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nH(popMaIrmoHHBIX TexHONMoruH, [IpoTokon ot «05» urons 2021 . Ne 5.



COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT OAKATABPA. ... uveenttintt et et e et e e e ee e e iee e eaeeeteeaeeaeenns 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 7

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 23
. Y4eOHO-MeToiuecKoe U HHPOPMAITHOHHOE 00ECTICUCHHE JUCIUTITIHBL. . . . \vueseeeeeneeneneeneneenennanenss 25
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 26



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

OO0pabarsiBaeT

OKCIICPUMCHTAJIbHBIC

HCIIOJIB30BAHHEM MaTCMAaTHYCCKHUX MO,Z[GJIeﬁ

JaHHBIC

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

Ne HanmenoBanwme ®opma oOyueHus
/1 JIACLIVIUINH,
Ounag
OTIPEIICIISTFOTITIX
(cemecTtp)
MEKTUCITUTUTHHAPHEIE TT3Tel 713
CBSA3H
1| duckpeTHas +
MaTeMaTHKa
2 |Marematuueckoe u + | +
KOMITLIOTEPHOE
MO/ICITUPOBAHNE




3 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

4| TexHonornueckas +
(TIPOEKTHO-TEXHOIOTH
gecKas) MpaKkTHKa

5 [YnuciaeHHble METOIBI +

2. MecTo mucuuiuiaabl B cTpykrype OII 0akanaBpuara:
HNucrunnmHa «/{uddepennmanpapie ypaBHEHU» OTHOCUTCS K 00s13aTebHOM yacTu yaeOHnoro miana Ol mo
HarpasieHuto noarotoBku 01.03.02 - [Ipukiagnas MatemaTika U nHGOpPMATHKA.

JuctummHa «lnddepennuanbupie ypaBHEHU» U3ydaeTcs B 3 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIMHEL: 6 3.€.
Ounas: 6 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216
KonTaktHas pabora 80
Jlexuuu (Jlexummn) 32
[Tpaktuueckue (IIpaxr. pab.) 48
CamocrostenbHas pabota (CP) 100
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
3 cemectp
1 JuddepenunanbHbl TecTupoBanue;
€ YpaBHEHUS 14 | 16 | 30 KonTtponbHas
MEPBOTO MOPSIIKA pabora
2 JuddeperunanbHb TectupoBanue;
€ YpaBHECHUS 12 | 18 | 32 KonTponbnas
BBICILIETO TOpSAKA pabora
3 JIuHeitHbIe cucTeMbl TecTtupoBanue;
mupdepennmanbael | 8§ | 18 | 32 KonTponsHas
X YpaBHCHHU pabora

Tema 1. Inddepennuanbunie ypasHeHus nepsoro nopsiaka (OIIK-3)
Jlekumus.
Jlexumst 1.06bIkHOBEHHBIE M depeHInaibHbIe ypaBHeHus. 3aaada Komn.

Jlexims 2. Kunaccsl nuddepeHIManbHbIX  YpaBHEHHMM W HMX  XapaKTEPUCTUKU. YPaBHEHUS C
pa3aesaoIUMHACS IEpeMEHHBIMU. [1epBbIl HHTETpa.



Jlexuus 3. OgHopoaHbIe ypaBHEHUs. PenyKuns 0IHOPOIHOTO YpaBHEHUS K YPAaBHEHUIO C pa3IeIsIFOIIUMHUCS
[IEPEMEHHBIMU.

Jlexuus 4. Jluneitnsle nuddepeHuanbuble ypaBHeHNs. MeTo1 BapyuaIi.

Jlexumst 5. VYpaHenusi beprymnu. Penyknus ypaBHenus bepHymnn k nmHeiHOMY nuddepeHnnantbHOMy
YPaBHEHHIO.

Jlekuusa 6. YpaBHenue Pukkaru.
Jlexums 7. YpaBHeHUs B MOTHBIX AU depeHnnanax. MHTErpupyommi MHOKHUTENb.

