHOM CHCTEMBI
ypaBHeHUi. CBeieHuE ypaBHEHHUSI 2-T'0 MOPsJIKa K HOPMaJbHON CUCTEME
ypaBHEHUH. *

[TonsiTrie 06 OAHOPOAHBIX U HEOJAHOPOAHBIX TUHEHHBIX MU depeHITnaTbHBIX
YPaBHEHUSAX BBICIIUX MOPSJIKOB C IepeMeHHbIMH KO3 punnentamu. Teopema
CYLIECTBOBAHMS U €AMHCTBEHHOCTH MX pelIeHHs. *

. JIunenbil tuddepeHnranbHbIN onepaTop u ero cpoictsa. OHOPOIHOE

nuHeHoe nuddepeHnnaibHOe YpaBHEHUE 2-10 Topsiaka. JInHenHas
KOMOUWHAIUS €r0 YaCTHBIX PEIICHUN.

Onpenenurens Bpouckoro. Teopema 00 00111eM pelieHr 0JHOPOIHOTO
TuHenHoro AuddepeHnaIbHOr0 YpaBHEeHUsI 2-T0 OpsiIKa.

10.JIunelinas 3aBUCUMOCTb U HE3aBUCUMOCTh (DYHKITUH B MpoMexxyTke. [Ipumepsl.

Teopema 06 onpenenutene BpoHcKoro mjist TMHEHHO 3aBUCUMBIX (DYHKITUH 1
CJIECTBUS U3 HEE.
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11.Teopema 06 onpenenurene BpoHCKOTO TMHEHHO HE3aBUCUMBIX YaCTHBIX
pelIeHni OJHOPOAHOTO JIMHEWHOTO JU((PepeHIInanTbHOTO YpaBHEHUS 2-T0
nopsJiKa.

12.®dynaameHTanbHasi CUCTEMA PEIIEHU OJJHOPOIHOTO JTMHEIHHOTO
g depeHranbsHOTO ypaBHEHHs 2-T0 Mopsiika U ero oduiee pemenue. Teopema
00 00111eM peIIeHUH HEOJHOPOIHOTO JUHEHHOT0 TU(HEepeHIINATHHOTO
ypaBHEHUS 2-T0 MOPSAKA.

13.Meton Bapuauuu NOPOU3BOJIBHBIX TOCTOSIHHBIX JJISI HAaXOXIACHUS YaCTHOIO
peIIeHNs] HEOJHOPOJHOTO  JIMHEWHOTO au(GepeHIIMaIbHOT0  YPaBHCHHS
2-ro nopsaka. [IpuHunn HanoxeHus.

14.0OnH0pOoiHOE MUHEITHOE Au(depeHIInaIbHOe ypaBHEHUE 2-T0 TOPSIKA C
MOCTOSIHHBIMU KO3 (QULIMEHTaMU, €T0 XapaKTepucThuueckoe ypasHeHue. Ooiiee
pelIEeHNE B 3aBUCUMOCTH OT KOPHEW XapaKTepUCTUUECKOIO YPaBHEHMUSI.

15.Heognopoansie nuHelHbie TudPepeHiraibable ypaBHEHUS 2-T0 MOPSIIKa C
NOCTOSHHBIMU KO3 puimenTamu. [lonbop yacTHOrO penieHusl.

16.Iuddepennrianibuble ypaBHEHHS KaK MaTeMaTHUYECKUE MOJIEITH.
HuddepenunansHoe MOJIETUPOBAHKE NPU U3YUEHUU KOJI€0aTeIbHBIX MIPOLIECCOB
(cBOOOIHBIC KOJICOAHMS).

17. uddepenumanibHoe MoAeIMpOBaHUE TIPU U3YUEHUU KOJIEOATEIIbHBIX MPOIECCOB
(BBIHY>KJICHHBIC KOJICOAHUS).

3.2.3. Amnanu3 pe3yJabTaToB O0y4YeHHSI M IepeYeHb KOPPEKTHPYIOILIUX
MepoNnpuATHA Mo y4eOHOIl aucnumiIuHe. V3ydeHue, B COOTBETCTBUU C yYEOHBIM
IJIaHOM, IpeAnoJaraercs Hadatb B 2016/17 yu.r.

