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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-3 Cnioco0OeH mpuMeHATh U MOAU(PHUIIUPOBATh MATEMAaTHYECKUE MOJICIH JIJIsl PEIICHUS 3a/1a4 B 00IacTH
po¢eCCUOHATILHOM eI TEIbHOCTH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- MPOEKTHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe oOmero, mpodeCCHOHATBLHOTO U JIOTOTHHTEIHLHOTO
npodeccuoHaNbHOTO 00pazoBaHus; B cdepe HaydHbIX ucciemoBanuii), 06 CBs3b, WHGOPMAIIMOHHBIE U
KOMMYHUKAIIUOHHBIE TEXHOJOTHH (B cdepe MPOSKTHPOBAHUS, Pa3pabOTKH, BHEAPEHUS W HKCIUTyaTalluu
MH(POPMALIMOHHBIX CUCTEM, YIIPABICHUS UX KU3HEHHBIM IUKJIOM), 40 CKBO3HBIE BHIBI TPO(ECCHOHATBHOM
JESTeIbHOCTH B TPOMBIIIJICHHOCTH (B cdepe HayuyHO-MCCIENIOBATENIbCKUX U OINBITHOKOHCTPYKTOPCKUX
pa3pabotok; B cdepe pa3pabOTKM aBTOMATU3MPOBAHHBIX CHCTEM YIPABICHUS TEXHOJIOTMYECKUMHU
IIpOLIECCaMHU ITPOU3BOACTBA)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-3 Cnocoben
MPUMEHSITh U

MO (UITUPOBATE
MaTeMaTHYEeCKHUE MOJIETN
JUTS pEIICHUS 33134 B
obmactu
poecCroHATLHOM
JEATETLHOCTH

O6pa6aTLIBa€T OKCIICPUMCHTAJIbHBIC
HCIIOJIB30BAHHEM MaTCMAaTHYCCKHUX MO,Z[GJIeﬁ

JaHHBIC C

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-3 CnocobGeH NpUMEHATh W MOJU(PHUIMPOBATH MAaTEeMAaTHUYECKUE MOJCNIU IS
pereHus 3a1a4 B 0671acTu MpodeccuoHaIbHON 1A TebHOCTH

No
n/n

HaumenoBanue
JUCLUILINH,
ONpeaeAIOIINX Ounasg
MEXIUCLUILUIMHAPHBIE (cemecTtp)
CBS3H 315167

Maremaruueckoe u +
KOMIIBIOTEPHOE
MOJICTTUPOBAHUE

®dopma
o0ydeHus

—

2 |Hayuyno-uccnenoBaren +
bCKas paborta
(momyuenue
NEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
BCKOI paboThI)




3 | [IpuknagHas + | +
CTaTUCTHUKA U OCHOBEI
MPOTHO3UPOBAHUS

4 (YucneHHbIe METOIbI +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucuumuinHa «nddepennunanbapie ypaBHEHUD» OTHOCUTCS K 00s13aTennbHON yacTH yueOHoro miana Oll mo
HanpasyieHuto noaroroBku 01.03.02 - [puknagnas MaremMaTika U HHPOPMaTHKA.

JucrunmHa «/{nddepennmanpapie ypaBHEHUS» U3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM QUCIUILUIHHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboThI (Bcgzii::%)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 48
Jlexmm (Jlextmm) 16
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 24
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
3 cemecTp
1 JuddeperunanbHb TectupoBanue;
€ YpaBHECHUS 6 8 6 KonTponbHas
IIEPBOTO NOpsAAKa pabora
2 JuddepennnanbHpl TecTupoBanue;
€ YpaBHEHUS 6 |12 ] 8 KonTtponbHas
BBICITIETO TIOPSIKA pabora
3 JInHeHbIE CUCTEMBI TecTtupoBaHue;
middepenumansusl | 4 | 12 | 10 KontponbpHas
X YpaBHEHUM pabora

Tema 1. [Indppepenuuaibubie ypaBHeHus: nepsoro nopsinka (OIIK-3)
Jlexknus.
Jlexus 1.06bIkHOBeHHbIE qU(epeHraIbHble ypaBHeHus. 3anada Kommu.

Jlekmst 2. Knaccel auddepeHManbHbIX  YpaBHEHHMM W WX XapaKTEPUCTUKU. YPaBHEHUS C
pa3aesItoIUMUCS epeMeHHbIMU. [1epBbIii HHTErpal.

Jlekuusa 3. OnHoOpoHbIE ypaBHEHUS. PeyKius oqTHOPOAHOTO YpaBHEHHUS K YPABHEHUIO C PA3ACISIONIMMUCS
MIEPEMEHHBIMH.

Jlexums 4. Jluneitasie nuddepernuanpabie ypaBHeHUA. MeTo | BapHary.

Jlexums 5. YpaBHenus bepnymnmu. Penykius ypaBHenuss bepHymim k nuHeliHoMmy auddepeHIunaibHOMYy
YPaBHEHUIO.



Jlexuus 6. YpaBuenue Pukkatu.
Jlexumst 7. YpaBueHus B monHbIX auddepennmanax. MHTerpupyomumui MHOXKHTEIb.

Jlekims 8. 3aMeHa nepeMeHHOW. YpaBHEHHS, HE pa3pelleHHbIE OTHOCUTEIBHO MpOM3BOAHOH. Ocobble
pewenus. YpasHenus Jlarpanxa u Knepo.

IIpakTH4Yeckoe 3aHATHE.
3anstue Nel. YpaBHeHus ¢ pazaenstomuMucs nepeMeHHbIMA|[ 2 | Ne51-65.

3anstue Ne2,3. OnHopoaHbie ypaBHEHUA. PeqyKiius 0IHOPOAHOTO YpaBHEHHUS K YPABHEHHUIO C
paznensomuMucs nepeMeHHbIMU.[2] Nel101-129.

3ansatue Ne 4-.6JIuneitnbie quddepeHmranbHpe ypaBHeHUs. Meton Bapuanuu. YpaBHeHus: bepuymm.

Penyxiust ypaBuenust bepuyiiu k auHeliHoMy nudQepeHnnaib-HOMy YpaBHEHUI0. YpaBHeHne Pukkaru.[2]
Nel36-172.

3anstue Ne7,8 YpaBuenus B noiHbIx guddepennuanax. UHTerpupyonmii MHOXKUTEIh. 3aMeHa
nepeMeHHOoM.[2] Nel186-220.

3anstue Ne9. KonrponsHas padoraNel.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
N3yuuTh TEOpETUYECKUI MaTepual.
1. Hayuurtbcs pemars ypaBHEHUS C pa3AeIsoIMMUCS IEPEMEHHBIMU
2. Hayuntbcs pemats OJHOPOIHBIE YPABHEHMS IIEPBOTO MOPSIAKA.
3. Hayuurbcs pemiars JIMHEHHbIE ypaBHEHUS IEPBOTO MOPSAAKA.
4. Hayuutbcs pemats ypaBHeHHs bepHyin.
5. Ilpusnak paspemmmocT ypaBHeHus Pukkaru. Hayuutscs pemars ypaBHeHus Pukkaru.