Jlexnmst 8. 3ameHa mepeMeHHOW. YpaBHEHHS, HE pa3pelICHHbIE OTHOCHUTEIBHO Npou3BOMHON. Ocolbie
pewenus. YpaBuenus Jlarpanxa u Kiepo.

IIpakTn4yeckoe 3aHsATHE.
3anstue Nel. YpaBHeHus ¢ pasnenstomumucs nepeMeHHbIMu|2] Ne51-65.

3ansatue Ne2,3. OnHopoaHble ypaBHEHUA. PeqyKius OTHOPOAHOTO YPAaBHEHUS K YPABHEHHUIO C
pazaensomumMucs nepeMeHHbIMu.[2] Nel01-129.
3anstue Ne 4-.6Jluneiinbie nuddepenimanbapie ypapHeHus. MeToa Bapuanuu. YpaBHeHus bepHymu.

Penykuus ypaBuenus bepuyiiu k auHeiHOMY AuddepeHnnaabHoMy ypaBHeHHIO. YpaBHeHHe PukkaTu.[2]
Nel36-172.

3ansarue Ne7,8 YpaBHeHUs B MOMHBIX Tuddepenuranax. HTerpupyomuii MHOKUTEIb. 3aMeHa
nepeMeHHOo.[2] Ne186-220.

3ansatue Ne9. KonrponbHas paboraNel.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
N3yuuTh TEOpETUYECKUI MaTepuall.
1. Hayuntbcs pemath ypaBHEHHS C pa3IesSOMIIMUCS IEPEMEHHBIMU
2. HayuuTtbcst pemats 0OJHOPOAHBIE YPAaBHEHUS IIEPBOTO MOPSIAKA.
3. Hayuntbcs pemiarh JIMHEWHbBIE ypaBHEHUS IEPBOTO MOPSAKA.
4. Hayuutbcs pemars ypaBHeHUs bepHyu.
5. Ilpu3Hak paspemnmocty ypaBHeHus Pukkaru. HayuuTscs pemars ypaBHeHus: Pukkaru.

6. Hayuntbcs pacno3HaBaTh U pelIaTh YpaBHEHUS B MOMHBIX Tuddepenipanax. Hayuynrbes HaXOAuTh
UHTErPUPYIOLIUNA MHOKUTEIIb.

7. HayunTbes pemars ypaBHEHHs IIEPBOIO MOPsIIKa, HE pa3pELICHHbIE OTHOCUTEIBHO IIPOU3BOAHOMN.

Tema 2. [Indppepennuaibubie ypaBHeHus1 Boiciero nopsinka (OIIK-3)
Jlexknus.
Jlexuus 9.JIuHelHbIe OAHOPOIHBIC YPABHEHUS C IEPEMEHHBIMHU KO3 (ppuLineHTamu.
Jlekusa 10.Ctpykrypa MHOXKECTBA penieHnil. DyHaaMeHTaIbHasA CUCTEMA PEIICHUM.
Jlexuus 11.JIunelinas 3aBUCH"MOCTh PEILICHUN OT HaYaIbHBIX 3HaYeHUM. Onpenenutens BpoHckoro.

Jlexumst  12.JIuHeliHbIE HEOTHOPOAHBIC YpaBHEHUS C TEpeMEHHBIMH Kod(duimeHntamu. JIuHeHbBIS
HEOJHOPOHBIE YPAaBHEHUS N-TO MOPsAKa ¢ IepeMeHHbIMU KodddunmenTamu. [IpuHImMn cyneprno3unum.

Jleknusa 13. Meton Bapuanyiy NpOU3BOJIbHBIX TOCTOSHHBIX.
Jlexums 14.JIuHeiiHbIe OMHOPOAHBIE YPAaBHEHHS N-TO MOPAIKA C TOCTOSSHHBIMU KO3 UIIMEHTAMH.

Jlexmmst 15.JIluHeliHbIE HEOTHOPOAHBIC YPAaBHEHHUS N-TO TOPSAKA C TMOCTOSHHBIMH KOd(HuImeHTaMu.
CTpyKTypa 4acTHOTO PEIICHUS.

