MMHHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALINN
denepaibHOE TOCYAAPCTBEHHOE 00 DKETHOE 00pa30BaTEIbHOE
YUPEKICHUE BBICIIETO 00Opa30BaHUS
«TOnBATTUHCKUM TOCYIAPCTBEHHBIN YHUBEPCUTET

51.0.30

(uHOeKc Oucyuniumsl)

PABOYAS ITPOI'PAMMA JIUCHUIIJIMHBI

JAuddepennnanbHbie YpaBHEHUA

(HaumeHo8aHUe OUCYUNTUHDBL)

10 HAIIPaBJICHUIO MOATOTOBKH (CIIELUAIBHOCTH)

01.03.02 IlpukianHas MaTeMaTukKa U HHGOPMATHKA

(K00 U HAUMEHOBAHUE HANPABNIeHUs: NOO20MOsKU, cneyuatvHocmu ¢ coomsemcemeuu ¢ @1I'OC BIIO/ @I'OC BO)
KOMHI—:IOTGPHBIC TEXHOJIOITMK U MaTEMATUYCCKOC MOACIIMPOBAHUC

(nanpasnennocmo (npogunv))

®opma 0OyueHHs: O4Has
I'ox Habopa: 2022
O6mas Tpynoemkocts: 4 3E

PacnpenesieHue 4acoB JUCIHUIJIMHBI 10 ceMecTpaM

Cemectp 3

®opma KOHTPOJIA 3auer Hroro
Bun 3ansaTui
Jlexnuu 16 16
JlaGopartopHsbie
[IpakTrnueckue 32 32
PykoB0oJCTBO: KypcoBbie paboTh! (rpoektsl) / PI'P!
[IpomexxyTouHast aTTecTanus 0,25 0,25
KonTakTHas pabora 48,25 48,25
CamocrosiTenpHas pabora 95,75 95,75
Kontpons
Hroro 144 144




Pabouyto nporpammy coctaBuii(u): qoueHT kadenpsl «lIpuknagnas mareMaTuka 1 ”HGOPMATHKA,

(Oondcnocmy, yuernoe 36anue, cmenens, Pamunus 1.0.)

JIOIIEHT, K.T.H., Cocuna HaTtanesa AnekceeBHa

(Oondcnocms, yuernoe 36anue, cmenens, Pamunus 1.0.)

PCLICH3I/IpOBaHI/I€ pa60qe171 nporpaMmbl JUCHUIIIIMHBI:

OtcyTtcTBYyeT

Peuenzenr

(Ooadcnocmy, yuernoe 36anue, cmenens, Pamunus 1.0.)

Pabouas nporpamma AMCHUIUIMHBI cocTaBiaeHa Ha ocHoBaHnU PI'OC BO u yuebHoro miaHa
HarpaBJIeHUs TIOATOTOBKH (CHEIMATIbHOCTH)
01.03.02 IlpuxianHas MaTreMaThkKa U HHGOpPMATHKA

Cpok peiicTBust padoueil mporpaMMsbl AUCHHUILIMHBI 10 «31» aBrycra 2026 r.

YTBEPX/JIEHO
Ha 3acenanuu xadenps! «lIpukinagHas MaTeMaTuka U MHQOpMaTHKa»

(mpotokoun 3acenanus Ne 2 ot 15.09.2021)

AOKYMEHT MNMOArnmMcAH
SNEKTPOHHOM NOANNCLIO

Ceptudmkatr: 0101AEC60064AF94AD41EA4854441FD671
Bnageneu: NywmHa OkcaHa MuxannoBHa
DenictButeneH: ¢ 07.12.2022 go 07.12.2023




1. ey 0cBOCHHS M CHHIIIHHBI
[lenb — 03HAKOMUTH CTYIEHTOB C HAayaJbHBIMH HaBBIKAMH MAaTEMaTHYECKOIO MOJEIMPOBAHMS TUHAMUYECKHUX MPOLIECCOB; MOKA3aTh
BO3HUKAIOIINE TPYAHOCTH IPU NEPEXOJIE OT PEAIbHOTO 0OBEKTA K €r0 MaTEMaTHUECKON UAeaTu3aliu.

2. Mecto nucummuinesl B ctpykrype OIIOIT BO

JIMCUMITITMHBL U MPAaKTUKHU, HA OCBOCHUM KOTOPBIX OazupyeTcs NaHHas AMCHUIUIMHA: —— «Maremartndyeckuil ananusy», «JIuHeiiHas anredpay,
«AHaTUTHYECKas TEOMETPHSI.

JIMCIMITTUHBL ¥ IPAKTHKH, JJII KOTOPBIX OCBOSGHUE JAaHHOW IUCIUILUIMHBI HE0OXO0IUMO KaK Ipe/IiecTByomnee:— JJUCIUTUIMHBI U IPAKTUKH, TS
KOTOPBIX OCBOEHHE IaHHOW AMCLUUIUIMHBI HE0OXOOUMO Kak mpenmiectByroinee: «lccnenoBanue omepanuit»y, «MaremaTHueckoe U KOMIBIOTEPHOE
MoieTTupoBaHuey, «30paHHbIe BOMPOCH CTOXACTHYECKOTO aHaN3ay, «J{omoTHUTeIbHbIC T1aBbl aHau3a 2%, «Moaenu NPUHITHS PEIICHUI,
«/lononHuTENHHBIE TTIaBBI MPUKIAAHON MATEMATUKH U UH)OPMATUKID.

3. [InanupyemMble pe3yJbTaTbl 00y4eHHSA

dDopmupyeMble HNupukaropsl
KOHTPOJIUPYyeMble AOCTHIKEHH S IL1annpyeMsble pe3ybTaThl
KOMITETeHIIUH KOMITIeTeH LU o0y4eHus

(ko4 1 HAMEHOBAHUE)

(ko1 1 HAUMEHOBAHHE)

- CnocoOHOCTH K
pa3paboTke u
PUMEHCHHUIO
aJ'Il"OpI/ITMI/I‘IeCKI/IX n
NPOTPaMMHBIX PEIICHUH B
00J1aCTH CUCTEMHOIO U
HPUKJIATHOTO
IIPOTPaMMHOTO
obecneuenus (I1K-3)

WJI-1 I1K-3 3HaeT 0CHOBEI
pa3pabOTKH ¥ TPUMEHEHUS
AITOPUTMHUYECKUX U
MPOTPAMMHBIX PEIICHUI B
00JacTi CUCTEMHOTO U
MIPUKJIIATHOTO
MIPOTrpaMMHOTI0
obecrniedeHus

3HaTh:
- CIIOCOOBI TPOTrPAMMHOM peanu3alnu
YHCJICHHOTO PEIICHUS 3a/1a4.