6. Hayuntbcs pacrosHaBaTh M peliaTh ypaBHEHUS B MOIHBIX Tuddepeniuanax. Hayunrbes HaxoauThb
MHTETPUPYIOLIUNA MHOKUTEIb.

7. Hay‘lI/ITBCH peuiaTb YpaBHCHUS IICPBOIO MOPAAKA, HC PA3PCIICHHBIC OTHOCUTCIIBHO l'[pOH3BOJIHOI>i.

Tema 2. Inddepennuanbubie ypapHeHus Boicuiero nopsjaka (OIIK-3)
Jlekumus.
Jlexuwmst 9.JIuHeliHbIE OMHOPOIHBIC YPABHEHHUSI C IEPEMEHHBIMU KO3 PUIITUSHTAMH.
Jlexuus 10.Ctpykrypa MHOXeCTBa pemieHnil. @yHaaMeHTanbHas CUCTEMA PELLICHUH.
Jlekuusa 11.JIuneitHas 3aBUCMMOCTb PENIEHUN OT HaYaJIbHBIX 3HaUeHu. Onpenenurens BpoHnckoro.

Jlexims 12.JIuHeiiHble HEOTHOPOAHBIE YpPAaBHEHHMS C TNepeMEeHHbIMH Kod(hduimentamu. JluHelHble
HEOJHOPOIHBIC YPABHEHUS N-TO MOPSAKA C IEPEMEHHBIMU Koddurentamu. [IpuHIun cyneprno3um.

Jlexuus 13. MeToz Bapuanuu NpoU3BOJIBHBIX TOCTOSIHHBIX.
Jlexuwms 14.JIuHeiHBIC OMHOPOAHBIC YPABHEHHUS N-TO MOPSIKA C TOCTOSHHBIMU KO3 UIIMSHTaAMHU.

Jlexims 15.JIuHeiiHbIe HEOTHOPOAHBIE YpPaBHEHHsSI N-TO TOPSAKA C TMOCTOSHHBIMU KO3 (HUIMEHTAMH.
CrpykTypa 4acCTHOTO pPEIICHHUS.

Jlekimst  16.Metonsl  pemieHHst JIMHEHHBIX — JU(QepeHIHnaIbHbIX  YpaBHEHHH C  MOCTOSHHBIMH
K03 UIEHTaMH.

IIpakTH4eckoe 3aHATHE.
3anstue Nel0-13. YpaBHeHus, AomycKaronMe NOHWKeHne nopsiaka.[2] Ne421-500
3ansarue Nel4,15. Metoas! pemieHus: TMHEHHBIX 1 (depeHInaIbHBIX YPAaBHEHUH ¢ TOCTOSHHBIMU
ko3¢ purmentamu.[2] Ne511-618.
3ansatue Nel6, 17. JIuneiinple ypaBHEHHUS C IepeMEeHHBIMU KodpduureHTamu. @yHaaMeHTaIbHas cCUCTEMA
peuieHuil. JInHelHas 3aBUCHMOCTb PELIEHUI OT HayaJIbHbIX 3HaueHui. Onpenenurens BpoHckoro.
JluHeitHbIe HEOMHOPOIHBIE YPAaBHEHUS ¢ TEpeMEHHBIMU KoddduiinenTamu. JInHeitHbIe HEOTHOPOAHBIE
YpaBHEHHS N-TO MOPSAIKA C IepeMeHHbIMU k03 unmentamu. [IpuHuun cyneprno3unuu. MeTon Bapuauu
IIPOU3BOJIBHBIX MOCTOSHHBIX.
[2] Ne641-750.
3anstue Nel8. Kontponbhas padora Ne2.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.



N3yuuts TeopeTnueckuil Mmarepuai. HaydnTecs IpUMEHATh TEOPETUUECKUE CBECHUS IIPU PELICHUHU 3a/1a4.
1. Hayuntbcs onpenenaTb OCHOBHbBIE TUIIBI YPAaBHEHUMN, JOITYCKAKOIIUX TOHMKEHUE TIOPSAJIKA.

2. H3y‘II/ITB OCHOBHBLIC TTIOACTAHOBKHU U HAYUYUTHCS PCIIATh YPABHCHUS BBICIIUX MOPAJIKOB, HOITYCKAIOIIUC
TMOHUIKCHUC TOPsAAKA.

3. MByuuts nuHeiHbIe OMHOPOAHBIEC AU((epeHInanbHbIe ypaBHEHHS BHICIIUX HOPSIIKOB.

4. Hayuutbcs pemiars JIMHEWHbIE HEOTHOPOAHbIE MU depeHIInanbHbIe YPaBHEHUS C TIPABOM YaCThIO
CICIIMAJIBHOTO BHJIA.

5. Hayuutbcs pemiath JuHEHbIe HeOAHOPOAHbIE nuddepeHInanbHble ypaBHEHHI METOIOM BapHalliu
IIPOU3BOJIBHBIX TTOCTOSIHHBIX.

Tema 3. JIuneiinblie cuctembl 1u¢pdepennuanbubix ypasHenuii (OIIK-3)
Jlexknus.
Jlexms 17.Cuctemsl quddepeHIanbHbIX ypaBHEHUHA, METO/IbI PEIICHUH.
Jlextmst 18.MeToap! penieHus IMHEHHBIX CUCTEM YPAaBHEHHM C IMOCTOSTHHBIMH KOA(PHUITHEHTaMHU.
IIpakTH4Yeckoe 3aHATHE.
Jlexus 17.Cuctembl auddepeHunaibHbIX YpaBHEHHH, METOAbI PELICHUI.
Jlekuus 18.MeTozbl perieHust TMHEHHBIX CUCTEM YPAaBHEHHI C MOCTOSHHBIME K03 durimenTamu.
3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. I3yunTh OCHOBHBIE METO/IbI PELICHHUS JIMHEHHBIX CUCTEM YPAaBHEHUH C MOCTOSTHHBIMU KO3 PHUIMEHTAMH;
2. Hayuutbcst npuMEHSATh TEOPETUYECKHUE CBEACHUSI IPU PELICHUH 3a/1a4;

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
* mocemaeMocts — 10 0auIoB
*  TeKyIIMH KOHTpoib — 44 Ganna
*  KOHTPOJIbHBIE CPE3bl — 2 cpe3a Mo § OAITOB KaX bl
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Oosnee 30 OamioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTtonrka npoBeACHUS 3aHATUSA U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | uddepenunan | Tectupos 12 TectupoBanue noapazymenaer 10
bHBIC aHue BOMPOCOB. 3a MPOXOXKICHNE TECTUPOBAHUS
YpaBHEHHS BBICTABIIIOTCS CIEIYIOIIUE Oalibl:
MIEpPBOTO - 90 % - 15 Gannos;
nopsiaka - 65 % - 76annos;
- 50 % - 2 6anna;
- MeHee 50 % - Oann He HaYHUCIISIeTCS.




Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TEKYIIEMY pa3lieiy UiIH TeMbI
JUCLIUTUTAHEL.

8 6amnos — naboparopHast paboTa
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIC€T MaTepUaIoM,
JIeMOHCTPHUPYET [ITyOOKHe,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI,
UCTIONB3YA TPOQEeCCHOHATBHYIO
TEPMHUHOJIOTHIO.

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT MpeACTaBICHHBIM MaTepHaJIoM,
OTBEUAET Ha 3aJaHHbIC BOTPOCHL.

2 Gaiun - naboparopHast paboTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOLECcCe
BBITIOJTHEHHUS JTaA00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIOIb3YET
3arOTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3a7jaBaeMbl€ BOIIPOCHI.

Huddepenunan
bHBIC
ypaBHEHHS
BBICILIETO
nopsiIKa

Tectupos
aHue

12

Tectuposanue noapazymenaer 10

BOIIPOCOB. 3a MPOXOXKIACHUC TCCTUPOBAHUA

BBICTABIISIOTCS CIICAYIONIUE Oaslibl:
-90 % - 15 6amnos;

- 65 % - 76amnoB;

- 50 % - 2 6anna;

- menee 50 % - 6a1 He HAYKCIIAETCS.

KonTtponb
Has
pabora

JlaGopaTopHbie paObOTHI BEITOTHSIFOTCS
MO TEKYIIEMY pa3lieiTy HiIH TeMbI
JCITUTUTAHBL.

8 bamtoB — mabopartopHas paboTa
BBITIOJTHEHA B TIOJIHOM 00BEME, CTYICHT
CBOOOIHO BIAJCET MaTEPHAIIOM,
JIEMOHCTPHPYET ITyOOKHe,
CHCTEMaTH3UPOBAHHBIC 3HAHUS,
CBOOOJIHO OTBEYAET Ha BOIPOCHI,
UCTIONB3YS TPOQEeCCHOHATIHBHYIO
TEPMHUHOJIOTHIO.

4 6amna — maboparopHas padora
BBITTOJTHEHA, HO HMEET HEKOTOPhIC
HETOYHOCTH BBITIONIHEHHUSI, CTYJCHT
BJIaJIeeT MPE/ICTABICHHBIM MaTepHaloM,
OTBEUAET Ha 3aJJaHHbIC BOMPOCHL.

2 6amn - naboparopras pabora B
IIEJIOM BBITTOJTHEHA, OJTHAKO B ITpoIiecce
BBITIOJTHCHUS JTa00paTOpHOU pabOThI
JOTYIICHBI CYIIECTBEHHBI OIIHOKH,
CTyACHT cnabo BiajneeT nHPpopMarpen
MO TEMeE, TIPH OTBETE HCIOIB3YET
3arOTOBIICHHBIH TEKCT, 3aTPYIHICTCS C
OTBETaMH Ha 3aJ[aBaeMble BOIIPOCHI.




JIuneineble
CUCTEMEI

muddepenuman

BHBIX
ypaBHEHUI

Tectupos
aHue

12

TectupoBanue noapazymenaer 10
BONIPOCOB. 32 MPOXOKIACHUE TECTUPOBAHHUS
BBICTABIISIOTCS CIEAYIOIIUE Oalibl:

-90 % - 15 6amnos;

- 65 % - 76amnnoB;

- 50 % - 2 6anna;

- MeHee 50 % - 0auT He HAaYKMCIIAeTCs.

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

JlaGopaTopHbie pabOTHI BEITOTHSIFOTCS
MO TEKYIIEMY pa3lieiTy HiIH TeMbI
JVCITUTUTAHBIL.

8 6amroB — mabopaTtopHas padboTa
BBITTOJTHEHA B TIOJIHOM 00BEME, CTYICHT
CBOOOIHO BIAJCET MaTEPHAIIOM,
JIEMOHCTPHUPYET ITyOOKHe,
CHCTEMaTH3UPOBAHHBIC 3HAHUS,
CBOOOJIHO OTBEYAET Ha BOIPOCHI,
HCTIONB3YS TPOQEeCCUOHATILHY IO
TEPMHUHOJIOTHIO.

4 6amna — maboparopHas padora
BBITTOJTHEHA, HO HMEET HEKOTOPhIC
HETOYHOCTH BBITIONIHEHHUSI, CTYJCHT
BJIaJIeeT MPE/ICTABICHHBIM MaTepHaoM,
OTBEUAET Ha 3aJ[aHHbIC BOMPOCHL.

2 6amn - naboparopras pabora B
IIEJIOM BBITTOJTHEHA, OJTHAKO B ITPOIecce
BBITIOJTHCHUS JTa00paTOpHOU pabOThI
JIOTYIICHBI CYIIEeCTBEHHBI OIIHOKH,
CTYACHT cnabo BiajneeT nHPpopMarpen
MO TEMe, TIPH OTBETE HCIOIB3YET
3aroTOBIICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJ[aBaeMble BOIIPOCHI.

ITocemaeMocThb

10

10 6amnoB — crynent nocetnn Bce 100% 3ansaTHit

7-9 GannoB — cTyaeHT moceTwn He MeHee 80% 3aHATHil

4-6 6amioB — cTyneHT nmocetun He Mmeree 50% 3aHaTuit

1-3 Ganma — CTyIeHT moceTHI He MeHee 25% 3aHaTuit

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

IIpemMuansHbIe OaITHI

20

JlomomHUTENbHBIE TTPEeMHUATFHBIE OAJITBI MOTYT OBITh HAYHCIICHBI:

- 32 TIPOEKT, BBHINOJNHEHHBIA 10 3aka3zy paboromarens W
peann30BaHHEIN Ha mpakTuke — 20 6aUIoB;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMs MpakTHUeCKuX 3aHsATHi — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHASI K ITyOJMMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6auios;

- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;

- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHILIUHBI — 20
0aJIIoB;

- MmyONWKamusi CTaThMl 10 TEMaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpHHMKE CTyACHUECKMX paboT / MaTepuaigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/20

OTBeT Ha PK3aMCHE

30

10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIGHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aaHUs
Ousera Ha OLIEHKY «OTIMYHO».




7. |UnnuBunpyanbHbIC 3a1aHUS, 20 Pemenue ketica (10 6aioB)
C TIOMOII[HI0 KOTOPBIX [Mpoxoxnenne tectupoBanus (30 BOMPOCOB) MO BCEMY KypCy
MOXHO HaOpaTb nucuuruHsl (10 6annos)

JOIIOJTHHUTCIIbHBIC OasIsl

8. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIpeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLIEHKM MO AMCUUIUIMHE B TPAaTUIMOHHYIO
YeThIpeX0auIbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6ayuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. luddepennnanbapie ypaBHEHU IEPBOTO MOPsIKA

l. C moMombro E3ORTHE H30ODESHIE CREMETHISCKH DellefHs VPREHSHHA
Ap+)y)=x+2
. PemmTe vpaememms, npe Eec0XOJEMOCTH CESIX HX K VPEEHSHEAM C DPasIeTRROINEMECH
TIEPEMEHERIME
1. (x"+2x)y°dy = xdh;

k3

(F )

4 yre =&, (1) =0;
. Az +3)dv+(3x +3y —dk =0, y(0)=2.

h

Pemmre omEopoImEe VpEEESHER

3.
1. 1.‘:|.,|.-_|,|.‘: =:.'l.':;
2. 0=yl y—Inx);
3. aydy—y de=(x+yY e dk;
,_x+2y-3
4. ¥y= : -\.;
4x—y-3

(=)

(v =3 )y + 2y =0, y(0) =1.

