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1. Ilenn 1 3aaa491 0CBOEHUS JUCIUILITHHBI,

Henssmu  ocBoeHumst aucuuIuinHbl  (Monyisi) «HWHTerpanst u  auddepeHnnaIbHbIE
ypPaBHeHHsI» SIBIsieTcs (popMupOBaHUe y OakanaBpOB MaTeMaTHUECKUX 3HAHUH U YCIELUTHOTO
OCBOEHHsI OOIIEHAYYHBIMH M TPO(PECCHOHANBHBIMH AMCLUUIUIMHAME Ha HEOOXOIUMOM HaydyHOM
YPOBHE;, pa3BUTHE Y O0y4aeMbIX JIOTHYECKOTO U aJrOPUTMHUYECKOTO MBIILICHHS, (POPMUPOBAHHE
YMEHHsT CaMOCTOSTENBbHO MNPHUMEHSTb 3aKOHbl M METOAbl MAaT€MAaTHUKU IIPU  PELICHHH
npoeCCHOHATBHBIX 337a4; MPHOOPETeHHE HABBIKOB, MO3BOJSIIOLINX B AbHEHIIEM 3aHMMATHCS
HAy4YHOW M TMPUKJIAOHON JACATENBbHOCTBIO, HANpPABJICHHONW HAa MOCTPOGHHE U aHaIu3
MaTE€MaTHYECKUX MOJENeN peaNbHbIX MPOLECCOB HAa OCHOBE IPOBENEHHBIX HCCIEIOBAHUMN.
Marematudeckoe oOpazoBaHue OakajJaBpOB MAOJDKHO OBITh IIHPOKMM, TO €CTh JOCTaTOYHO
(yHIaMEHTAIbHBIM.

3ana4yu JUCLUIUIMHBIL

1. BOCIMTaHHE AOCTATOYHO BBICOKON MAaTEMAaTUYE€CKOU KYJIbTYpHI,

2. IpUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB MAaTEMAaTHYECKOIO MBIIIJIEHUS, UCIOJb30BaHUS
MAaT€MaTHYECKUX METOAOB M OCHOB MAaT€MaTHMYE€CKOrO MOJEIUPOBAHHUS B NPAKTHYECKOU
NEeSITEJIbHOCTH.

2.Mecto aucuuniuabl B cTpyktype OIIOII

Marematudeckoe 00pa3oBaHUE CIENyeT PacCMaTPHBATh KaK BAKHEHINYIO COCTABISFOIIYIO
($yHIaMEeHTaNbHON MOATOTOBKH OaKalaBpoOB.

Hucunrmmza «MHTerpanel u auddepeHnnanbHble ypaBHEHU» OTHOCHTCSL K 0053aTeIbHOM
yactu y4yeOHoro raHa Omoka bl @I'OC BO, ¢opmupyemoli yuacTHHKaMu 00Opa3oBaTeIbHBIX
oTHOWweHNH y4yeOHoro muaHa HampasieHus 09.03.04-«lIporpaMMHas WHKEHEpHUs», NPOPUIb
«Pa3paboTka mporpaMMHO-HH(OPMALTHOHHBIX CUCTEM», OCHOBBIBAETCS HA 3HAHUSX, MOJYYEHHBIX B
cpenHeii mkoje B 00beme EI'D.

OcBoeHune uHTerpajioB U auddepeHInaIbHbIX ypaBHEHUH HEOOXOAMMO AJISl MOCIEAYIOLIEro
YCBOGHHUSI OOIIEHHXEHEPHbIX U MPO(ECCHOHANBHBIX JUCLHUIUINH, NMPH TMOATOTOBKE BBITYCKHON
KBaJN(PUKAITMOHHOH pabOTHI.



3. Komnerenuumn oOyuaromerocsi, ¢gopmMupyemMbie B pe3yJbTaTe OCBOEHHS

AUCHHIUINHBI (MOIYJIs1)

Koa xomnereHuuu

HaumenoBanue KOMIIECTEHIIHH

HanmeHoBanue noxkasareJist
oLleHUBAHMA (MOKAa3aTeIH
AOCTHRCHUA 3AJAHHOT0 YPOBHHA
OCBOEHHSI KOMIIeTeHLHil)

OIIK-1 Crniocoben NPUMEHSTh
€CTEeCTBEHHOHAYUHbIE U
oOLIenHKeHEePHBIE 3HAHUS,
METO/IbI MaTeMaTH4eCKOro
aHajgM3a M MOJEJHUPOBAHUS,
TEOPETUYECKOrO u
HKCTIIEPUMEHTATIBHOTO
UCCIIeOBaAHUSI B
npodeccroHaIbHON
AeATENIbHOCTH

OIIK-1.1. 3Haer OCHOBBI
MaTeMaTHKH, busnky,
BBIYMCIIUTEIbHOM TEXHUKH u
MPOrPaMMHUPOBAHUS.