NJI-2 TIK-3 Ymeer
WCIIOJIb30BATh 3HAHUS B
pa3paboTKe U MPUMEHEHUHN
AITOPUTMHUYECKUX U
MPOTPAMMHBIX PEIICHUI B

VYMeTh:

- HCIIOJIB30BAThH HOJ'Iy‘-ICHHI;Ie
TEOPETHUYECKHE 3HAHUS ISl PeIIeHUs
HpaKTI/I‘-ICCKI/IX 3aaa4,




dDopmupyeMbie U
KOHTPOJIMpYyeMble
KOMIIETeHIIUH
(K01 1 HANMEHOBAHUE)

Nuauxkaropsl

JOCTHKEHHS

KOMIIeTeHII it
(Ko 1 HAMMEHOBAaHUE)

I[lnannpyemMble pe3ybTaThl
o0y4eHust

00J1aCTH CUCTEMHOIO U
IIPUKIIaTHOTO
MIPOrPaMMHOTO
oOecrieueHust

NJ-3 T11K-3 Bnageer
HaBBIKaMU pa3padOTKU U
MIPUMEHEHUS
AITOPUTMHUYECKUX U
MPOTPAMMHBIX PEIICHUI B
00JacTi CUCTEMHOTO U
MIPUKJIIATHOTO
MPOTrpaMMHOTI0
o0ecrniedeHus

Bnaners:

- HaBbIKaMU MPaKTUYECKUX
pacuéToB o ¢bopmynam
MpUOIMKEHHOTO PELICHMUS;




4. CTpyKTypa ¥ coaep:KaHue TUCHHUIIINHBI

DopMbI TEKYyLIET0

Monyab B;I ! . HaumeHoBaHMe TeM 3aHATHI Oo0bem, B HNHTepakTuBb, KOHTPOJIs
(pa3nen) y%ﬁ Hou (y4eOHoii paboThI) Cemectp 4. AL 4. (HauMeHOBaHMe
PaboTL! OLICHOYHOI0 CPeJCTBA)
OcCHOBHBIE IOHATHA. | 'eOMETpUUECKOE NCTOJIKOBAHNE 4
Jlek. Qg depeHIMaIbHOro ypaBHeHus 1-ro nopsaka.
CrpykTtypa obmero pemenusi. HauanbHble ycaoBuUsL.
YpaBHEHUS ¢ pa3AeISIONUMUCS TEPEMEHHBIMHU. KontposnbHas pabora
OnHopoaHble YpaBHEHUS. JINHETHbIE ypaBHEHUS. 20 Nol.
YpaBHeHUs B MOMHBIX TuddepeHimanax. Y paBHeHUE B Jluddepennnanbubie
MOJHBIX AU depeHnanax. 10 ypaBHEeHHUA 1-ro mopsiika
L. Teopema cymecTBoBanus AuddepeHnnanibHOro
Juddepenu ypaBHEHHUS MepBoro nopsiika. OcoOble perieHus. MuauBuayanbHas paboTa
HabHbIC Juddepennnanbabie ypaBHEHHS IEPBOTO MOPSIJIKA HE 20 JluddepenunanbHble
ypaBHEHMSI pa3pelieHHble OTHOCUTEIBHO MPON3BOAHOM. ypaBHEHHS | -TO TOpsKa.
IEPBOIO
nopsiaKa Ip VYpaBHEHUSI € pa3IeNAIOIUMUCS IEPEMEHHBIMHU. 4
Onnopoansie ypaBHeHus1. JInHeliHbIe ypaBHEHUS. 10 KomnnoksuyMm 1 yactsb
VYpaBHeHMs B IOJHBIX JU(depeHmanax. Y paBHeHUE B
HOJHBIX JUddepeHmarax.
Pemenue 3amaun Komm. OcoOble pemeHusl. 16

Juddepennnanbabie ypaBHEHHS IEPBOTO MOPSIKA HE
pa3penieHHbIe OTHOCUTEJIFHO IIPOU3BOIHON. Y paBHEHHUS
Jlarpanxa u Knepo.

['eomeTprueckoe HCTONKOBaHKE AU HEpEeHINATEHOTO
ypaBHeHHs 1-ro nopsiika. Pemenue 3agau Ha
cocTaBieHue TUQQepeHIaTIbHOTO ypaBHEHUSL.




Bun

DopMbI TEKYLLIET0

Moayab . HaunMeHoBaHMe TeM 3aHATHI Oo0bem, HNHuTepakrus, KOHTPOJIA
(pa3nea) yqzﬁnon (y4eOHoii padoThI) Cemectp 4, banaer q. (HauMeHOBaHuUe
PaBoTH! OLICHOYHOI0 CPeJCTBA)
Cam. OcHoBHbl€ OHATHUSA. ['eoMeTpruUecKOe NCTOIKOBAaHUE 4
muddepeHIaTb,HOro YpaBHeHHS 1-T0 mopsiaka.
Crpykrypa obmiero pemenus. HauanpHbie yciaoBus.
YpaBHEHUS ¢ pa3ieSIOMUMUCS TEPEMEHHBIMHU.
OpnHopoaHble ypaBHeHUs. JInHeliHbIe ypaBHEHUSI. 55.75
VYpaBHeHUs B ONHBIX TuddepeHipanax. Y paBHeHHE B
MOJHBIX TUQQepeHmarax.
Teopema cymiectBoBanus AudhepeHnaIbHOro
ypaBHEHHS MIepBOTo nopsaka. Ocodble pemeHus.
Juddepennnanbabie ypaBHEHUS IEPBOTO MOPSAIKA HE
pa3peuieHHbIe OTHOCHTEIBHO MPOU3BOIHOM.
Jlek. OcuosHble IoHATHA. HekoTopsie auddepeHnanbHbie 4 KonTponbHas padboTa
ypaBHEHUS, JOIyCKAIOUINe MOHWKEHNE MOPSIKA. Ne2.
Jluneitapie mudepeHmaibHbIe YpaBHSHHS N-TO 20 [Tudbdepenunanbabie
nopsinka. Bponckuan. @yHnameHTanbHas cUcTeMa 6 YpaBHEHHSI N-TO MOPSAKA
II. pELICHHIA.
Jluneiinbie nuddepeHuanbaple ypaBHEHHUS N-T0 MuauBuayanbHas paboTa
MOPSTIKA C TIOCTOSTHHBIMU KO3 (UITICHTAMH. 20 [Tudbdepenunanbabie
Hduddepenn Pemenne muddepeHIManbHbIX YpaBHEHUH C TOMOIIBIO YpaBHEHHS N-TO
HAJIBHBIC []p. Juddepenunansabie ypaBHEHHS, OMYCKAOIIHE 4 [1OpsAZKa.
YpaBHCHUA NoHWKeHue nopsaka. Jluneituoie gudpepenunanbHbIe 14
BBICIITHX YpaBHEHHUS N-TO MOPSIJIKA. 10
HOPAIKOB Jluneiinbie muddepeHmanbHbie YpaBHEHUS N-TO Komoksnym 2 4acTh

HOPSI/IKA C IOCTOSSHHBIMU KO3 (DUITEHTaMH.
Pemenue nugdepeHmanbHbIX YpaBHEHHH ¢ TOMOIIBIO




Bun

DopMbI TEKYLLIET0

Moayab . HaunMeHoBaHMe TeM 3aHATHI Oo0bem, HNHuTepakrus, KOHTPOJIA
(pa3nea) yqzﬁnon (y4eOHoii padoThI) Cemectp 4, bant q. (HauMeHOBaHuUe
pavOTH! OLICHOYHOI'0 CPeICTBA)
Cam. OcHoBHbIe IoHATHS. HexoTopbie nuddepeHnmanbabie 4 40
YPaBHEHUs, AOITyCKaIOUINe IOHWKEHNE MOPSAIKA.
Jluneitnbie nud hepeHmanpHbIe YPaBHEHUS N-TO
nopsifka. Bpoucknan. @yHaaMeHTanpHas CUCTEMA
peleHui.
Jluneitnsle nuddepeHuanbHble YpaBHEHUS N-TO
MOPSI/IKA C TIOCTOSTHHBIMU KO3 (DUITHEHTaMH.
Pemenune nuddepeHanbHbIX ypaBHEHHH ¢ TOMOLIBIO
A 4 0,25
T 2
Hroro] 144 100

Cxema pacuyeTa UTOrOBOI0 0a/1J1a: TEKyIHiA peUTHHT (BCE 3aHATHUS M IPOMEKYTOUHBIE TECThI) + Pe3ysIbTaT HTOrOBOroO TECTA, MOTyYEHHAS CYMMa

IEIATC HA 2




5. O6pa3oBare/ibHbI€ TEXHOJIOTHHU

OOpazoBaTesbHblE TEXHOJOTHH: HH(DOpPMAIMOHHAS JIEKIHUS W TMPAKTUYECKUE 3aHSITHS B
¢dbopme MmpaKkTUKyMa.