3.3. YueOHble pecypchl.
3.3.1. Kapra nqutrepatypHoro oboecniedyeHusi aucuuniannsbl ([Ipunoxenue 6).

3.3.2. Kapra maTepuajibHO-TeXHHYeCKO 0a3bl Aucuuminnbl ([Ipunoxenue 7).

32



3.3.1. KAPTA JIUTEPATYPHOI'O OBECIIEYEHUSA JUCIHUIIJIMHBI
«IUNODOEPEHIIUAJIBHBIE YPABHEHMUS1»
Hanpagsnenue noarorosku: 44.03.05 Ilegaroruueckoe oopazoBanue
Hanpasiennocts (mpo¢uiib) 06pa3oBaTe/ibHONH MPOrpaMMbl
«MaremaTtuka ¥ uHGOpMaTHKA»

KBanudukanus: OakanaBp
1o o4Hoii popme o0yueHust
(oO11ast Tpy10€MKOCTh 4 3.€.)

IIpuaoxenne 6

KoJja-Bo
Mecto xpaHneHust/ 3JIeKTPOHHbII IK3EMILISIP
HaumeHnoBanmue OB/TOYEK
aapec
JaocTyna
OCHOBHAA JIMTEPATYPA
bepmasnr, AHncum denopoBu. Kparkuit KypcC Hayunas 6ubnmorexa KI'TIY um. 25
MareMaTthdeckoro anamusa [Tekcr] : ydeOHOe mocobme / A. @. B.II. AcradneBa
bepmant, U. I'. ApamanoBuu. - 16-e u3a., crep. - CIIG6. ; M. ;
Kpacuonap : Jlanp, 2010. - 736 c. : win. - (YueOHUKH AL BY30B.
CreunanipHas quTeparypa)
DUXTEHT0JIbLI, ['puropuii MuxaitnoBuy. OcHOBBI Hayunas 6ubnmorexa KI'TIY um. 8
Marematnueckoro a”ammsa [Tekcr] : ywuebnwk. Y. 2 / I'. M. B.II. Acradnrera
duxrtenronpi. - 6-¢ usm., crep. - CII6. : Jlans, 2001. - 464 c. -
(Yuebuuku 1151 By30B. CrienmaiibHas TuTeparypa
NunuBunyanbHble JOMallHUE 3a1aHuA o Kypcy Hayunas 6ubnmorexa KI'TIY um. 134

"lnbdepenninansuple  ypaBHEHHS W YpaBHEHUS C YAaCTHBIMU
npou3BoaHbiMu"' [TekcT] : meTommueckast pazpabotka / coct. E. H.

B.II. Acradnera
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Muxankun. - Kpacnosipck : KI'TIY um. B. I1. Acradnesa, 2009. - 32
C.

Briciiag maTteMatuka B ynpaxkHeHUsX U 3agadax [Tekcr] : B 2-x Hayunas oubnuorexka KI'TIY um. 48
y. / II. E. danko [u ap.]. - 7-e u3n., ucnp. - M. : OHUKC. - ISBN B.I1. Actadnena
978-5-488-01681-1. Y. 2. - 2008. - 448 c.

Kypc Beicmieldi wmaremMaTuku. VHTErpajbHOE HMCUYHUCIICHUE. Hayunas oubnuorexka KI'TIY nm. 48
OYyHKIIMA  HECKOJIbKMX  IEPEMEHHBIX. Huddepennuanbabie B.I1. ActadneBa
ypaBHeHus. [Tekct] : nexuuu u npaktukyM / pea. M. M. Tlerpyuiko. -

2-e u3n., crep. - CII0. ; M. : Jlans, 2008. - 608 c. : ui. - (YueOHUKH
1U1s By30B. CnieMalibHasi TUTEPATypa).