OIIK-1.2. Ymeer pewaTb
CTaHIAapTHBIE MPO(ECCHOHANBHBIC
3a/1a4u C MPUMEHEHHUEM
€CTEeCTBEHHOHAYYHBIX U
oOIIeNH)KEHEPHBIX 3HAHUN, METOJIOB
MaTE€MaTUYECKOTO aHAIN3a I
MOZETHPOBAHMUS.

OIIK-1.3. meer HaBbIKK
TEOPETHYECKOTO U
JKCIIEPUMEHTAIPHOTO MCCIIEOBAHMUS
00BEKTOB MPOPeCCHOHATHEHON
NesITEIbHOCTH.

4. O0beM u coaep:kaHMe TUCHUNIHHBI (MOAYJIsA)

Dopma o0yueHuUs1 OYHAast O0YHO-3204HAS 3a04Hast
O01mast TpyA0€MKOCTb IO TUCIUTLINHE 4/144 4/ 144
(BET/ B yacax)
Cemectp 2 2
Jlexunu, vac 17 4
IlpakTudeckue 3aHaTH, Yac 34 9
JlabopaTopHsble 3aHATHS, Yac - -
CamocTrosiTenbHast paboTa, Jyac 57 122
Kypcooii mpoexT (padota), PI'P, - -
CeMECTp
3ader (pu 3a04HOH popme 4 yaca - -
OTBOJAUTCS] HA KOHTPOJIb)
UYachl Ha 5k3aMeH (IIpU OYHOM, OYHO- Dx3aMeH Dx3aMeH
3aouHoit popmax 1 3ET — 36 yacos, npu | 1 3er- 36 yacoB 9 vacos
3a049HOM opme 9 HacoB OTBOAUTCS HA Ha KOHTPOJIb
KOHTPOJIb)







PA3JEJI 3. TuddepeHunanbHbie ypaBHEHHS.
Jexknua 5.
TEMA: «/luddepenunanbabie ypaBHEHUs |-ro mopsiikay.
1. OCHOBHBIE MOHATHSI.
2. 3amauu, npuBosamne K AudHepeHIHaIbHbIM YPABHEHUSIM.
3. Auddepenunanbubie ypaBHEHUs 1-r0 mopsaka.
Teopema o CyIecCTBOBaHMM M €AMHCTBEHHOCTH PELICHUSI.
4. YpaBHEHUs C pa3AeSSIIOLIUMUCS TEPEMEHHBIMU.
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Jexknua 6.

TEMA: «/luddepenunanbabie ypaBHEHUs |-ro mopsiikay.
1. Ogroponubie nuddepeHunanbHbIe YpaBHEHUS.

2. JIuHeliHbIE YpPABHEHUS.

3. YpaBuenus bepHyniu.

4. YpaBHeHUE B MOJTHBIX AU(HepeHuanax.
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Jexknua 7.

TEMA: «/luddepenunanbHbie ypaBHEHUS 2-T0 TIOPSIIKAY.

1. OCHOBHBIE MOHATHSI.

2. YpaBHeHUs 2-T0 NOpsALKa, JONYCKAIOINE TOHUKEHHE
MopsiiKa.

3. AuddepeHunanbHble ypaBHEHUS BBICUTHX TOPSIIKOB.

4. JluneitHple opHOpOnHBIE AH(pdepeHINaNbHBIE YpPaBHEHHS

BBICHINX MOPSIAKOB. XapaKTEPUCTUUECKOE YPABHEHHE.
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Jexnua 8.
TEMA: «/luddepenunanbHbie ypaBHEHUS 2-T0 TIOPSIIKAY.
1. JInneiinble nuddepeHnanbHble YpaBHEHHUS 2-T0 TOPSIKA.
2. JInnetineie nudepeHnanbHble YpaBHEHUS 2-T0 TOPSIIKa
C MOCTOSTHHBIMH KO3(PPHUIIMEHTAMH.
3. JluneliHble HEOOHOpPOAHBIE ypaBHEHUsA. MeTon Bapuauuu
MIPOU3BOJIBHBIX MOCTOSIHHBIX.
4. HeogHopoaHBIE YPAaBHEHUS CO CHELIUANIBHON MPABOM YaCThIO.
Ypasuenus Diinepa.
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TPEXWIEH. Hurerpuposanue MPOCTENLINX
paIMOHATBHBIX TPOOeH.