CamocTtosiTenbHass ~ paboTa  CTYJIEHTOB  IpeIyCcMaTpUBaeT  BBIIIOJIHEHUE  JIBYX
WMHIMBUAYAIbHBIX JIOMAIlHUX 33JaHUiM, TOATOTOBKY K BBIMOJHEHHIO JIBYX ayJIUTOPHBIX
KOHTPOJIBHBIX PaboT, MOATOTOBKY K KOJUIOKBUYMY, K MIPAKTUYECKUM 3aHATHIM, K TECTUPOBAHUIO.

6. MeToguyeckue yKasaHusl 110 OCBOCHHIO 1M CHMIIIMHBI

J1s TOro, 4To0Bl OCBOUTH TUCLMIUIMHY HEOOXOAMMO MOCEIaTh JIEKIUH, TaK KaK JIEKLUHU 10
«IuddepenunanbHple ypaBHEHHs» IO3BOJIIOT 1aTh CBA3aHHOE, IOCIIEOBATEIIBHOE H3JI0XKEHUE
MaTepuaia, COOOLIUTH CIyIIATeNsiM OCHOBHOE COJEpXaHWE TpeAMeTa B  IEIOCTHOM,
CHCTEMAaTU3UPOBAHHOM BHJIE.

[Ipu KOHCTIEKTUPOBAHHUHM JICKIMIA CTYJI€HTaM HEOOXOIMMO U3J1araTh yCIbIIIAHHBIA MaTepHal
KpaTKo, CBOMMHU CJIOBaMHM, oOpalliasi BHUMaHHUE, Ha JIOTUKY U3JI0KEHUS] MaTepuiia, apryMEHTAIUIo U
pUBOAUMBIE TpuMepbl. Heo0X0auMO BBIAETATh BaXKHBIE MECTa B CBOMX 3alUCSX. ECIM HENMOHATHBI
KaKHe-JIM00 MOMEHTBI, HeOOXOAMMO 3allUCBIBaTh CBOM BOIIPOCHI, IOCTAPAThCsl HATHU OTBET HA HUX
caMoCTosITeNbHO. Ecnu caMocTosITeNnbHO HE yJaloch pa3oOpaTbcs B MaTepualie, BIIOCIEACTBUU
HEo0X0uMO JIMOO Ha ciexyrouel JeKuun, 1100 Ha MPaKTUYEeCKOM 3aHSATHM WINM KOHCYJbTallUH
0o0paTUTbCS K BEAyILIEeMy NpPENoJaBaTeli0 3a pa3bsCHEHUSIMH. YCIEIIHOE OCBOCHHE Kypca
npeanonaraeT akTUBHOE, TBOPYECKOE y4YacTHE CTyAEHTa IyTeM IUIAHOMEpPHOW, MOBCEIHEBHOM
paboThl. JICKIIMOHHBIN MaTepual cieayeT MpocMaTpuBaTh B TOT ke JeHb. Kaxias TeMa uMeeT CBOU
cneunpuUeckue TEPMHUHBI M ONpEAENeHHA. YCBOEHHE MaTepualia HeoOXOAMMO HauyMHaTh C
YCBOGHHsI 3THX NOHATHHA. Eciam Kakoe-mubo TMOHSTHE BBI3BIBACT 3aTPyAHEHHs, HE00XOIUMO
IIOCMOTPETh €ro CyTh U cojepxaHue B cioBape (MHTepHeTe), BbIIMCATh €ro 3HAYE€HUE B TETPaJlb
JUIS TIOATOTOBKH K 3aHATUsAM. [Ipu moaroroBke maTepuaia HE0OXOAMMO OOpaliaTh BHUMaHHME Ha
TOYHOCTh OIPEJIEJIEHUH, TOCIe10BaTEIbHOCTh U3YUEHHs MaTepualla, apryMeHTaluI0, COOCTBEHHbBIE
IIPUMEpBI, aHAJIN3 KOHKPETHBIX cuTyanuil. Kaxxayro Heneno pekoMeHayeTcsl OTBOAUTE BpeEMS s
MOBTOPEHMSI MPONHJEHHOT0 MaTepuaa, IpoBepsisi CBOM 3HAHUS, YMEHHS U HaBBIKH.

W3yuenne muctumnuuel «luddepennmanbapie ypaBHEHHUs» IpearoyiaraeT IMOCeleHue
00y4aroIuMHCS HE TOJNBKO JIEKIMH, HO M MPAKTUYECKUX 3aHATHH. [IpakTHueckue 3aHATHUS CO
CTyJEHTaMM TMpeJHa3HAYeHbl Uil TMPOBEPKU YCBOCHHUS HMHU TEOPETUYECKOTO MaTepuaa
JUCIUIUIMHBL. OCHOBHBIE LENM NPAKTUYECKUX 3aHATHUN: - 3aKPENUTh OCHOBBI SKOHOMHYECKOU
TEOpUH; - POBEPUTH YPOBEHb YCBOCHHS U MOHUMAaHMSI CTYJIEHTAMH BOIPOCOB, PACCMOTPEHHBIX Ha
JeKIHUAX M CaMOCTOSITENbHO MO Y4yeOHOW JMTepaType; - BOCIOJHUTH MPOOENbl B MPOHAEHHON
TEOPETUYECKONW YacTH Kypca M OKaszaTh MOMOIIb B €ro ycBoeHuMu. Ha mpakTudeckux 3aHATHSIX
pemaroTes 3a7add U3 Pas3zAesioB IO OCHOBHBIM pa3jielaM MaTeMaTH4YeCKOro aHaiusa. B mpouecce
pellleHus] TUIOBBIX 3aJa4 PacKpbIBaeTCs COAEpKAHHME Kypca, M3ydaloTCs OCHOBBI U CYIIHOCTb
MOHATUHA MaTeMaTU4YeCKOro aHanusa. JlJig KOHTpOJIA 3HAHWM, MOJYYEHHBIX B IPOLECCE OCBOEHUS
JUCIHUIUIMHBl Ha MPAKTUYECKUX 3aHATHSAX OO0yyarouiuecs BBIMONHSIOT KOHTPOJIbHBIE pabOThI U
CIAI0T KOJUIOKBHYM.