Jlekmst  16.Metonbl  pemieHus JUHEHHBIX  AuQQepeHIMaIbHbIX ypaBHEHHH C  MOCTOSHHBIMH
k03 hUIMEHTaAMHU.

IIpakTnyeckoe 3ansATHE.
3anstue Nel0-13. YpaBHeHus1, Jomyckarolue NoHmkeHue nopsaka.[2] Ne421-500

3anstue Nel4,15. Metoas! pemieHus TUHEHHBIX nuddepeHnanbHbIX YpaBHEHUN ¢ TOCTOSIHHBIMU
ko3 duumentamu.[2] Ne511-618.



3ansatue Nel6, 17. JIuneiinple ypaBHEHHUS C IepeMEeHHBIMU KodpduureHTamu. @yHaaMeHTaIbHas cCUCTEMa
peuieHunil. JInHeliHas 3aBUCHMOCTb PELIEHUI OT Ha4aJIbHbIX 3HaueHui. Onpenenurens BpoHckoro.
JluHeliHble HEOTHOPOAHbIE YPAaBHEHHS ¢ IEpEMEHHBIMH Kod(hduienTamu. JInHeliHble HEOTHOPOAHbIE
YpaBHEHHS N-TO MOPSAIKA C IepeMeHHBIMU k03 unmentamu. [Ipunuun cynepno3unuu. MeTon Bapuauu
IIPOU3BOJIBHBIX IIOCTOSHHBIX.

[2] Ne641-750.
3anstue Nel8. Kontponbnas padora Ne2.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
N3yuuts TeopeTnueckuit Mmarepuai. HayduThcs MpUMEHSATh TEOPETHUECKUE CBEICHUS TTPU PEIICHUH 3a/1a4.
1. Hayuutbcs onpenensaTb OCHOBHbBIE TUIBI YPaBHEHUM, JOITYCKAIOIINX MOHWKEHUE TIOPSJIKA.

2. HSy‘II/ITB OCHOBHBIC ITOACTAHOBKHU WU HAYYHUTHCA PCIIATh YPABHCHH BbICHIUX ITOPAAKOB, DOITYCKAIOIINEC
ITOHMYKCHUC ITOPAIKA.

3. U3yuuTh IuHENHbIE OMHOPOIHBIE U(depeHIInaIbHble YPAaBHEHUS BBICIIUX MTOPSIIKOB.

4. HayuuThCsl pemaTh JJMHEHHBIE HEOMHOPOAHBIE ] depeHIraibHble ypaBHEHH ¢ IPABOM 4acThIO
CIIELMAJILHOTO BUJA.

5. Hayuutbcs pemars JIMHEHHbIE HEOAHOPOIHbIE AU depeHIInanbHble ypaBHEHUS METOIOM BapUaIiH
IIPOU3BOJIBHBIX TIOCTOSIHHBIX.

Tema 3. Jluneitnbie cucrtembl Ju(ppepeHunaibHbiX ypaBHenni (OIIK-3)
Jlexnus.
Jlexumst 17.Cucremsl auddepeHnnanbHbIX YpaBHEHUH, METO/IbI PEIICHUH.
Jlextms 18.MeToap! pemieHus TMHEHHBIX CUCTEM YPAaBHEHHUH € TOCTOSHHBIMU KOA(PPHUIIMEHTAMH.
IIpakTnyeckoe 3aHsATHE.
Jlexms 17.Cuctemsl nuddepeHIanbHbIX YpaBHEHHH, METOIbI PELICHUH.
Jlexus 18.MeTo/pl pelieHus IMHEHHBIX CUCTEM YPABHEHUN ¢ TIOCTOSIHHBIMU KO3 ULIMEHTaMU.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. I3y4nTh OCHOBHBIE METO/IbI PEIICHUSI TUHEHHBIX CUCTEM YpaBHEHUH C MOCTOSHHBIMH K0P PUIIUECHTAMH;
2. HayuuTbCst IpUMEHATH TEOPETUUECKHUE CBEACHMSI IPU PELIEHUH 3a/1a4;