Huterpuposanne HEKOTOPBIX BUAOB
VUPPaLMOHAILHOCTEN.

1-8

HHTerpupoBanie TPUrOHOMETPUIECKUX (PYHKIIHHA.
OO0 uHTerpanax «He Oepymuxcs B 3JIEMEHTaPHBIX
(YHKITHSIXY.

1-8

Omnpenenennbiii naTerpan. CBOMCTBA ONPEACIIEHHOTO
unterpana. @opmyna Hetorona-JleibHua.

1-8

Huddepenunanbubie ypaBHeHHs 1-ro mopsinka.
3amaun, npuBonsamue K AndhepeHInanbHbIM
ypasHeHmsM. [luddeperunanbabie ypaBHeHus 1-ro
NOpSIAKA.

1-8

Huddepenunanbubie ypaBHeHHs 1-ro mopsinka.
Teopema 0 CyIIecCTBOBAaHUH U €JUHCTBEHHOCTH
pewmeHust. YpaBHEHHs C Pa3IessTFOLIUMHUCS
IepEMEHHBIML.

1-8

10

OnHoponHbIe middeperHunaabHbIe ypaBHEHUSI.
JIuHeliHbIE ypaBHEHUS!.

1-8

11

VYpaBHenuss bepHymiu. YpaBHeHHE B IOJIHBIX
nuddepeHimanax.

1-8

12

Huddepenunanbabie ypaBHEHHs 2-I0 TIOPSIIKA.
YpaBHeHuUs 2-ro nopsiaka, JOMyCKAOUIMe MOHKEHUE
MOpsiKa.

1-8

13

HuddepeHunaabHbie ypaBHEHUS BBICIIUX MOPSIAKOB.
Jluneitabie oqHOpOAHBIE MU dEepeHIHATbHBIC
YPaBHEHHSI BBICIINX MOPSIKOB. XapaKTEPUCTUIECKOE
ypaBHEHHUE.

1-8

14

Jlunetinpie nuddepeHuMaNbHBIE  ypaBHEHHS 2-TO
nopsinka. Jlunelinele nuddepeHunanbHble ypaBHEHHS
2-ro nopsiika C MOCTOSTHHBIMH KO3 rnmneHTamu.

1-8

15

JluHeiiHble  HEONHOPOAHBIE  ypaBHEHUs.  Meron
BapHALMU MPOU3BOJIbHBIX MOCTOSHHBIX.

1-8







6 HHTerpupoBaHne TPUrOHOMETPUIECKUX (PYHKITHHA. 1-8 YcTHBII onpoc,
OO0 uHTerpanax «He Oepymuxcs B 3JIEMEHTaPHBIX KOHTPOJIbHAS
bYHKLIHAXY. padora

7 Onpenenensbiii nHTErpan. CBoicTBa OMpeNeIeHHOIO 1-8 YcTHBINH onpoc
uHterpana. @opmyna Herorona-JleiibHnma.

8 Huddepenunanbubie ypaBHeHUs 1-ro nopsiaka. 1-8 YcTHBINH onpoc
3amaun, npuBosAmue K AndepeHInaNIbHbIM YPaBHEHUSIM.

Juddepenunanbabie ypasHeHHs 1-ro nopsiika.

9 Huddepenunanbubie ypaBHeHUs 1-ro nopsiaka. 1-8 YcTHBIN onpoc,
Teopema 0 CyIIeCTBOBAaHHH U €IMHCTBEHHOCTH PELIEHHS. KOHTPOJIbHAS
YpaBHEHU C Pa3ACISIFOIUMUCS TEPEMEHHBIMIL. pabota