Jns  ycmemHoro ocBoeHusi Kypca «/uddepeHnuansHpie  ypaBHEHUsS» HeoOXoauma
caMmocTosiTeNbHas paboTa. B HacTosIee BpemMsi akTyaJlbHBIMU CTaHOBSTCS TPEOOBaHMS K JIMUHBIM
KayecTBaM COBPEMEHHOI'O CTYJIEHTa — YMEHHIO CaMOCTOSITEJIbHO MOMOJIHATh U OOHOBIISATH 3HAHUS,
BECTH CaMOCTOSITENIbHBIA IOMCK HEOO0XOAMMOro MarepHajia, ObITh TBOPUYECKOW JIMYHOCTBIO.
CaMocTosTeNbHYI0 pabOTy MO OCBOCHUIO JUCHHUIUIMHBI 00Y4aIOIUMCS OCYIIECTBIISIOT C TIOMOIIIBIO
KOHCIIEKTOB JIEKIIUI M MPAKTUYECKHUX 3aHIATHUH, a TAK)KE C TIOMOILBIO OCHOBHOM M JOIOJIHUTEIBHON
JUTEepaTyphl, PEKOMEHJOBAHHON [UIsI caMoCTOsTeNbHOM paboTel. CamocrosiTenbHas yuyeOHas
NeSTEeIbHOCTh  ABISETCA  HEOOXOAMMBIM  yCIOBMEM  ycmemHoro  oOyueHus. MHorue
npodeccuoHaIbHble HaBBIKM, CIHOCOOHOCTh MBICIUTH M 0000IIATh, JeNaTh BHIBOJBI M CTPOUTH
CYKIECHHMs, BBICTYNATh M CIyLIaTh JAPYTUX, — BCE ATO Pa3BUBAETCS B IPOLIECCE CAMOCTOSITEIBHON
pabotel cryneHToB. CamocrosiTenbHas paboTa MO OCBOCHMIO JMCHUIUIMHBI BKIIOYAeT: -
CaAMOCTOSITENIbHOE M3YyYEHHUE pa3/elioB; - CaMOINOATOTOBKY (IpopabOTKy | TOBTOpPEHHE
JEKIIMOHHOTO MaTepuajia U MaTepuaja Y4eOHHKOB U yueOHBIX MOcoOuil); - MOATOTOBKY K



MPAKTUYICCKUM 3aHATUAM, - BBIITOJIHCHHUEC HHIAUBUYAJIBbHBIX pa60T. PGKOMCHIIyeMyIO

JIOTIOJTHUTEJIBHYIO JIMTEPATypy CIEAyeT MpopadaThiBaTh IOCIE W3yYEHHsl JaHHOW TEMBI IO
Y4eOHUKY ¥ MaTepHaiaM JICKITHH.

7. OneHo4HbIe cpeacTBa

7.1. IlacniopT O1lleHOYHBIX CPEACTB

Kon
KOHTPOJIHPYEMOii HaumeHnoBaHue
Cemectp
KOMIETeHI[UH OLICHOYHOI'0 CpPe/ICTBA
(MM ee 4acTH)
1 OIIK-1 Konrponsnas padora «Iuddepenunansupie ypaBHeHus 1-ro

MOPSAIKAY;

WunuBuayansHas pabota « OCHOBBI TEOPUU MPEIETIOBY;
KonTponbnas pabora «Auddepenunanbable ypaBHeHus 1-ro
HopsAJIKa

IO UCUUCIICHUS;

WnnuBuayansHas pabota «luddepeHnuanpabie ypaBHEHUS n-
ro HOpsKaY;

WnnuBuayansHas padota «luddepennuanbabie ypaBHEHUS n-
ro HOpSKaY;

Komnoksuywm;

Hroroseii Tect no kypey yepes LT..

7.2. TunoBble 3aJaHUs1 MJIM HHbIE MaTepPHAJIbl, HeOOX0AMMBIE Il TEKYIero KOHTPOJIst

7.2.1. UuauBuayaabHas padora «luddepennuansupie ypaBHeHUs 1-T0 OpsIKay.
Tunossie npuMepsl 3aaHUM

3ananue 1. Haiitu oOmmii naterpan quddepeHnnanbHbIX YpaBHEHHI:

1) 4xdx — 3ydy = 3x* ydy — 2x)*dx;

2)y'=yz+4y+2,
2 x

, X+2y-3
NV'="x =2 -

3ananue 2. Halitu pemenue 3anaun Komu:
Dy =Y =x2,y(1)=0;

2)
2 2dx+(x+ey ‘d =Yy —9-
)y y 426 2.

L)

3)y +xy=(1+x)e—xy2,y(0) =1

3amanue 3. Halitu oOmuii maTerpan auddepeHuaisHoro ypaBHEHHS:
1) 3x2eydx + (x3ey —1)dy =0;
2) y'xInx=y".



3ananue 4. HalitTu IMHMIO, NPOXOMAILLYIO 4Yepe3 TOUKY MO

(15:1)

1 00JIaJAIOIyI0 TEM

CBOMCTBOM, YTO B 000 ee Touke M HopMmaibHblii BekTop MN ¢ koHiom Ha ocu OYumeer

JUIMHY, PaBHYIO 25, 1 00pa3yeT OCTPbIi yroJl ¢ MOJIOKUTENIbHBIM HanpaBieHuem ocu OY.
3amanue 5. IIpounTerpupoBath ypasHenue: y = 2x)’ + In )/

3amanue 6. [lng ganHoro aud@epeHnuanbHOro ypaBHEHUSI METOIOM HM30KIHUH MOCTPOUTH

MHTETPAIbHYIO KPUBYIO, IPOXOAANLYIO uepe3 Touky M (1,2) Yy =y —x.
7.2.2. UuauBuayaabHas padora «/{uddepeHmanpapie ypaBHEHUS N -TO MOPSAKA».
Tunossle NpuMepsbI 3a1aHUM

3aganue 1. Haiitu pemenne 3amgaun Komm:
4y3y ' =y4 -1, , 1
Wy'=ya-ly |, ¥(0) =
(0) =
v N u
3ananue 2. Haittu obuiee pemenne quddepeHIndTbHbIX YpaBHEHHUH
Dy +3y'+2y' =1-x7%
2)y' -4y +5/ =2y =(16 —12x)e—x;
3) ¥ +2) =4ex (sin x + cos x);
4yy'—2y" =2cos 2x.

3ananue 3. Halitu pemenune 3agaun Ko

y'+n2y=m2/cosmx,y(0)=3,(0)=0

3aganue 4. HaliTu miepBble 4YeThIpe Yi€HA PAa3JIOKEHHs B CTEHNEHHON psJi YaCTHOTO
WHTErpajia ypaBHeHUs Yy — Y SINX + Yy = 1 yIoBIeTBOPSIONMIETO HAYaIbHBIM yCIOBHUIM

y(0)=y’(0)=1.
3ananue 5. Pemuth cuctemy nudepeHInanbHbIX YpaBHEHHIHA:

[ dr +3
__ =X A
dt 4

v = 3x 4y,
|La’t

Kpurtepun onenku:
- BepHoe BoimostHeHne 80%-100% 3amannii — ot 16 1o 20 6awos;
- BepHoe BoinonHeHne 60%-79%% 3amanmuii - ot 11 go 15 6annos;
- BepHoe BbimosiHeHne 40-59% 3ananmii - ot 6 10 10 6amos;
- BepHoe BoinonHeHne meree 40% 3ananuii - ot 0 10 5 Gannos.

7.2.3. KontpousHas padora «uddepeHunanbupie ypaBHEeHHUS 1-ro HOpsiIKay».
Tunosbie npuMepsl 3aAaHMI

Bananumel. 4xdx — 3ydy = 3x* ydy — 2x)*dx;

3agaHue2. ., _M/;?’
- 2x-2 -

azanme3. Y +xy= (1+ x)e—x y2,y (O) =1.
Bananume 4. 3x’e’dx + (x3ey —l)dy =0;
3amanue 5. y= 2xy' +In y' )



7.2.4. KonrpousHas padora «Auddepenunanbupie ypaBHeHHS N 1-r0 OPsAKa».

Tunossie NpuMepsbI 3a1aHUM
Juddepenunanbaple ypaBHEHHs! BHICIIUX MOPSAKOB.