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* mocenraemocts — 10 GamtoB
*  TEKyIIUW KOHTPOJIb — 44 Gamna
*  KOHTPOIBHBIE CpPe3bl — 2 cpe3a Mo § 0aIOB KaxIblit
* mpeMuanbHBIE OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOIIsl | 0amioB
/ cpe3bl
1. |duddepeniman | Tectupos 12 TectupoBanue mompaszymenaeT 10
bHBIE aHue BOTIPOCOB. 3a MPOXOXKACHUE TECTHPOBAHUS
YpaBHEHHUS BBICTaBIISIFOTCS CIIEYFOIIUE OalTbl:
[IEPBOTO -90 % - 15 6annos;
nopsiKa - 65 % - 76amnoB;
- 50 % - 2 Ganna;
- meree 50 % - 6ay He HAYUCIIAETCS.




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
MOXKHO Ha0paTh mucturiHbl (10 6amos)
JIOTIOJTHUTEITEHBIC OaJLThI
8. Hroro 3a cemectp 100

HtoroBas omeHka 1O »JKk3aMmeHy BeicTaBisiercss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

yeTplpexOanipHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aNIbHYIO OCYIIECTBISETCS CIEAYIOIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 1. luddepennnanbapie ypaBHEHH IEPBOTO MOPsIKA

1. C noMoIIbr ESORTHE H300DESHIE CREMETHISCKE DRIISHHS VPEEHSHHA

TP SHHBIMEH

1. (x" +2x)y°dy = xdk;

4 yre =, JD=0;

h

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

(=)

Ay+y)=x+2.

2. Pemmme ypepmeEmx, npH Ee0SXOTEMOCTH CESIR HE E VPEBESHHAM C PasIeTRROIIEMECE

. Az +3)dv+(3x +3y —dk =0, y(0)=2.

Pemmre omEopoImEe VpEEESHER

(v =32 )dj + 2ayee =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



15

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.

15, i=2 ecte TpéxppetEce coOCTECHHOS SHETSHES METPHIE EosOOMIMEHTCOE THEsimoH
ONEOPONEOH CHCTEME] ¢ DOCTOREERME Eosbdmmenrawm  CooTBeTcTEyEOmmES eny
DEIISERA CHCTEMEL CTSIVET HCEATh E BRI

x, =lat+b )e* x, =laf® +b1f +c b*
1§10 ] T —— P TU R .
Ix, =lai+5 Je* Ix, =la 1 +b t+c_J*
¥, =lat + 81 +ci+d b* x, =at’e x, =t'ae®
£) ) RO A [ ) 164 T
lx, =lat"+bt +c t+d k¥ Ix =a te* Ix, =t’g e*

a Li v

{a,.b . ¢ d - eeonpegenesrmre Kosbdmmente, f=1...,7.)

4.3 HpOMC)Ky'TOLIHaSI arTecTanus 1o JUCHUILIMHE IIPOBOAUTCS B (bOpMC OK3aMcCHa

Tunossie Bonpocekl 3xk3amena (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.

TunoBble 3axanus Ajs 3xk3amena (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!’
r) (?7);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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Jeckpuntops! (ypOBHH) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Orenka Kommerentim
TIOCTYOKCHHSI pe3YJIbTaTa)
OIIK-3 CB0OOTHO OPUEHTUPYETCS B IPUEMAX MPOTHO3UPOBAHUS
UMEIOIIeiCcsl 00CTaHOBKH, 3HAET MIPABHUIIA U TIPUEMBI
«OTIIMYHOY

(85 - 100 6anyoB)

CaMOOPraHU3allii U CaMOIIOATOTOBKH
Ha Bompocs! oTBeyaeT KpaTko, apryMEHTUPOBAHO,
YBEPEHHO, 110 CYILECTBY.