10



Pemmete ypepEemms, OpE E=00X0MEMOCTE CESIR HX K IHHSHEED
LY 2y =xe"1;
2 2yde+ (' —6x)dy =0
3 xy'=y+xicosy;
4 -Dy —wy=x—x,32=173

¥+l = e~ sin I pily=1.

-

A

Pemmre vpapessms Bephyam
v i3
y=xy -y

Ba = b

y+2y=xy;
2+ =yiinx, y(1)=2

[F¥]

6. Pemmme ypapESERS B DOAHEER Teddepermmanay
L+ 2+ () =0:
X ¥

It +y
N ¥
7. HaliTH HETSTPHPVIOMES MECEHISTE H 00Mes PEISHNS VpPEEHEHIA

(x* +3° + )k + 2yl =0.

2 4ay+2y

i

2 i

.

3. OnpenemHTh THI VPREHSHNA H VE33Th CHOCOD €0 PEImeHHs:
1l gp'—xe""=2;

2 xyde +x A =1

3w+ 3 =2y

4 v+ (3y—e" ) =0,

5. (0 +y ) + 2y =0.

9. Hafite ofmes B ocofos (2CTH OEO CVINECTEYST) PEINSHHR VPaEHSHMEER
L (o +x)d +(" =5 )b = 0;

2. m'+y=y

303 +2pde =10

1y =%(l+lﬂy—]ﬂx};

3. IE'JdI+(IJJ.'€'J + ¥ =0.

10. Permre sanaay Komms
o, 2x 2x 2
Ly+—y=—"—.yi==;
‘1+1+x1‘1 l+x1"”:} 3

2. 3y +2xy =207 y(0) =1;
3. yek =(3yeos2y—23" dnly—x)ah, W(16) = 7.



11. Permee, ypaEHSHER
Ly=x+y-lny;

2. x[GY -11=2y"
Ly=n -0y,

Tema 2. JTuddepennpanbable ypaBHEHUS BBICIIETO MOPSIKA

1. Pemmme vpeEHSHER, DOEMIHE HX ODOPAICK
1y +2xy =0
2. -1y =20y7%
J3oym+3yyr=0;
4. 3" =2x(y), y(D=2,¥(2=0,5
1. Heaffre ofimes pemsems ypeEHSHHA
Ly"-2y'+dy=0;
2y 6y +0y=10;
3oy +4y =0
2. Pemmme samzay Koms
L3y -2y -8y =0,y(D)=1,y(1)=2;
x x
29" +y=0,p>)=2.y'=)=1L
Y+y=0y3)=2y)
3. Hafie ofmes pemmesms ypeEHSHHA
"y -y =,

SCTH
L fl)=3x"-1;
2 flx)=3
3 flx)=2sdnx;
4. flx)=¢"coslx
4. Hoafire pemseme 3amamw Fomms:
1.'"+11.'=

1x x - S|
3717 3{1}_2:} (]}_—
weTogans Jarparcsa v Kom:

3

3. Heaffre ofimes pemmermss

Loy 435y "+ 7y 43y =(16x+200e";
23—y =5+ 2

3dr+ 3Py +dr +3)y 16y =0;
4. x'y"-3x'+3y=—lax



1. Penms vpepHSHmS, DOHMSHE HX DOPAIOK

1y +2xy =0;

2. (DY =207

3oy 3yyr=0;

4. 3" =200y, yD=2,y @) =0,5.

1. Hafits ofmes pemmerms VpaEHEERR
Ly"=-2y +dy=10;
2.y +6y+9y=10;
3y 4y =0

2. Penmsre sazsay Koms

13y =2y =8y =0, y(1)=1,y' (1) =X;

o = lf = |'£=
2 ¥ +y=0p(=2y3)=1

3. Hafite ofmes pemerms VpPaEHEERR
"y =y = fl,

BCTH
1. _,i"{x}=3:c!—l;
2 fix)=37
3 flx)=12=nx;
4. fix)=¢e"cosx
4. Heafite pemerme 3a130H Koo
1

T 1

1.'"+1 ¥ iz
T4 4T

seTonzne Jlarparss w Komm:

3. Hatits ofmee pemesms

Loy +3p "+ 7y +3y =(16x+200e";

2 y¥ =y =5 +2),

3 Ex+3ry+ a3y 16y =10

4 X'y -3y +3y=-lax.

Tewma 3. JIuneitasie cuctems! qudepeHInaIbHbIX YPaBHSHUN
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1. HakTe pemermn THECSHHEED CHCTEM
1};I=—31'+-1;.' ) ;I=I51'+:|:.' : Wl)=0
[p=3x—4y [7=-x+2y =1
[=3x-2y [i=fx+dy+2
3) 4 : : 4) 4 .
) (F=2x+y ) [F=—x+10y-1
2. Pemme cmeTemy mefidepemmaThERr VpeEESERE MeTonon Jlarparss
[x'=—dx+y,

! 1
j¥'=—fr+y+ R
L +&
3. PermmTe pasHRODME METOXEME (ITE METOIOM HECETEOUSHEE, HTH MeTOI0M JET=pa, ETH
MATPHIHEM METOTO0M) JBE CHCTEME IubdeperHaTEHEN VpaEHemES 1 = A% rae

(3 1 -1y z=1, F0 1 0y 4=
yd={ 2 2 -1|,4,=3, 2Dd=|-4 -4 0, 4=-2,
-2 1 4)a,=5 2 1 2} a,=2

Jna xx&noH cucTeMEl HHTH G VHIZMEHTZTREEIS CHCTEMED DETmEHi.