Bamanue 1. y 'xInx=y',
Bamanue 2. 4 Y3y '=y4 -1,y 1
(0) = 22!

3ananue 3. y r_ 4y ' 4 5y’ -2y = (16 —12x)e—x;

J2,5'(0) =

3ananue 4. _ o + 2)/ =4ex (sin X + COS X);
dx
| =x+3y,
3amanue 5. i di

—=3x+y.
|[dt

KpaTkoe onucanue U perjiaMeHT BbINOJHEHUSI

Kontponbnast pabota BkmouaeT B cebs 5 3amanuit. B mepBom 3amanmu TpeOyetcs
BBIYHCIIUTHh TPOU3BOIHBIC CIOXHBIX (YHKIMIA, B TOM 4YHCIE M TOKa3aTelbHO CTEMeHHOW. Bo
BTOPOM 3a/IaHHe TPeOYyeTCs] COCTAaBUTh YPAaBHECHUS KACaTEIHbHOW M HOPMAJIM K KPUBOHM B 3aJaHHOM
Touke. B TpeTbeM 3amanuu TpedyeTcs BBIYUCIUTh MPUOIMKEHHOE 3HAaUeHHUE (PYHKIIMH B 3aJaHHOMN
TOUYKe C moMompio auddepennuaia. B derBepToM © TATOM 3aJaHUAX TpeOyeTcs HAUTH
MPOU3BOHBIC (DYHKIIMH, 3aJaHHBIX MapaMeTpUUecKu U HessBHO. KoHTponbHas paboTa paccuuTaHa
Ha OJIMH aCTPOHOMMYECKHUI Yac U JIBAJIIIaTh MUHYT WIH JIBA aKAJEMUYECKUX Jaca.

Kpurepuu ounenkmu:
- BepHoe BoinostHeHne 80%-100% 3amannii — ot 16 10 20 6aiios;
- BepHoe BoimonHeHne 60%-79%% 3amanuii - ot 11 g0 15 6annos;
- BepHOe BhimosiHeHne 40-59% 3amanmii - ot 6 10 10 Gamos;
- BepHoe BbITonHeHHe MeHee 40% 3ananuii - ot 0 70 5 Gaos.

7.2.4. Bomnpocsl K KOJJIOKBUYMY
OcHoBHbIE IOHATHUS Teopuu AU PepeHITnaIbHBIX YPABHEHUN.
3anaun, npuBosnIKe K 1udepeHnalIbHbIM YPaBHEHHUSIM.
Juddepenunanbapie ypaBHEHHS [IEPBOTO MOPSIKA.
VYpaBHEHHUs ¢ pa3IeIAOIUMUCS IEPEMEHHBIMHA U CBOJAIINECS K HUM.
HNHurerpanbHas kpusas.
®dazoBas KpuBas
Ilone HanpaBiieHUN.
3amaua Komn.
Oo1ee pemeHHe.

. Ocoboe perieHne

. Meron U30KIMUH.

. Meroa mocneaoBaTebHBIX TPUOTHKEHHUH.

. DIIeMEeHTapHbIE TPUEMbl UHTETPUPOBAHUS.

. [lonsTHe 00mIEer0 HHTETpAIA.

. OnHopoaHbIe ypaBHEHUs | —T0 nopsika.

. YpaBHEHHUs, IPUBOIAIINECS K OJHOPOIHBIM.

. JInunennelie ypaBHeHus | — ro nopsaka.

. Pemenue nuHeiitHOro ypaBHeHus [ — ro mopsiika METOJIOM BapHaluid MOCTOSHHBIX

. YpaBHeHue bepnymin.

. YpaBHeHue B MOJTHBIX AuddepeHianax.

. UHTErpUpyOMMii MHOXKUTEIb.

XN R WD —
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22

23.
24.
25.
26.

27.

28

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

40.

41.

42.

43.

44,
45.
46.

47.
48.
49.

. Auddepennmanbupie ypaBHEHHS IEPBOTO HMOPSIIKA, HE pa3peLICHHbIE OTHOCHTEIBHO
MIPOU3BOJIHOM.

VYpasHenue Jlarpanxa.

VYpasaenue Kiepo.

3aga4yu Ha TPACKTOPHUH.

VYpaBHenus nepsoro nopsaka. Jlomanslie Oitniepa. Teopema 0 cyliecTBOBaHUHU
peLIeHNS.

Teopema o CylIeCTBOBAaHUM U €AMHCTBEHHOCTH pelieHus 3anaun Komm.

. Auddepennmanpuple  ypaBHeHUs n —To mnopsiaka. OCHOBHbIE TMOHATHS U
olpeeIeHUs.

JuddepenunanbHple ypaBHEHMs, JOIYCKAIOIINE TOHWKEHNE TOPSIIKA.

Jluneitnble nudepeHnuanbHble ypaBHEHUS N —T0 MOPsIKa.

JIuneltHble OHOPOAHBIE TU(GEepEeHIMATbHBIE YPABHEHUS N —TO TOPSIIKA.

CBoiicTBa pemeHni JIMHEHHBIX OHOPOIHBIX AU (HepeHIHATBHBIX YPaBHEHUN N —TO
HOPSJKA.

JluneiiHas He3aBUCUMOCTH (DYHKITHIA.

Onpenenurens BpoHckoro.

dyHIaMeHTalIbHAsL CUCTEMA PELIEHUN

JuddepeHnmanbHpIii MHOTOWICH U €TO CBOMCTRBA.

XapaKkTepucTUYECKU MHOTOYJIEH U €r0 CBOMCTBA.

JIuHelHbIe OJJTHOPOAHBIE YPABHEHUS C TIOCTOSHHBIMU KO3 (DUIIMEHTaMHU.

OOuwmii MeTo peuieHus TMHEHHOTro AudQepeHInanbHOr0 YpaBHEHUS TOPsIIKa N C
MTOCTOSTHHBIMH KO3 (OUITUECHTAMH.

Pemenne 3amaun Komm s nuHeiiHOro auddepeHnuansHOro ypaBHEHHS C
MTOCTOSTHHBIMH KO3 (DUIIUESHTAMH.

CBolicTBa pELIEHUN JMHEHHOIO OJHOPOAHOIO YpPAaBHEHUS C IOCTOSHHBIMHU
kodppuurenTamMu. CBsi3b KOpHEH XapaKTepUCTHYECKOTO ypaBHEHMs C PELICHUSMHU
3TOTO YPaBHEHHS.

CBoiicTBa 001IETr0 peHIeHUs JUHEHHOTO OJIHOPOIHOTO YPaBHEHHUS C IMOCTOSHHBIMH
KO3 PHUIHEHTAMHU.

MeTtobl HaX0XKIECHUSA YaCTHOTO PELICHHs JTMHEWHOTO HEOJHOPOJHOTO YPAaBHEHHUS C
MOCTOSIHHBIMU K03(purimeHramu.

JIuHelHbIE YpaBHEHUS C IEPEMEHHBIMU KO3 (PUIIEHTaMH.

Meron Jlarpanxa.

CocraBnenue nudpepeHInaTbHOr0 YpaBHEHHUS 10 33IaHHON (hyHIaMEHTATBHOM
CUCTEME PEILICHUM.

Metoa n3o0kiuH A audHepeHInalbHbIX YPAaBHEHU BTOPOTo MOpsIKa.
WNuTerpupoBanue auddepeHunanbHbIX YpaBHEHUN TP IIOMOIILH PSIJIOB.