10 Onuoponubie nuddepeHnuanbHple ypaBHeHHs. JInHeiHbIE 1-8 YcTHBII onpoc
ypaBHEHMSI.

11 YpaBHeHUs bepnymnu. YpaBHeHue B MIOJIHBIX 1-8 YcTHBII onpoc
nuddepeHnmanax.

12 Huddepenunanbabie ypaBHEHHs 2-T0 IOPSIIKA. 1-8 YcTHBIN onpoc,
YpaBHEHUs 2-TO MOPAIKA, JOMYCKAIOLINE TOHIKEHIE KOHTPOJIbHAS

HopsizIKa. padora

13 Huddeperunanbable ypaBHEHHS BBICIINX MOPSAKOB. 1-8 YcTHBINH onpoc
Jlunetinpie oqHOpOAHbIE TU(PepeHInaNTbHbIE YPABHEHHS
BBICIITUX NOPSIIKOB. XapaKTEPUCTUIECKOE YPaBHEHHE.

14 Jlunetinpie nuddepeHnanpHble YPaBHEHUST 2-T0 TOPSIIKA. 1-8 YcTHBINH onpoc
Jlunetineie muddepeHInaIbHble YpaBHEHNUS 2-TO TIOPSiAKAa C
NIOCTOSIHHBIMU KO3 hUIineHTaMu.

15 Jlunelinble HEOOHOpPOAHBIE ypaBHEHHA. Mertox Bapuauuu 1-8 YcTHBII onpoc,
MPOM3BOJIbHBIX MTOCTOSTHHBIX. KOHTPOJIbHAS
HeonHoponHble ypaBHEHHsT CO CHELHAIbHOM MPaBOU padora
4acTbl0. YpaBHeHus Jiljepa.

16 Cuctemsl nuddepeHInaTbHBIX YPaBHEHUH. 1-8 YcTHBINH onpoc

Pemenne HopManbHBIX cucteM g depeHInaIbHBIX
YpaBHEHUI.

10




17 Cuctemsl nuddepeHInaTbHBIX YPaBHEHUH. 3 7 1-8 YcTHBII onpoc,
Cucrtembl nMHEHHbIX nu(QPEpeHINaIbHBIX YPaBHEHUNH C 3auer
NOCTOSIHHBIMU KO3 ¢urmentamu.  CBeeHHE  CHCTEM
JUHEWHBIX YpPaBHEHUH K OJHOMY YPaBHEHHIO BBICIIEIrO
NOpsAJKa.

Hroro 3a 2 cemectp 57 122

11




5. O0pa3oBaTebHbIE TEXHOJIOTHH

[Iporpamma mnpenycMaTpuBaeT BO3MOXKHOCTb OOyUeHHs] B paMKax TPaJAULUOHHOMN
MOTOYHO-TPYIMIOBOH cucTeMbl oOydeHus. OOydeHue s OakanaBpOB PEKOMEHIYETCs B TEUCHUE
OJTHOTO CEMEeCTpa.

C uenpro noBbIeHUs 3PPEKTUBHOCTH OOYUEHUS TPUMEHSIOTCST (POPMbI MHIUBUIYATBHO -
IPyNIoBOro OOydeHUs] Ha OCHOBE pEAIbHBIX WM MOIENBHBIX CHUTyallUd, YTO IO3BOJISAET
aKTUBU3UPOBaTh Pa0OTy CTYIEHTOB Ha 3aHATHU. Ha JEKIMOHHBIX 3aHSATHAX HCIOJB3YIOTCS
HarJsiiHbIe yaeOHbIe TocoOus.

Ha npakTudeckux 3aHATHSX MPOBOIATCS SKCIEPUMEHTAIbHBIE PadOThl MO METOAMYECKHM
yKa3aHusM. B 1enoMm, npumenstorcs cienyroomue 3¢G¢GeKTUBHbIE U WHHOBALMOHHBIE METOJIbI
oOy4eHHs: CUTYallMOHHBIE 3aJadd, [eJIOBbIEé WIpPbL, TIpynmnoBble (HOpMBI  OOy4eHHs,
UCCIIEIOBATEbCKUE METOIbI OOYYEHHUS, TIOUCKOBBIE METOJIBI U T 1.

I'pynmoBoit Meron oOydeHUs] NMPUMEHSETCS Ha MPAKTUYECKUX 3aHSATHSIX, MPU KOTOPOM
obyuaromuecs: 3p(eKTUBHO 3aHUMAIOTCSI B MUKPOTPYIax npu GOpMUPOBAHUH U 3aKPETUICHUU
3HAHUM.