4. Pemme creTeMy Ind@epeREaThERR VPEEESHRE
n 1"'—:."'+:."+1'—3:-'= 0
:‘-—1;."'—11"'— ¥ —2x+3y =0
ITo samzemof dveTzvenTamEel Marpeme $(r) =ity A(Y) DEsfEcl CHCTSME

y(x) = A(x)y(x)

A

-

(x 17
)=, , x>0
B - o

6. BridpaTe MeTOm H peNMTE HeOJHOPOJHVED CHCTEMY 0OBEHOBSHEEIX
¥

audidep erma TEIED VpaBHEeHHIT — =AY + F(x). rae

dx
3 0 -1 1
i=(% 8 Pror=(i1)
3 -1 -1 0

TecrupoBanue

Tema 1. luddepennnanbapie ypaBHEHHs IEPBOTO MOPsIKA

14
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dy dx
1. O0mes pemerme mHGDEPEHIIATEHOTC VPREE —= T HMEET EHT
Ve +x°

M %=—]ﬂﬂ+x3}+C5} N —%=.:;'?'cfgx +C

B)(7) %=]Il'|:l+1':}+l: (D —%=mwg%+c

2. Jzmo mddepesmmamaoe vpaessmme X)) — 3y =0, Toraz ero pemesmen zEaseTcE
DVEEIER

(7 =356 (D y==x"B)(D y=x' D) y=3

3 Jamo methdepemmmaTeros vpaEEsEse V' = —1EY . TorDa ero pemeRHeM FEIRSTCE VERIHR
(7 y=cozx®) (1) y=lncosre)(7) y=-Incozxr)(7) y=sinx

4. YzcTroe pemese mbbepemmamroro ypasmsmm (X —1)- 3 =2xvmpm (2} =6 maeer
EHO

D y=In

' +8

x? —1|—].113+-6ﬁ}(?} =428} ¥y =20 -1 (M y=

5.Ecms y(x) — pemesme vpapgemwss ) = VIOEITECPAIME: VeIoEmme V(2)=3, Toraa

X
v(l)paEED. ...
N1

6.3 qameems quddeperTHATRERR YPAEESHEE VPEEESHHEME DEpEVIIH SEIAKTCR

N T R
A T4 +T=08) O r 24y =D O I =23"D () 354 =0

L -
BH!}J_IE eI IE e +2=0

3. M3 naprers meddeperIEaThERR VPSEHSHEE THESEERMME VPSEHSHEAME DEPECTO DOPAIER
AETAKTCR

M %—%}:—}"ﬁ}(!} x%ﬂ.' =411} %+2}'=3¢'r}{?‘} %=W5{1'—x}

O Vpzpmemme v + xy = x° ABIESTCHE..

2)(7) omEopoTEED THOGEPSETHATEEEN VPEEESEREN
6)(7) ypeEESHHEM C PESISTANIMMECT TP eHHEIME
B} (7) vpeEEsEmen DepHyTH
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r) (!} anHefiHBIM HeoTHOPOIHBIM Tiddep eHUNAIBHBIM YpasHeHmEM 1 mopaIka
10. Vpasmemme V' — 3xy=(x+ 1)) spxserca

a) (1) mudpdep enumaTEHEIM YpaBHEHNEM NEPEOT0 MOPATEA Pa3Tend HITIMICH
TMEPEMEHHBINII

6) (7) THESHEERDS OTHOPOIHEDM THGEpSHIMATRHEDS VPREHSHEEM ETOPOTO DOPAIES C
TDOCTOREERME K0S O HmeHTaME

E)(7) b depemmaThERN VpeEREHEESN BepEym

T)(7) TEESHEEDS HeCIHOPOIHEDM JHOQGEpEHIMATEHEDS VPEEHSHNEM ETOPOTO DOPAIER C
TOOCTOREERIME Eosd O mmerTammn

' v T
11. Ecmx y(x) — pemesms ypaEHeEEE |V = _?'_ VIOEISTEOPAIINSS VOTIOEHD }'[% -1,
ctgx

TOTOE l&[% ) paEEC?

Ayl &2 =d-1 {2

v+1
12.Ecom y/x) — pemsEme vpaEEsEER ) =

X+

. VIoeIeTEopRromes voaosme vilE 1,

torda vi1) paeeo?

a3 Mt =51 -1

Tema 2. JTuddepennpanbible ypaBHEHHUS BBICIIETO MOPSIKA

|. Cpemy nepeamcTerrmn IHOGEPEMEATRERR VPEEHSHEE VPARBESHHAME ETOPOTC DOPEIES

ABIAFOTCH:
d:‘.' d‘" , d‘ d‘ s
y——+0y—+ay =0 ¥y tr—+xy=0
() & (7 &

o It 8 :l.'!i—ij.'i—3x3:.'='—1}'!
B)() T T =N & A

2. Topzmnos midepsrmamsrore ypaemssms 31 — V' = X paEsH

M3 SO 5203

3. 0bmes pemerme EOEPEHMIMATEHOTG VPEEHSHIA _}'m = 3% — 2 maeet BHI

(M y=x'—x"+Cx" +C,x+C,6 (7 :.'=1—1__11'4 —%1" +%I!+CEI+C,
SO PP PR SR ST A
BN ¥ —§1 EJ. +Cr ‘.—El §1 +5x +Cx+ 0

F

4. Ofmee pemerme mdepermmamsrore ypasremms V' = J 2X+ & mieer 5ux



al _1.'=%:1.'4 +;31:|.'a +%x’ +Cx+C, 8 (7 y=x'+3" +Cx" +Cx +C,

-._IJI’ICZJ .,_144a
B}(?}}—ﬂx +—6x +Tx +C‘1x+C',,r}(?}J.—Ex +§x +i,

3.00mes pemerte TudGepeRIHATRECTC VPIEHEHMT _}»‘" =SIMN2X maeet BHI

A7 y= w32x+% ¥ +Cx+C Ny =—%wslx+% ¥ +C0x+C,

BT y= %-:-D321'+ cnl }'=%wslx +%xl +Ca+C,

6. O0mes pemerme HODepeMMATREOTD VPREHSHI _}»‘" =81M4X mazer BHI

AN y= W34x+% Y0+ 0 a0y =%W54¥ +

BT y= —%w54x+%xl +Cx+C o v =%w34x +% ¥+ +0

7. Topaznos muddepermamrore vpasaerm | X+ f]_}'" —[x+ .?]_:L'r +x+ 2 =0 pzmex

A1 &M =8M3 M4

3. Tlopanoy aed @ epeRIEaThEOTG VPREHSHHR X7 J.'r }: _}" =f J.'r j': + é.’f‘: paEeH
M4 M3 B2 Nl

9 VEasmTe DVHISMEHTATRHVID CHCTEMY DeleHmE vpasmsmmz v +647=10.

a) () {sinBxcosBx} @) (7) {7 11E) (T {e7 1 o)) {71}

10. VEzssTe GVEIZMERTRTHEVE CHCTEMY pememd ypasmEemms Vv +81y=10.
a) () {sindx;coPx6) () {:1)5) () €733 (D) {751}
11, VEzsmTe dVEIIMERTRTREVED CHOTEMY DemeEmt vpepkskmz ) +100v=10.
a) (1) {sinl0x;cod0x}6) (1) {&™;136) (M {7 "I (D) {& 1}
12, ViasmTe dVHISMERTATREVED CHCTEMY Delmemmi vpeemeEmz 1 +61 +131=10.
a) (D) {7 codxe " sin2x}6) () {sin2xcos2x}
E) (T {e?_" s 1) (7) apyras neps GVERIEE, OTIHTHAA OT ERINSVESSSHHEDR

13. VizssTe GVEIDMERTZTREVED CHCTEMY pememmd yvpasmemms 1 +12y +32y=0.
a) (1) {&7 " cosdag e " sindx}6) () {sindx;cosix}

BT {7 et 1) (7) apyras naps GVERINGE, OTTIMTHE OT ERIMSVE2ISHEELY.