Cuctemsl tuddepeHanbHbIX ypaBHeHHA. CBeieHne K HOPMaJIbHOM cUcTeMe.

Kpurepun onenkn:
- BepHoe BeimonHeHue 80%-100% 3ananuii — ot 16 mo 20 6aos;
- BepHoe BoimonHeHNe 60%-79%% 3amanuii - ot 11 g0 15 6annos;
- BepHOe BhimosiHeHne 40-59% 3amanmii - ot 6 10 10 Gamos;
- BepHoe BbITIonHeHUe MeHee 40% 3amanuii - ot 0 10 5 GannoB



7.3. OueHo4Hble CpeACTBA JJs1 MPOMEKYTOYHOH AaTTeCTAMM MO0 HMTOraM OCBOCHUS
AUCHUIIMHBI

7.3.1. Bonpochl K NPOMEKYTOYHOM aTTeCTalluH

Cemectp 4

Ne i/ Bonpocel K 3a4ery

[MpukmamgHoe 3HaueHWE OOBIKHOBCHHBIX  JU(DPEpEeHIIMATBHBIX  YpaBHCHHHA  Kak|

BaYKHEHILIErO anmnapara UCCJIeJOBaHMs 33/1a4 €CTECTBO3HAHUS U TEXHUKH.

5 dusznueckue U JApyrue  €CTeCTBEHHOHAy4HbIC  3aJlayd,  MPUBOISIIMNE K
muddepeHIanTbHBIM ypaBHEHHUSIM.

3. |ITocTtpoeHne MaTeMaTHYECKUX MOJCIICH.

4. |[[InddepeHmanbHoe ypaBHCHHE.

5. [|YactHOe pelieHne

6

7

8

[Tone HanpaByeHUI.

HHTerpanbHble KpUBbIE.

. |3agaya Kommu.

9. |O0miee pemeHue.

10. |MeTtoa U30KINH.

11. [Meroa mocienoBaTeabHbIX MPUOIKCHHIN.

12. |9nemMeHTapHbIe TPHUEMbl HHTETPUPOBAHMSI.

13. |YpaBHeHuUs ¢ pa3aeasiONMMUCS TEPEMEHHBIMH.

14. |YpaBHEeHUsI CBOASIIIUECS K YPABHEHUSIM C PA3ACIISIIOIIMMUCS TEPEMEHHBIMU
15. [[loHaTue obmiero MHTErpaia.

16. |OgHOpOIHBIE YpaBHEHMUS [ —20 TOPSIJIKA.

17. |YpaBHeHuUs1, TPUBOISAIIMECS K OJHOPOTHBIM.

18. |JIuneiinble ypaBHEHUS [ — 20 IOPS KA.

19. [MeTo1 Bapuanuii NoCTOSIHHBIX

20. |Pemenue nuHeHOrO ypaBHeHUs [ — 20 opsJika MeToioM Jlarpamxa.
21. |YpaBuenue bepnymim.

22. |YpaBHEHHE B MOJHBIX auddepeHInanax.

23. |MaTerpupyommii MHOXKHUTE.

JluddepeHnnanpaple YpaBHEHHST TIEPBOTO TMOPSIKA, HE pPa3pelICHHBIE OTHOCUTEIBHO
[IPOU3BOHOM.

25. |VpaBuenus Buna f(y, y) = 0

26. |[Ypasuenus suna f(x, y) = 0

27. |YpaBuenue Jlarpanxa.

28. |YpaBuenue Kiepo.

29. |CocraBienne nuddepeHMaIbHBIX YPABHEHHN CEMENCTB JTUHUM.

30. [3agaun Ha TpaeKTOpUH.

31. |Ocobbie pemeHusl.

32. |YpaBHeHHs IEPBOTO MOPSIJIKA.

33. |Teopema 0 €TMHCTBEHHOCTH PEIICHUSI.

34. [Iuddepennmanbubie ypaBHEeHUS 7 —20 nopsiika. OCHOBHbIC OHATHUS U ONIPEACIICHUSI.
35. |duddepennmanbapie ypaBHEHUS, JOMYCKAOIINE MTOHWKEHNE TTOPSIIKA.
36. [MeToabl penieHust ypaBHEHUH # —20 TOpsiJIKa.

37. |JIuHeitHas HE3aBUCUMOCTH (YYHKITHA.




38.

JlndbdepennyanbHbli MHOTOUJIEH M €70 CBOMCTBA.

39.

XapaKTepUCTUIECKUII MHOTOUJIEH U €70 CBOWCTRBA.

40.

JluHeliHble OJTHOPOIHBIE YPABHEHHUS C TOCTOSIHHBIMU KO3 (OUIIMEHTaAMH.

41.

Bponckuan

42.

CDyHI[aMeHTaJ'ILHaH CHUCTCMA peIlIeHI/Iﬁ

43.

OOumii mMeron pemeHust JUHEHHOTO Iu(QepeHINaATBHOTO ypaBHEHHS TMOpPAIKA 7 C
NOCTOSIHHBIMU K03 uimeHTamu.

44,

Pemenune 3amaun Komm jgns  smHelHOro nud@depeHIMATBLHOTO  YPaBHEHHS ¢
NOCTOSIHHBIMU K03 uimeHTamu.

45.

CBoiicTBa pemieHMH JIMHEHHOTO  OJHOPOJHOTO  YPaBHEHUs C  TOCTOSIHHBIMHY|
k03 punmenramu.

46.

CBsI3b KOpHEH XapaKTepUCTUYECKOTO YPABHEHUS C PELICHUSAMH JIMHEHHOTO OJJHOPOAHOTO
ypaBHEHHS C TOCTOSTHHBIMHU K03 hUITEeHTaM .

47.

CBoiicTBa 00mIEr0 pemeHus JUHEWHOTO OJHOPOJHOTO YpPaBHEHHS C TMOCTOSHHBIMHU
k03 punmenramu.

48.

MeToapl HaxOXKACHUS YacTHOTO PEIICHUs JIMHEHHOTO HEOJHOPOJAHOTO ypaBHEHHUS C
NOCTOSIHHBIMU K03 unimeHTamu.

49.

YpaBHeHus Diiepa.

50.

JluneliHble ypaBHEHUsI C IEPEMEHHBIMU KO3 PHUIIEHTaMU.

51,

Metop Jlarpanxka.

52.

CocraBnenne aup(depeHIUaNTbHOT0 ypaBHEHHS 10 3aJaHHOW  (yHIZaMEHTaJIbHOH
CHUCTEME PEILICHUM.

53.

Meton n3oximH a5 quddepeHnnanbHbIX YpaBHEHUH BTOPOTO MOPSIIKA.

54.

WuterpupoBanue auddepeHnanbHbpIX YPaBHEHH TP MOMOIIHU PSIIOB.

55.

Cuctembl qubdhepeHInaIbHbIX YpaBHEHHI.

56.

CBeJieHHe K HOpMaJIbHOM CHCTEME.

57.

[Tpubmmkenus [lukapa.

38.

Teopema 0 CyImecTBOBaHUH M €IMHCTBEHHOCTH PEIICHUH.

Cemecrp’

dopma
NPOBeieHUs!
NPOMeKYTOYHOH
arrecranum’

KpuTtepun u HOpMbI OllEHKH"

3auer (110 Ot 40 1o 100 6amios.

HAKOIIUTCIIbHOMY

«3adyTCHO»

peNTHHrY) «HE 3a4TCHO» Menee 40 Oanos.




8. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecieueHHe T CIUILTHHBI

8.1. Ob6s13aTesibHAs JUTEpaTypa

Tun (yueOHHK, yueOHOE

KoaunugecTBo B
HAYy4YHOH

Ne ABTOpBI, nocooue, yueoHo- I'on
n/m | COCTaBHTEJIU 3araapue (3ar01080K) MeTOoMYecKoe mocodue, | U3TaHUsA Oubmorere /
HaumenoBanmue
NPaKTHUKYM, JAp.) 3BC
1. | JKabko A. II. Huddepenunanbable ypaBHEHUS U YCTOMYUBOCTD YueOHuk 2015
[DnexTponHBIii pecypc] : yuebnuk / A. I1. XKabxo, E. 1.
Koruna, O. H. Umxkoga. - Caukrt-IlerepOypr : Jlans, 2015. - ObC "Jlanp"
320 c. : ni. - (YueOHuKH 11 By30B. CrieruanbHas
aureparypa). - ISBN 978-5-8114-1759-9.
2. | 3aiiues B. ®. Juddepennmanbubie ypaBHeHH [ DIEKTPOHHBIN pecypc] : VYyeOHoe rocodue 2018
CTpyKTypHas Teopus : y4ue0. mocodue / B. @. 3aiines, JI. B. (3a1aYHUK)
Jluauyk, A. B. ®neronros. - U3n. 2-e, ctep. - CaHKT- 9BbC "Jlanp"
[etepOypr : Jlanb, 2018. - 500 c. : ui. - (YueOHUKH 17151 BY30B.
Crneunanbhas urepatypa). - ISBN 978-5-8114-2399-6.
3. | OUXTEHTOIIBIT Kypc nuddepennmanbHoro u MHTErpaibHOTO UCUYUCICHUS ! VYueOHuK 2019 ObC "Jlanp"
M yuebHuk. [B 3 1.]. T. 2/ T'. M. ®uxrtenronsu. - U31. 13-e, crep.

- Cankt-IletepOypr : Jlanb, 2019. - 800 c. : wi. -
(Knmaccuueckas yueOHasi tuteparypa no marematuke). - URL:
https://e.lanbook.com/book/113949 (nara oOpameHus:
10.03.2020). - ISBN 978-5-8114-3994-2. - Tekcr :
3JICKTPOHHBIN.

URL: https://e.lanbook.com/book/113949




8.2. /lonosiHMTEILHAS JIMTEPATYPA

Ne
n/n

ABTOpBI, COCTABUTEJH

3arsnaBue (3aroJjioBoK)

Tun (yueOHuk, yaedHoe
nocooue, yueoHo-
MeTOoANYecKoe mocoomne,
NPaKTHKYM, Ap.)

T'ox m3nanus

KoandecTBO B
HAY4YHOH
oudanoTexe /
HauMmeHnoBaHue
9BC

Brosuu A.1O.

CnpaBo4YHHK MO  MaTeMaTHKe IS
OakanaBpoB [DNEKTPOHHBINA pecypc] : yueo.
noco6wue 171 By3oB / A. FO. Bnosun [u 1p.].
- Cankrt-IlerepOypr : Jlanb, 2014. - 79 c. -
ISBN 978-5-8114-1596-0.

YuyebHoe mmocodue.

2014

9BbC "Jlaup"

3anopoxern . 1.

PykoBogcTBO Kk pemieHuro  3amad 1o
MaTeMaTUYECKOMY aHaIu3y[DIEeKTPOHHBIN
pecypc] yyebnoe mocoome / I. M.
3anopoxen. - W3n. 8-e,crep. - CaHKT-
[TerepOypr : Jlans, 2014. - 461 c. : w1 -
(YueOnukun gns By3oB. CnenwmanbHas
aureparypa). - ISBN 978-5-8114-0912-9.

VueOHUK

2014

9BC "Jlaup"

lunaues B. C.

Marematuueckuii aHaiau3 [DIEKTPOHHBIN
pecypc] : Teopus M IpaKTUKa :@ ydeOHOe
nocobue / B. C. HlumaueB. - 3-e u3g. -
Mocksa : UH®PA-M, 2014. - 350 c. : min. -
(Briciiee obpasoBanue). - ISBN 978-5-16-
010073-9.

YueOHoe mocodue.

2014

ObC
"ZNANIUM.CO
M"

Acrammosa 1. B.

JuddepeHunanbHble ypaBHEHHS
[DnexTpoHHBIi pecypc] : yued.-mpaxT.
mocobue. Y. 2 / 1. B. Acramosa, B. A.
Huxkmmkun. - Mocka: EAOU, 2011. - 107
c. -. - ISBN 978-5-374-00487

YyebHoe rmocobdue

2011

SB5C "IPRbooks"

AnsceBuy JLA.

Huddepennunanbueie
ypaBHEHUs [ DIEKTPOHHBIN pecypc]:
MPAKTUKYM: Y4eOHOEe mocodue 1jisi By30B /

YyebHOE nocodue

(3a1aYHUK)

2012

SB5C "IPRbooks"




Ne
n/n

ABTOpBI, COCTABUTEJH

3arsnaBue (3aroJjioBoK)

Tun (yueOHuk, yaedHoe
nocooue, yueoHo-
MeTOoANYecKoe mocoomne,
NPaKTHKYM, Ap.)

T'ox m3nanus

KoanuecTBo B
HAYy4YHOI
ounobauoTeke /
HaumMmeHnoBaHue
9BC

JI. A. AnbceBuu [u ap.]. - MuHck:
Brmmmsitmas mkona, 2012. - 382 ¢. - ISBN
978-985-06-2111-3.




8.3. Ilepeuenb npogecCHOHANBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CHPABOYHbBIX
cucrem”

e «Poccuiickoe oOpa3oBaHue» - GpenepanbHblil moprtai: http://www.edu.ru/index.php
Hayunas snextponnas Oubnuoteka: http://elibrary.ru/defaultx.asp?

OnextponHas oubnuoreunas cucrema [PRbooks: http://www.iprbookshop.ru/
denepanbHas yHUBEPCUTETCKAsi KOMIbIOTEpHas ceTh Poccuu: http://www.runnet.ru/
WNndopmanmonnas cucrema "EnnHoe 0KHO 10oCcTyna K

oOpa3zoBaTenbHbIM pecypcam': http://window.edu.ru/

8.4. Ilepeuenb NporpaMMHOro odecrnevyeHus

Ne Hanmenosanne IO PexBu3uTHI I[OFOB?pa

n/n (naTa, HOMep, CPOK /1eiiCTBHUsI)
Windows XP Beccpounsie
Microsoft Office 13 No61935138 ot 28.05.2012 (Geccpounblif)

8.5. Onucanue MaTepuabHO-TEXHUYECKO 0a3bl, HEOOXOAMMOI /ISl OCYLIEeCTBJICHUSA
00pa3oBaTeIbLHOI0 NMPoIecca MO JUCUUILINHE

HuctummHa — «/uddepeHnmanbaple  ypaBHEHHS» BXOJUT B TEOPETHUYCCKUN  ITUKII
(byHIaMEHTANBHBIX AMCUUIUIMH W HE TpeOyeT CIenualbHOro J1abopaTOpHOro 000pyIOBaHMS.
MarepuanpHoe oOecrieueHrne MUCHUILIMHBI TPEATojiaracT Hajluvhe Yy4eOHBIX ayJIuTOPHHA IS
HpOBGI[eHI/IH JICKIHIMOHHBIX H HpaKTI/I'-IeCKI/IX 3aH51Tl/Iﬁ C BO3MOXHOCTBIO HCIIOJIB30BAHUA
MYJIbTUMEAUNHBIX CPEICTB.