UccnenoBarenbckuil MeTon OOY4YEeHUs] TNPHUMEHSETCS Ha MPAKTHYECKUX 3aHATUSIX U
obecrieunBaeT BO3MOXKHOCTh OPTaHN3ALUHN MTOUCKOBOH AEATEIBHOCTH OOYHYAIOIINX 10 PEIICHHIO
HOBBIX Ui HUX MpoOieM, B MpOLecce KOTOPOH OCYIIECTBISIETCS OBJIAACHHE OOYHYaIOLIMMHU
METOJaMH HAyYHOTO TO3HAHKS U PA3BUTHUS TBOPUECKON AEATENBHOCTH.

KoMneTeHTHOCTHBIN MOoAX0 BHIMAaHUE Ha Pe3yJIbTaTax oOpa3oBaHUs, NMPUYEM B Ka4eCTBE
pe3ysbTaTa paccMaTpHBaeTCsl HE CyMMa YCBOEHHOHM MH(OpManuu, a CIOoCOOHOCTh YeJOBEKa
IEeHCTBOBATh B PA3JINYHBIX MPOOJIEMHBIX CHTYALUSIX.

MeXIUCIMITIIMHAPHBIN TOAXOM TMPHMEHSETCS B CaMOCTOSTENbHONW padoTe CTYIEHTOB,
MO3BOJISTFOIIMH HAYYUTh CTYAEHTOB CAaMOCTOSITEIBHO «HOOBIBATH» 3HAHUS M3 Pa3HBbIX oOyacTed,
IPYNIIHPOBATh UX U KOHLIEHTPHUPOBATh B KOHTEKCTE KOHKPETHOMN perraeMoit 3a1auu.

[IpoOneMHO-OPHEHTUPOBAHHBI TOAXON MPHUMEHSETCs Ha JIEKIHOHHBIX 3aHATHUSX,
MO3BOJISTFOINNH C(POKYyCHPOBAaTh BHUMaHUE CTYACHTOB MPHU aHAIU3E U Pa3peLIeHHH KaKor-I1ndo
KOHKPETHOH poOJIeMHOM CUTyallH, YTO CTAHOBUTCS OTIIPABHOHN TOYKOH B mpoLecce 00yUeHHsI.

C  upenpto mosblimeHust 3(dexTuBHOCTH OOy4YEHHMS] TNPUMEHSIOTCS WHTEPAKTUBHbBIE

MeTObl OOYYEeHHS: MCIIOIb30BAHIE HA MPAKTHUECKUX 3aHATUAX TEJIEBH30pa CO BCTpOoeHHbIM DVD
IUTSE MPOCMOTpa 00yHaromuxX GUIEMOB.

6. OueHoYHbIe CpeACTBA AJS TEKYIIEro KOHTPOJISA YCHEBAEMOCTH, NMPOMEXYTOYHOH
ATTECTALIMH N0 HWTOraM OCBOEHHsS] AWCHHILIMHBI H Y4Ye0HO-MeToAHYecKoe ofecrmeveHHe
CAMOCTOAITEILHOH PadoThl CTYAEHTOB TNpeACTaBJieHbl B (poHAEe OLEHOYHBIX CPeACTB
(npunoxenue 1).
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9. JIucT u3MeHeHUH U A0MOJHEHHUI K padoyeii nmporpamme

JlononHeHns 1 I3MeHeHus B paboueit mporpamme Ha 20 /20 y4ueOHBIH rof.

B pabouyro nporpamMmy BHOCSITCS CIEAYIOIINE H3MEHEHUS:

L ;
e ;
3 ;
A ;
S

WIH JISTaeTCsl OTMETKA O HEeleJeCOOOPa3HOCTH BHECEHUS KAKUX-THOO H3MEHEHHUH UJTH TOTIOTHEHHIA
Ha TaHHBIN y4eOHbBIN TO.

Pabouas nporpamma nepecMoTpeHa u ogodpeHa Ha 3acenanuu kadenpsl
oT rojaa, opoTokoJ Ne

3aBenyromuii kageapoit

(Ha3BaHMe KadeIprl) (To/ck, aTa) (®UO, yu. cTerieHb, 4. 3BaHUE)

CoriacoBaHo:

Jexan (aupexTop)

(TIomck, Jara) (®UO, yu. cTerieHp, Y. 3BaHUE)

[Ipencenarens MC dakysabrera

(To/mch, aTa) (®HO, yu. cTereHb, Y. 3BaHKE)
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