Huddepennyanbapie ypaBHEHHS : Yy4eOHUK / . - 4-¢ u3fd. - ObC «YHuBepcureTckas NunuBuaya
Mockga : ®uzmatiut, 2002. - 252 c. - (Kypc BwICIIei MaTeMaTUKH U OMOJIMOTEeKa OHJTAH» JIbHBIN
MareMatuueckor ¢usuku. Beim. 6). - ISBN 978-5-9221-0277-3 ; To HEOTPaHUYECHHBI
xKe [DeKTpOHHBIN pecypc]. - URL: W 10CTyT
http://biblioclub.ru/index.php?page=book&id=145012

JOHNOJIHUTEJIBHASA JIMTEPATYPA

Oununmos, Anekceit demopoBuu. COOpHMK 3adad 110 Hayunas oubnuorexka KI'TIY um. 24
muddepennmanbHpiM ypaBHeHusM [Teker] : yueOHoe mocobue / A. B.I1. Actadnena
®. Oununmos. - 5-e u3x., ucnp. - M. : Hayka, 1979. - 128 c. : ui.

Cremanos , B. B. Kypc muddepennmanpapix ypaBHeHu# [Tekcr] Hayunas 6ubnuorexa KI'TIY uwm. 12
: yueOHHK aist roc. yH-ToB / B. B. Crenanos . - 5-e u3n. - M. ; JL. : B.I1. ActadneBa
["oc. U31-BO TEXHUKO-TEOpET. TUT-pbI, 1950. - 467 c.

MateeB, H. M. COopHuk 3amau © yOpaXHEHWHA IO Hayunas 6ubnmorexa KI'TIY um. 50

OOBIKHOBEHHbIM U depenianbupiM - ypaBHeHussM [ Tekcr]

B.I1. Acradnena
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yaeOHoe mocobue 1y By30B / H. M. MatseeB. - 6-¢ u3., ucop. u
no1. - MH. : Bemmonmas mkosa, 1987. - 319 c.

Huxonbckuit, Cepreii MuxainoBuu. Anrebpa u Hadana Hayunas 6ubnuorexka KI'TIY um. 5
MaremaTudeckoro aHanmsa. 10-11 kmacc [Tekct] : yuebHOe mmocooue B.I1. Actadnena
/ C. M. Huxonwsckuid. - M. : IIpocsemenue, 2010. - 350 c. : un. -

(DnEeKTUBHBIE KYPCHI).

EnpnioB, A.A. Juddepennuanbupie ypaBHEHHUS : YyueOHOeE OBbC «YHuBepcureTckas NunuBunya
nmocoome / A.A. Enbno, T.A. EnsunoBa ; MuHHCTEPCTBO OunoOJIMoTEKA OHJIAH» JILHBIN
obpazoBanusi u Hayku Poccuiickoit ®enepanuu, Tomckuit HEOTPAaHUYECHHBI
l'ocynapctBennbii  YHuBepcuter  Cucrem  YnopaBiieHus U U 10CTyT
Pagnosnexrponnku (TYCVYP). - Tomck : Onb Konrtent, 2013. - 197
C. : wi. - bubmuorp.: ¢.89-90 - ISBN 978-5-4332-0128-6 ; To xe
[DneKTpOHHBII pecypc]. - URL.:
http://biblioclub.ru/index.php?page=book&id=480606

YYEBHO-METOJUYECKOE OBECIEYEHME JIJII CAMOCTOSTEJBbHOM PABOTHI

[IpumeHeHue 0ObIKHOBEHHBIX AU(dEepEeHIINATBHBIX YPAaBHEHUN B Hayunas oubnuorexka KI'TIY nm. 50
3aJayax €CTecTBO3HaHUs [TeKcT] : MeToauyeckue pekomeHaauuu / B.I1. Actadnena
coct. E. . T'awxka ; orB. ucnond. M. B. Enun. - KpacHosipck :

Kpacnosipckuii opaena "3nax [Touera" I'TIM, 1990. - 32 c.

Pr10akos, K.A. OOBIKHOBEHHBIE nuddepeHnanbHbIe OBC «YHuBepcuTerckas NunuBuaya
ypaBHeHus: [IpakTudeckuii Kypc : yuedHoe nocodue / K.A. Pribakos, OnOJIMOTEeKa OHJIAH» JILHBIN
A.C. SIkmmoBa, A.B. Ilantenees. - Mocksa : Jloroc, 2010. - 384 c. - HEOTPaHUYECHHBI
(HoBas ynuBepcutetckas oudamnoreka). - ISBN 978-5-98704-465-0 ; 1 0CTyN
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To xKe [DeKTPpOHHBIM pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=84753

NMHO®OPMAINNMOHHBIE CITPABOYHBIE CUCTEMbBbI 1 ITPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX

[apanTt [DnexTpoHHBI pecypc]: HHPOPMAIMOHHO-TIPABOBOE Hayunas 6ubnuoreka JIOKaJTh
oOecrieueHue : CripaBOYHas MpaBoBas cucrema. — Mocksa, 1992 . Has CeTh

By3a

Elibrary.ru [OnexkTpoHHBI  pecypc] AIIEKTPOHHAS http://elibrary.ru CBoOoaHBIN
OubnMoTeyHass cucrema : 0aza JaHHBIX COJACPXKHUT CBEACHHUS 00 JOCTYTI
OTEYECTBEHHBIX KHUTaX W TMEPHOJMYECKUX M3JIaHUSAX 110 HaYyKe,

TEXHOJIOTUU, MEJIUIIMHE U 00pa3zoBanuto / Poc. undopm. mopran. —
Mockaa, 2000— . — Pexxum nocryna: http://elibrary.ru.

East View : yHuBepcaibHble 0a3pl JaHHBIX [DJIEKTPOHHBIN https://dlib.eastview.com/ NunuBuaya
pecypc] :mepuomuka Poccum, VYkpaunet u crtpan CHIT . - JIbHBIN
Onextpon.nan. — OO0 UBUC. — 2011 -. HEOTPaHUYEHHBI

W 10CTYyT
MexBy30BcKasi eKTpoHHas oudanoreka (MOB) https://icdlib.nspu.ru/ I/IHz[min[y

aJIbHBIN
HEOrPAHUYECHH

bIW JIOCTYT
CorracoBaHo:
I"'naBHBIH OMOIMOTEKAPD / C/ﬂ <27* | doproa A.A.
(OJKHOCTH CTPYKTYPHOTO MOAPA3ACICHUA)  (ITOJIIUCH) (®amunua 1.0.)
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Hanpasnenue noarorosku: 44.03.05 Ilegaroruueckoe oopazoBaHue

IMpuiaoxenune 7
3.3.2. Kapra maTepuaibHO-TeXHUYECKOH 0a3bl U CHUIIIMHBI
«INPPEPEHIIUAJBHBIE YPABHEHUSA»

Hanpasiaennocts (mpo¢guiin) 06pa3oBaTeibHON MPOrpaMMbl
«MaremaTuka 1 HHGOpPMaATHKA»

Kanudukanus: GakanaBp

1o o4Hoil popme o0yueHust
(o6mrast Tpy10€MKOCTh 4 3.€.)

Aynuropus

O6opynoBanue

JUJIS1 IPOBEJICHUS 3aHATUM JICKIIMOHHOTO TUIA, 3aHSATU CEMUHAPCKOTO THUIIA,
KYPCOBOTO MPOSKTUPOBAHUS (BBIMIOTHEHHSI KyPCOBBIX paboT), TPYIIIOBLIX U
WHIUBUIYAIbHBIX KOHCYJIbTALMM, TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH 1

MIPOMEXYTOUYHOU ATTECTALUH

r. KpacHospck,
yiu. Ilepencona, 7,
aya. 1-10

[IpoexTop- 1mT,yaeOHas mocka- 1t

r. Kpacnosipck,
yi. Ilepencona, 7,
ayn. 3-12

KomnbroTep ¢ BbIxoioM B uHTEpHET- 10T, yueOHas
nocka-1 mIt.

r. KpacHospck,
yiu. Ilepencona, 7,
aya. 2-19

MapkepHas Jocka-211T, THTEpAaKTUBHAs JOCKa- 1 1T,
npoekTop- lmt, HoyTOyK-10mT, TeneBu3op- 1 mr., I1K ¢
BbIX0I0M B MHTEpHET- 21T

JUISL CAMOCTOSITEIbHON pabOThI

r. KpacHospck,
yiu. Ilepencona, 7,
ayn. 1-11 YuebHo-
UCCIIEI0BATEIbCKAs

nabopatopust «Teopus
U METOJIMKa 00y4YeHHUs
MaTeMaTHKE»

OnektpoHHas 6ubimoteka Jlunkuna- 1T, atnac
AJIEKTPOHHBIX MHOTOI'PaHHUKOB - 1T ,koMIbroTEP-10
IIT., 10CKa MapKepHas 1- mirT.
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