14, Vezsmre SVHIIMEETZTREVED CHCTEMY pememmdt yvpepmsmmm 7 +187 +117v=0.

a} (1) {e " codaze " sinfia}8) (7) {sinfx;cosb}

17



18

B} () 4" 1& " }r) (7) apvras nzpa dVERIDS, OTTHWHAR OT BHINSVEIIEHERDN

13, VEzssTe OVETZMEETATHEVED CHOTEMY pemesms ypapmemmR 7 +241 +208y=10.
a) (!} £ codixze™ ™ sinSx6) (7) {sinSx:cosix}

E)(7) 467 2" }r) (7) mpyTaz mepa GVERIDE, OTTHUHRIE OT BRIITSVEISZHRER

16, VEzs®Te AVETIMERTATREVE) CHCTEMY pemmesmit vpaEmesmz v +307 +325v=10.
a) () {e?_' * cosllre ™ sinldx} &) (7) {sinllx;codlx}

BT {-e?_"";e?"" o0 (7) gpyran nape QVEEIGE, OTTHTHZA OT BhHINSYESSZHFRDL

17, VizsmTe AVHISMERTATREVED CHCTEMY DEImsmmd vpaEmEeEER 1 +367 +468=0.
a) (N {&'™ cosl2xe ™ sinl 2%} 6) (7) {sin12x;c0s12x}

B) () {& ;€™ } ) (7) apyras nepa GVERIEE, OTTHUHER 0T BHITSVESS3ERER

18, VrzsmTe QVEISMEETATREVIC CHCTEMY pemmemd: yvpamemm v +427 +637y=0.
a) (1) {7 coddxze™ " sinldx}6) (7) {sinldx:coddx}

E) () {&" ;€7 1) (7) apyras napa GyENIDE, OTTHUHAN OT BLINEVESS 3R

Tewma 3. JIuneitasie cuctemsl qudepeHInanbHbIX YPaBHEHUH

[T =x+16y
1. Permerssens cHeTenEr | * |, EBIASTCA:
F=x+y
r—_dg™* [x=0 ([x =—4g™® r=g"
20 | ooemf 90| D {
Ly =e ¥ =e x=0 Ly =e
[t =x+16¥
2. Pemmermient cHCTEMEL | * |, ABIASTCE:
F=x+y
x =4 [x=0 [x =4e* x=g""
)l [ . M B (M {
=g Ly =& ¥ = y=e
[*=x+25%
3. Pemmermiens cHCTEMED | * |, EBIRETCR:
F=x+y

0 _"I =
BILE) 5
PO

=3 [xr=e*

IR

D) { - Tox e

*=x4+23y

4. Pemermen cHCTEMEL | , AEIASTCA:
[F=x+y
=5% [ =0 i — Ba® —_——
DO -{x e T a0 no {x ¢
Ly =€ ¥ = y=0 Ly =€



J’r=x+361
5. PoImsEHeM CHOTSME TRSTCE
P=x+)
oth) r‘ ﬁ)m[ 90 ["“ﬁe_ D) [":E_
= y=0 V=g
[r—x+361
. Permermen cHOTEMED AEIASTCH
F=x+)
='ﬁ£1" =0 = T =g
-}{'}[“ e s)m[" be r)(?)[ ¢
y=g y=e =0 y=a
[r=x+1;;
7. Permemmens CHCTEMED TASTCH
y=2r+13
=™ =0 =g =2
-}{'}P ” ﬁmr _s)(*)[x “ Do P
y=g" y=e y=0 y=e
[i‘=x—1;;'
8. Permesmen crcTEME . EIRSTCA
y="r+y ’
= R =0 g P
-}{'}P - ﬁ){?)[x .L,s){?)[“ Do P y
y=g" y=e =0 y=e"
Q. Pemerment CHCTEME {r=x+3;; EEIASTCR
F=3x+y

= - =0 =g =3
o) P RARCTCR i Te [" D) P

e
y=e y= y=0

W i

10. Pemermen crcTenEr * |, AEIHSTCA:
lF="3x+}
T=—g% I= r=g* r=-3
a)(!) [ L 9D [ L B [ r) () [ o
V= y=e y=10 =

o .

11 Mz cnemyronno crcrem THQQSpeRIEIThHERN VPRERSERE:

T=31+y T=tr+y T=3x+y+i F=3r+y?
o[ ol I o[

F=x-2y F=x-2y F=x-2y—t F=x-=2y
THHEHHRIME AEIARTCR
13(7) Bee mATE.

27 TomeEe 2 T
MDD TomEe 2 G
4){!) Toasko a, §, B.
S Tomre 2, 6. T

[x =3x+y+t
y=x" -2y

L

19
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( fHex))

12. Cmcrena vpaemsmmi T = fIf,.T)=| HMEST SIEHCTEEHEDE PEIISHES,
L 1_1::?]-2_

VIOEISTECPREOES VIIOERED X1, }= X, SOTH:

a) Fr.x). i=L....). HSMPEPHEE EMECTE ¢ T2CTERDME TPOMIEQIEEDME N0 £.X% ..,..% E

EEEOTOPOH oTEphIToR oftzcte D, comepramedt Tomoy t. % ).

8 fr.x).i=L....n. BEUPEPRERE EMSCTE ¢ T2CTHEDME QPOESEQIEEDME 00 X ... X  I0

ETOPOTD TOPATR: EETRURTSTRED E ESR0TOP0E OEPSCTEOCTE TomRw (T ).

B) f° it f}m B0 ECEn (nt1) — MepHEDM DPOCTpPaHCTES.
Beprm mpertomerms:

1) (MBee pm

2 (Dromroa

3 (MrommEoe 6.

4) (roaswoa, §.

3) (T)Bee TpH HeBEpHEL

i =ct (%= flt.x.¥)
13. Tlyets | €CTh 00Mmes PeImerrs CHCTEMET | y L
V=g —c,f—t Ly =filt.xy)

L

(n

Torza:
a) % H x+ y+t €CTh HETETPRT cHCTEME (1)

6) JMeofoi mErerpat i, x, v) cecremer (1) MOED OPeICTIEETE E BHIS

-

s \
. [ x . "
wlt,x. vh=4d| n x+y+i |JIpH EexoTopol dyerTmm o o, ).
i A

E) ¥+ v+ 41 ecTh mETeTpat cEcTenMer (1).
x—1f
r) — £CTh HETSTPaT CHCTEME (1)
Beprer npentomermis:
1} (!)Bce weTnIpE.
2y (VromeEe 2, §, B
3y (DrTomeEe 2 B, L
4 (VTomero 3, E.
3 (DTomeEo 2
6) (7) g2 EEpHE] BOS USTHPS OPelTOMSHER.