«XOPOIIIO
(70 - 84 6amoB)

OIIK-3

JlocTaTrouyHO CBOOOAHO OPUEHTHPYETCS B IPHEMax
MIPOTHO3UPOBAHUS UMEIOIEIHCS 00CTaHOBKH, 3HAET
IIpaBWJIa U IPUEMbI CAMOOPTaHU3aLUH U
CaMOIIOATOTOBKH

OTBET NOCTPOEH JOTMYHO, MaTeEpUaj U3J1aracT XOPOLUIUM
A3bIKOM. Bompochl, 3a1aBaeMble NpenojaBaresiem, He
BBI3bIBAIOT CYIIIECTBEHHBIX 3aTPYIHEHUI

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIIK-3

[110X0 opueHTHpyEeTCs B IpreMax POTHO3UPOBAHUS
UMeroIeics: 00CTaHOBKH, TJIOXO 3HAET MPaBUiIa U
IIPUEMBI CAMOOPTaHU3aLUNA U CAMOIIOATOTOBKH.
OTBeT He Bceraa JIOTMYHO BBICTPOEH, MaTepHall
u3naraercs 6e3 MPUMEHEHUS! HAyYHOH TePMUHOJIOTHH.
Bormpocsl, 3agaBaemble peNoaaBaresieM, BbI3bIBAIOT
3aTpyAHCHMUS.

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

OIIK-3

He opuentupyercs B mpuemax NpOrHO3UPOBaAHUS
uMeroIIeics: 00CTaHOBKH, HE 3HAET MPABUIIA U IPHEMBbI
CaMOOPraHU3alMK U CAMOIIOATOTOBKH.

HenpaBuiibHO 0TBEUaeT Ha IOCTaBICHHBIE BOIIPOCHI WU
3aTPYAHSETCS ¢ OTBETOM

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

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

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

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

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS 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.
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middepeHnmanpaple  ypaBHeHus. - VbkeBck: PerymspHas u  xaoTHueckas IuHaMuKa, WHCTHTYT
KOMITBIOTepHBIX HcchenoBanuit, 2019. - 396 c. - Tekcr : anmekrponnsiii / IPR BOOKS [caiiT]. - URL:
http://www.iprbookshop.ru/92055 . html



4. Tlerpockuii A. b., [MH-T cuctem. ananusza PAH] I'panTel B Hayke: HAKOIUICHHBIM MOTEHIMAT H
nepcnekTuBbl pa3Buths. - M.: [[TonmulIpuatCepsuc], 2014. - 438, [5] c.

5. AsuumnoBa ['U., KpacnoB b.U. Ilomurtomorumst : (YueOHO-MeTOH. Marepuanbl IJis acCHPAHTOB H
couckareneit). - M.: Coros, 1998. - 76 c.

6.3 1Hble UICTOUYHUKH:
1. ®enepanbueblii nopran «Poccuiickoe odpazoBanue» - http://www.edu.ru/

2. @enepanbHoe xpanwnunie «EnuHas kommekuus 1HUQPOBBIX 00pa30BaTENbHBIX PECYypCOB» -

http://school-collection.edu.ru/
3. [Mopran "I'ymanurtaproe oopazoBanue"” - http://www.humanities.edu.ru/
4. Bonpocsl oOpazoBanusi - http://www.ecsocman.edu.ru/vo

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npogdeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYyIOIICC MAaTrCpUaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMHU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
WH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHuS,
o0ecreYnBarole TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOp, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JIntieH3noHHOE M CBOOOHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00CCIICUCHHE:
Onepanuonnas cucrema "Ansr O6pazoBanue"

LibreOffice

Microsoft Windows 10

Microsoft Office [Ipodeccuonanbusiii moc 2007

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBIIN Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru
3. Koncynsrant crymenta. ['ymaHuTapHbIe HAyKH: OJJIEKTPOHHO-OMOMMoreyHass cucrtema. — URL:

https://www.studentlibrary.ru

4. Hayunas snexkrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccuiickas rocynapctBernas oubnmoreka. — URL: https://www.rsl.ru

6. Poccuiickast HarmonanbHas Oubmauoreka. — URL: http://nlr.ru

7. llpesunentckas 6udnuorexa umenu b.H. Expiiuna. — URL: https://www.prlib.ru

8. Hayunas osmektponHas OubOnumoreka Poccuiickoit akamemunm — ectecTtBo3Hanms. —  URL:
https://www.monographies.ru

9. OnekrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

26



27
B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