HaumeHoBaHMe 000Py10BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JAp. 00bEKTOB /IJIsl IPOBeIeHUs

I/l | MPAKTHYeCKUX M J1a00paTOPHBIX 3aHATHH,
NOMeIeHHuH IJIA CAaMOCTOATEILHOMI

padoThl o0yyaromuxcsi (HomMep ayIuTOPUM)

Ilepeyenb 0CHOBHOIO 000pyAOBAHMA

VYuebHast aynutopusi Ui TPOBEICHUS 24  TOoCcamoO4yHBIX  MECT. Crox
1. |3aHATHIl  JIGKHMOHHOTO  THIA. Y4eOHas | YYCHUYECKHH JBYXMECTHBIH (MOHOOJIOK)-
ayauTopHs Uil TPOBENEHHMS  3aHATHM | 12 mIT., CTONM mpenojaaBaTeabCKui-1 mrT. .,
CEeMMHAPCKOTo THIa. YueOHas ayJUTopus sl | TocKa ayauTopHas(MenoBast)-1 mir.
KypCOBOTO IPOEKTUPOBaHMS (BBIIOJIHEHUS
KypCcOBBIX pabor). YueOHas ayauTopus s
IIPOBEJCHMS TPYIIIOBBIX U MHAWBUAYaJIbHBIX
KOHCYJIbTAllMid. YueOHas ayautopus s
IIPOBEJCHMS 3aHATUI TEKyIEro KOHTPOJSA U
IIPOMEKYTOYHOM aTTECTALUU.

VYuebHast aynutopusi i TPOBEICHUS 44 OCAI0YHEIX mect.CTon
2. | 3aHATHH  JEKIMOHHOTO TUMAa. Y4YeOHas | yUeHHMYECKUI ABYXMECTHBIH (MOHOOIOK) —
ayauTopus Uil TPOBENCHMS  3aHATHM | 24 WIT., CTOJ NpEenoAaBaTebCKUii-2 IIT.,
CEeMMHAPCKOTo THIa. YuyeOHas ayAuTOpus AJs | cTyl-1mT., Tocka aynuTopHas (MenoBas)-
KypCOBOTO IpPOEKTUPOBaHUsA (BBINOJHEHUS | 1 mmT.

KypcoBBIX pabor). YueOHas ayauTopus s
IIPOBEJCHMS TPYIIIOBBIX U WHAWBUIYaJIbHBIX
KOHCYJIbTAllMi. Y4eOHast ayauTopus s
IIPOBEJCHMS 3aHATUN TEKYLIEr0 KOHTPOJIA U
MIPOMEXKYTOUYHOM aTTECTALIUH.




HanMeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHUIi, MACTEPCKUX U
Ap. 00beKTOB JIJIf1 IPOBeAeHUS
NPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA,
NMOMEIICHUH ISl CAMOCTOATEIbHOM
padoThI 00yYawmmuxcs (HoMep ayaAuTOPVH)

IlepeuyeHb OCHOBHOTO 000PYA0BAHUS

VYueOHass ayauTopusi AJs TIPOBEICHHUS
3aHATUNA  JIGKIMOHHOTO  THUMa.  YdeOHas
ayoquTopusi  JUIA  TIPOBEJCHHS  3aHATUHN
CEMHUHApPCKOTo TUMa. Y4yeOHas ayIuTopus JUis
KypCOBOTO TPOEKTHUPOBAHUS  (BBITIOTHEHUS
KypCOBBIX paboT). YueOHas ayauTopus IS
MIPOBEJICHUS TPYIIOBBIX M WHIAWBHUIYATbHBIX
KOHCYJbTallMii. YueOHas ayautopus Ui
NPOBEICHUS 3aHATUH TEKYIIEro KOHTPOJS U
IIPOMEKYTOYHOM aTTECTALUU.

Cron y4yeHWYECKHM TpEeXMECTHBIN
(MOHOOJTOK) - 60 IIT., CTOJ
IIPENO01aBaTENIbCKUH, CTYJI
MpenoaaBaTeNbCKUd, JOCKa ayIuTOpHas
(memoBas), kadempa HamodbHAs, JKpaH
HABECHOW,  CTAallMOHApHBI  MPOEKTOp,
nporieccop, MBIIIb KOMIBIOTEpHAS
MIPOCTPAHCTBEHHAs, YT AJIS MPOEKTOpa

Y4yeOHast ayauTOpust sl TPOBEIACHHS
3aHATUA  JIEKIIMOHHOIO THHa. YdeOHas
ayIUTOpUsl i1 TPOBEACHHUS  3aHATUU
CEMUHAPCKOT0 TUTA. Y4eOHas ay TUTOPHsI JJIs
KypCOBOTO TMPOEKTUPOBAHUS (BBINOJHEHUS
KYpPCOBBIX paboT). YueOHas ayauTOpust it
MPOBEICHUS TPYNIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJNbTAalMi. Y4eOHas ayauTopust IS
MPOBEACHUS 3aHATUM TEKYLIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALMH.

Cron y4YeHHYECKMH JBYXMECTHBIN
(MoHOOOK) - 30 mIT., CTOJ yYEHHYECKHI
MOHOOJIOK TPEXMECTHBIN-18 CTOJ
MpenoaaBaTeIbCKuii-1, CTyn
IIpenoaaBaTeNbCKUi-1, Tocka ayauTOpHas
(memnoBasi)-1

Komnerorepnsiii  kimace.  Ilomenienue
JUIS  CaMOCTOSITENIbHOW  paboThl.  YueOHas
ayIUTOpUs I TPOBEACHUS  3aHATHU
CEeMMHAPCKOro THIa. YuyeOHas ayAUTOpHUs s
KypCOBOTO TPOEKTHUPOBAHUS  (BBITIOJIHEHUS
KypcoBBIX paboT). YueOHas ayauTopus s
NPOBEJCHUS TPYNIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAllMi. YueOHas ayauropus s
IIPOBECHMS 3aHATHM TEKYyLIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALUU.

Cron yyeHnueckui-26 mr., cTyn-26
IIT., KOMIIBIOTEp C BBIXOAOM B CETb
WHTEpHET- 16 mirT.

" Ocmasums nyscroe.
T Ecnu Qucyuniuna peaiuzyemcs HeCKOIbKO CeMecmpos, mo ceMecmpbl YKA3bl6aiomes 6 00HOL mabauye no nopsoxy.

it Vazvieaemes: popma xoumpons (3auem, 3auem ¢ oyenxotl, IK3amen) u 6 ckobkax popma npoéedenus (YyCmuo, nucCbMeHHo, no
HakonumenvbHoMy petimunzy (014 oucyunaun, peanusyemuvix ¢ bPC)).
¥ Ecau popma konmpons «3avemy, mo ocmagumo moibko CmpoKu ¢ OmMemKamu 0 3a4eme, eciu hopma Konmpons — «3auem ¢
OYEHKOUY» UM «IK3AMEHY, MO OCMABUNTL MOJLKO CHPOKU ¢ OYEHKAMU.
v Vkasvieaemcs Koauuecmeo 9K3. 0151 NeYamuwlX u30aHuil, 0Jis 31eKmpOHHbIX uzdanutl — Haumernosanue I5C.
Yl Bazvl 0annwlx u unpopMayuontsle Cnpasounble CUCEMbl QONICHbL OblMb AKMYATbHbL.
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