14. ama cucTeMa VpapHeHwH
[t =f"t ", 1 )=x

EERCTERERCLEE L PERERTET (1} H HIOThHEIE VIOEHA .; ............ {:2:}

LR A S o lx=(t,)=x;

2) J1% CVIOecTEOEAENA H eTHECTECHHOCTH PeIIeHME 3a13TH (l}-{l} EE0OXOIEMO H I0CTATOUED,
TTofk B BeRoTOpOE oTEpEToH oftzems D, conepmamedt Towwy £, ). %) ), dvEmmmm
f"'[z'._x'._..._x" ]'1{ i i k=1 ....n CBLTH EeTIPEpPHIEEERL.
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= [ (| n I | Py o !
5) Ecte B BenoTOpO# OKPSCTHOCTE TOMRE (f,.X,.....x; | dyermms f'lx' .. x" e Z—.
ox
i=1...,n, HENPEPHEHEL, TO PEIIerms 3a0am (1)-(2) CYIMECTEVET K eIHHCTESHED.

E) M3 cymecTEOBRMER B eIHECTESHEOCTH DeIsemn 3amzds (1)-(2) cIeayeT HempephEHOCTh

gyeamst . x e i i,k=1,....n EEeKOTOpOH OKPSCTEOCTE TOTRE |f,. X ... ).
ox

BepHm mpemTomcHHs:
1) (Jce pe
) (Dromrea §
3 (DTommE0z, B
4 (Prromeroa
5} (Myroasko 6.
) (FToTEE0E.
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4.3 HpOMC)Ky'TOLIHaSI arTecTanus 1o JUCHUILIMHE IIPOBOAUTCS B (bopMe 3a4cTa

Tunossie Bonpocekl 3auera (OIIK-3)
1. OcHOBHBIC TOHATHUS U onpeneneHus (muddepenuansaoe ypaBuenue, perenue O/1Y,
HopMaibHas cuctema OJlY u eé pemenue). Ilpumepsl 3anau, npusoadmux k OLY.
I'eomeTpuueckas unrepnperanus pemenns OJY. @azoBoe npocTpaHCTBO,
WHTErpaJibHAsl KPUBAasi, IOJI€ HAIIPABJICHUM.
2. 3amaya Komm: onpenenenue. Teopema Komu cyniectBoBaHUs M € IMHCTBEHHOCTH
pewmenns 3anaun Komm 1us0/1Y nepBoro nopsizika, 10Ka3areiabCTBO.
3. OneHka pa3HOCTH pEIICHUH ABYX ypaBHeHUM. HenpepbiBHAs 3aBUCUMOCTD PEIIEHUSI OT
HA4aJIbHBIX YCJIOBUH, IIPABOM YaCTHU U IapaMeTpa.
4. OnpeneneHue o0IIETo penieHus, 001ero narerpana, odmero uaterpaina OJY nepsoro
nopsiaka B oonactu /1. [pumep.
5. M3okimnbl, MeTo M30KIMH pemeHus O/Y.
6. luddepennuanbrple ypaBHEHHUS C pa3AeSIOIIUMUCS epeMeHHbIMU. OTHOPOIHBIE U
KBa3UOJHOPOIAHbIE YypaBHEHUS. [IpuMep 0HOPOIHOTO ypaBHEHUS. YPABHEHHUS B MOJHBIX
middepennnanax. UaTerpupyroniuii MHOXHTENb. [Ipumepsr.
7. Jlunerinbie nuddepeHImaibHbie YpaBHEHUS MepBoro nopsaka. Meron bepuymmm. Merton
Jlarpanka. [Ipumepst. YpaBuenus bepHyinu u Pukkaru.
8. OcoObie Toukn, ocoodbie pemenust O/1Y nepsoro nmopsiaka. [Tpumepsr.
9. YpaBHEHUs, HE pa3peLIEHHbIE OTHOCUTEIBHO ITPOU3BOAHON. YpaBHeHus Jlarpanxka u
Kinepo. Teopema Komm: ¢popmynupoBka.
10. 3anaua u Teopema Ko s HopmaisHo# cuctemsl OJY. HacTHoe u oO1iee perieHne
cuctemsl OJ1V.
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11. OueHnka pa3HOCTH JBYX penieHui HopManbHOU cuctemsl O/1Y. HenpepsiBHas
3aBUCUMOCTD PEIICHUS OT Ha4YaJIbHBIX IaHHBIX U ITapaMeTpa.
12. OAY n-ro mopsinka. 3amaua Ko, Teopema Kommu. O01iee u 4acTHOE pelieHue
YpaBHEHHS.
13. Cnyyan noHm>XeHus NOpsAKa A ypaBHEHUs n-ro nopsaka. [Ipumepsr.
14. Jluneitasie /1Y (ma npumepe nuddepeHnrnanbHOro ypaBHEHUS 2-T0 MOPSIKA).
XapakTepHble CBOMCTBA IMHEHHOTO ypaBHEHUS C IIOCTOSSHHBIMH K03 punimenramu ams
OJTHOPOJHOTO ¥ HEOJHOPOIHOTO YpaBHEHM (BU] pEIIeHHs] B 3aBUCMMOCTH OT BHUJIA
KOpHEHN XapaKTepUCTUUECKOTO YPABHEHMS).
15. O6mme cBOMCTBA IMHEWHOTO ypaBHEHUS N-TO MOPSIAKA.
22
16. Jluneitasie nuddepeHnranbHbie ypaBHEHUS BBICIITUX MTOPSIIKOB, OTHOPOIHBIC U
HeoqHopoaHble. CBefieHNE K TMHEHON cucteme. OnpeaeneHne JMHEHHO 3aBUCUMOM
cucteMbl GyHKIMH. BpoHCKHaH 1 GyHIaMeHTaIbHas CUCTEMA PEIICHHA.
17. Teopema o CTpyKType 00IIero penieHus JInHeiHoro ogqnopoaHoro OJ1Y n-ro mopsiaxa.
18. Teopema o cTpykType 00111ero pemenust JuHeHoro Heoguopoaroro OJIY n-ro nopsiaka.
19. Jluneiinsie nuddepeHnmanbaple ypaBHEHUS € TOCTOSHHBIME K03 durtmentamu. Crryuait
pa3nu4HbIX KopHEH. [Ipumep.
20. ®opmyna casura. Ciyyail KpaTHBIX KOPHEH XapaKTepUCTUYECKOTO YPAaBHEHUSI.
21. CtpyKTypa 4aCTHOTO peIIeHUs] ypaBHEHHS C TIOCTOSSHHBIMU KO3 PHUITUSHTAMH U
CIIeLMaJIbHOM IpaBoy yacThio. [Ipumepsl.
22. Metop Jlarpanxka pemenust HeonHopoauoro O/1Y.
23. O06mmue CBOMCTBA JIMHEHHOTO YPaBHEHUS N-T0 MOPsiAKa (HOPMaIbHOM CUCTEMBI
nunerHbx O/1Y).
24. OmpeneneHue TMHEHHO HE3aBUCUMOCTH CUCTEMBI BEKTOP-(QyHKIUI. OnpeaennTenb
Bponckoro.
25. ®yHaaMeHTallbHasl CUCTEMA PELIEHNI HOpMaJIbHOH cucTteMbl uHeHbIX OY. ®opmyna
Octporpaackoro-JInyBuis.
26. TeopeMma o CTpyKType OOIIETO PemIeHus] OHOPOAHON CUCTEMBI C IIEPEMEHHBIMU
ko3 unrentamu. Teopema o CTPyKType pelIeH!s] HEOTHOPOIHOM CUCTEMBI C
nepeMeHHbIME K03 urmenramu.
27. Cuctema TMHEHHBIX TU(depeHITnaTIbHBIX YPAaBHEHUHN C TTIOCTOSHHBIMU
ko3¢ purrenTaMu. XapakTepucTUIEeCKoe ypaBHEHHE cucTeMbl. Haxoxxaenue
(dbyHIaMEHTAIBHOM CUCTEMBI PEIICHHH B CIIydae pa3IMuHbIX KOPHEH
XapaKTepUCTUYeCKOro ypaBHeHus. OOmmii cirydait mpocThix KopHed. OyHIaMeHTanbHas
CHCTEMa PEIICHUH B Cly4ae KpaTHBIX KOPHEM.
28. Meron Jlarpanya penieHust HeoIHOpoIHOM cucteMel OY.

Tunosble 3axanus A 3a4era (OIIK-3)
VYkaxurte QpyHIaMeHTaIbHYI0 cucTeMy pemennid ypasaenus 0=81'yy [ [][]

a) (1) xx9cos;9sin{

0) (?) ;1} {9xe

B) (?) };{99xxeel !

r) (?);1}{9xel]

Vkaxkure PyHgamMeHTaabHyI0 cucteMy pemenuid ypasaenus 0=100"yy! [ 1[1[]

;1) (1) }10cos;10sin{xx
0) (?);1}{10xe



B) (?) };{1010xxee!l]
r)(?);1}{10xel!
Vikaxute QpyHIaMEHTaIbHYI0 CUCTeMy pemieHui ypasHerus 0=136"yyy 1[0

a) (!) }2sin;2cos{33xexexx [ 1[]

0) (?) }2cos;2sin{xx

B) (?) };{23xxee!

r) (?) npyras napa QyHKUUN, OTJIMYHAS OT BBILIEYKa3aHHbIX

VYxkaxure QpyHIaMEHTaAIbHYIO0 CUCTeMY perieHui ypasHenus 0=5212"yyy [ []

a) (!) }4sin;4cos{66xexexx [ 1[]

0) (?) }4cos;4sin{xx

B) (?) };{46xxee!]

r) (?) npyras napa QyHKUUH, OTJIMYHAS OT BBIIIIEYKa3aHHBIX.

VYkaxure QyHIaMEHTaIbHYIO cucTeMy perieHui ypasaerus 0=11718"yyy 1[0
a) (1) }6sin;6cos {99xexexx[ | [][]

0) (?) }6cos;6sin{xx

B) (?) };{69xxeel !

r) (?) npyras napa ¢yHKUUH, OTIIMYHAS OT BBIIICYKa3aHHBIX

4.4. Illkana onieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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Ouetika S — Jeckpuntops! (ypOBHH) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYOKCHHSI pe3YJIbTaTa)
«3a4TEHON OIIK-3 Crnocoben  oOpabareiBaTh  JKCIEPUMEHTANbHBIC  JaHHBIE  C
(50 - 100 6anmoB) HUCTIOJIb30BAHUEM MAaTe€MaTUYE€CKUX MOJIETICH
«HE 324TEHO» OIIK-3 He cmocoben o00pabareiBaTh SKCIEPUMEHTAJbHBIE JaHHbBIE C
(0 - 49 Gannos) HCIIOJIE30BAHUEM MAaTEMATHUECKUX MOJEIIEN

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaroMUXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydarolmuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comaepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEeHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIlMoHHOE 00ecIedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE oOOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
TUTEPATYPBL;



- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. ®ununmoB A.®. CoopHuk 3amad nmo auddepeHmaIbHbIM YpaBHEHUAM © y4e0. mocobwue. - 3-¢ 3.,
crep.. - Mocksa: Hayka, 1970. - 96 c.

2. luddepennmanbible ypaBHEHUS : y4eOHUK. - 4-¢ u3ad.. - MockBa: @usmarniut, 2002. - 252 c. - Teker :

sanektpoHubit  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=145012

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. bennepckuii, b. ., Jlunanos, A. M. YueHsle ynb10at0Tcsl, TPyCTAT, IIYTAT, paccka3biBatoT. - 2022-10-01;
VYueHsle yneIOarOTCs, TPYCTAT, LIYTAT, paccKasbiBaioT. - Mocksa, VMxeBck: PerymsipHas m xaoTuueckas
IUHaMuKa, VKeBCKHII MHCTUTYT KOMIIBIOTEPHBIX HccaenoBanuil, 2012. - 344 c. - TekcT : 371€KTPOHHBIN //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/28920.html

2. Pomanko B.K. Kypc muddepenunanbupix ypaBHEHHN U BapHALlMOHHOTO MCYMCIICHUS : Y4el. mocobue
U1 BY30B. - 2-¢ u3fl.. - M., CIIG.: Jlaboparopus bazossix 3nanuii, HeBckuit J{nanekt, 2001. - 344 c.

3. Honrpsrun, JI. C. O6pikHOBeHHBIE nuddepeHnanbable ypaBHeHus. - 2023-02-12; OObIKHOBEHHBIE
middepeHnmanpaple  ypaBHeHus. - VbkeBck: PerymsgpHas u  xaoTHueckas IuHaMuka, WHCTHTYT
KOMITBIOTEpHBIX HcchenoBanuit, 2019. - 396 c. - Tekcr : anmekrponnsiii // IPR BOOKS [caiiT]. - URL:
http://www.iprbookshop.ru/92055 . html

4. IlerpoBckuii A. b., [MH-T cucreM. aHanu3a PAH] I'panTel B Hayke: HaKOIUIEHHBI INOTEHLUANT U
nepcnektussl pa3Butus. - M.: [[TonullpuntCepsuc], 2014. - 438, [5] c.

5. AsmunoBa I'M., KpacuoB Bb.U. Tlomutomorus : (YueOHO-MeTOn. Marepuaibl JJIsi aclHUPAHTOB H
couckareneit). - M.: Coro3, 1998. - 76 c.

6.3 VlHble UICTOYHUKHU:

1. ®enepanpubiii moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru/

2. @enepanpHoe xpaHwmmnie «EnuHas koyuteknus 1HQPOBBIX 00pa3oBaTelIbHBIX pPECypcoB» -
http://school-collection.edu.ru/

3. Ilopran "I'ymanurapaoe oopazoBanue" - http://www.humanities.edu.ru/

4. Bonpocel oOpazoBanus - http://www.ecsocman.edu.ru/vo

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue THCIHUILINHBL, IPOrpaMMHoe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJS U TMPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).
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